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INTRODUCTION 
Important Safety Notice 


Appropriate service methods and proper repair procedures are essential for the safe, reliable 
operation of all motor vehicles as well as the personal safety of the individual doing the 
work. This Service Manual provides general directions for accomplishing service and repair 
work with tested, effective techniques. Following them will help assure reliability. 


There are numerous variations in procedures, techniques, tools, and parts for servicing 
vehicles, as well as in the skill of the individual doing the work. This manual cannot 
possibly anticipate all such variations and provide advice or cautions as to each. 
Accordingly, anyone who departs from the instructions provided in this manual must first 
establish that he compromises neither his personal safety nor the vehicle integrity by his 
choice of methods, tools or parts. 


Notes, Cautions, and Warnings 


As you read through the procedures, you will come across NOTES, CAUTIONS, and 
WARNINGS. Each one is there for a specific purpose. NOTES give you added information 
that will help you to complete a particular procedure. CAUTIONS are given to prevent you 
from making an error that could damage the vehicle. WARNINGS remind you to be 
especially careful in those areas where carelessness can cause personal injury. The 
following list contains some general WARNINGS that you should follow when you work 
on a vehicle. 


¢ Always wear safety glasses for eye protection. 
¢ Use safety stands whenever a procedure requires you to be under the vehicle. 


¢ Be sure that the ignition switch is always in the OFF position, unless otherwise required 
by the procedure. 


¢ Set the parking brake when working on the vehicle. If you have an automatic transaxle, 
set it in PARK unless instructed otherwise for a specific operation. If you have a manual 
transaxle, it should be in REVERSE (engine OFF) or NEUTRAL (engine ON) unless 
instructed otherwise for a specific operation. Place wood blocks (4" x 4" or larger) 
against the front and rear surfaces of the tires to provide further restraint from inadvertent 
vehicle movement. 


¢ Operate the engine only in a well-ventilated area to avoid the danger of carbon monoxide. 


¢ Keep yourself and your clothing away from moving parts when the engine is running, 
especially the fan and belts. 


¢ To prevent serious burns, avoid contact with hot metal parts such as the radiator, exhaust 
manifold, tail pipe, catalytic converter and muffler. 


¢ Do not smoke while working on a vehicle. 


¢ To avoid injury, always remove rings, watches, loose hanging jewelry, and loose clothing 
before beginning to work on a vehicle. 


e If it is necessary to work under the hood, keep hands and other objects clear of the 
radiator fan blades! The electric cooling fans can start to operate any time by an increase 
in underhood temperature, but only when the ignition switch is in the RUN position. For 
this reason care should be taken to ensure that the electric cooling fan motor is 
completely disconnected when working under the hood when engine is not running. 
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Subjects Covered in This Manual 


This 1993 Service Manual covers normal service repairs and maintenance for 
vehicles sold in the United States and Canada. 


A separate publication, the 1993 Powertrain Control/Emissions Diagnosis Manual covers: 


¢ Engine Controls and Diagnosis 
¢ Transmission/Transaxle Controls and Diagnosis 
¢« Emissions Diagnosis 


How This Manual is Organized 


This manual is organized by Group, Section, and Page. 


Group 


A Group covers a specific portion of the vehicle. The first set of numbers on each page 
indicate the Group. 


GROUP i 


NUMBER 


GROUP 


popy Ol 


SECTION TITLE PAGE SECTION TITLE 


BODY, GENERAL SERVICE................. cece eee eceeeeeees 01-00-1 HANDLES, LOCKS, LATCHES AND 
FRONT END BODY PANELS MECHANISMS 65 00:ccsssonssees esc icss checaaatniasaaansenednedaweias -14- 
| AND STRUCTURE focisciicicciccccccsdeaioctcssaasasiedsssnscesedsdaxes 01-02-1 FRONT WINDOW WIPERS ....................cc:cccceeceneeeeeeees 


NOTE: A Group usually contains more than one Section. 
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| The eighteen Groups found in this manual are: 
— 00 — General Service Information 


01 — Body 
02 — Frame and Mounting 
03 — Engine 


04 — Suspension 

05 — Driveline 

O06 — Brake System 

07 — Transmission (rear-wheel drive) or Transaxle (front-wheel drive) 
08 — Clutch System 

09 — Exhaust System 

10 — Fuel System 

11 — Steering System 

12 — Climate Control System 

13 — Instrumentation and Warning Systems 
14 — Battery and Charging System 

15 — Audio Systems 

17 — Lighting 

18 — Electrical Distribution 


Section 


Each Section covers a component or system. The second set of numbers on each page 
indicate the Section. 


If the vehicle has more than one type of component, such as two types of engines or power 
steering systems, alpha suffixes are used. 


ering System — Standard 


Power Ste 


LY AND ASSEMBLY (Continued) 


OTECTOR 
: INPUT SHAFT SEAL PR 
eal Installation Set T81P-3504 he Ta1P-3504-P 
To assist in locating a subject, whenever feasible, Section titles have the subject first, 
followed by a descriptive word(s). 


¢ Mirrors — Rearview 
¢ Mirrors — Power 
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Page 


The third set of numbers indicate the Page in each Section. 


_ Electronic 
Powel steering System 


SSEMBLY (Continued) 


ng pinion 
504-BH. 


matt seal us 
pter T88C-3 


How to Find Material in This Manual 


1. Locate the Group number in the Table of Contents. If you are not sure which Section 
contains the information you need, look up the component/system in the 
alphabetical index located in the back of this manual. 


2. Locate the Section number by using the Group index located at the beginning of each 
Group. 


3. Locate the specific Page by using the Section index at the beginning of each Section. 


How to Use Each Section 


Each Section has a standard organization that consists of the following information: 


Vehicle Application 


Identifies the product (vehicle, model, engine, transmission, etc.) that the section applies to: 
¢ Probe GT 


¢ Aerostar and Ranger with integral carrier and 7.5 ring gear 


Description and Operation 
Describes how the component or system works. 


Diagnosis and Testing 
Identifies how to pinpoint problems. 
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Removal and Installation 


Describes how to remove and reinstall components and systems. 


Disassembly and Assembly 
Lists how to take apart the component/system, and put it back together. 


Adjustments 


Describes how to perform in-vehicle adjustments. 


Specifications 


Summarizes all the specifications used in the Section. 


Special Service Tools/Equipment 
Lists all the Special Service Tools and Rotunda Equipment used in the Section. 


Additional headings such as General Service Procedures and Cleaning and Inspection 
may be used. 


What’s New in This Manual 


You will notice that changes have been made to some of the standard terminology that was 
found in past Service Manuals. Changes in state or federal law have mandated terminology 
changes. Please refer to the J1930 Terminology List that is located in the back of this manual. 


One additional feature found in this manual is the footer located at the bottom of each page. 
This footer denotes the vehicle model year, carline, and Service Manual print date. If a 
page is accidentally separated from the manual, the footer will help you determine its 
proper location. 


What to Do if You Discover an Error 


lf you discover a questionable procedure or if you have any suggestions for improving this 
manual, please use one of the feedback forms provided in the front and back of this manual. 
Your feedback is very important to improving Ford technical publications. You will get a 
response to your concern. If necessary, a revision will be issued. 


NOTE: The descriptions and specifications contained in this manual were in effect at the time 
this manual was approved for printing. Ford Motor Company reserves the right to discontinue 
models at any time, or change specifications or design without notice and without incurring 
any obligation. 
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00-01-1 


GROUP 

SECTION TITLE PAGE SECTIONTITLE PAGE 
IDENTIFICATION CODES. ...........ccceccecssccecsccecercsceccecces 00-01-1 MAINTENANCE AND LUBRICATION.............cccecsccsccscess 00-03-1 
SECTION 00-01 Identification Codes 
SUBJECT PAGE SUBJECT PAGE 
GENERAL INFORMATION GENERAL INFORMATION (Cont’d.) 

Bulld Date Stamp Locations .................ccsesesscenscscees 00-01-5 Vehicle Safety Compliance Certification 

VONICIC Date snsiisccsicine secs cevcccscswtscscenedcnseacsicsccsiecanes 00-01-5 WD Ol sicbise ci ce see ceueew sar cuccaesawaeeecucewesceteacccsseauracseverss 00-0 1-1 

Vehicle Identification Number (VIN) ..........c.ssssssssesee 00-01-4 VEHICLE APPLICATION ............cccccccsccscsscsccsccccsceccscncs 00-01-1 

VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350, F-Super Duty Series 
and Bronco Vehicles 


GENERAL INFORMATION 


Vehicle Safety Compliance Certification Label 


The English Safety Compliance Certification Label is 
attached to the drivers door lock pillar. The French 
Safety Compliance Certification Label is attached to 
the door latch edge on the passenger’s side door. The 
label contains the name of the manufacturer, the month 
and year of manufacture, the certification statement, 
and the Vehicle Identification Number. The label also 
contains gross vehicle weight ratings, wheel and tire 
data, and information codes for additional vehicle 
data. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
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00-01-2 


Identification Codes 


00-01-2 


San a a ae a TE a a ES 


GENERAL INFORMATION (Continued) 


SAFETY COMPLIANCE CERTIFICATION LABELS 
COMPLETE VEHICLES 


(UNITED STATES) 


MFO. BY FORD MOTOR CO. IN U.S.A. 
DATE: 10/92 GVWR: 8600 LB/3900 KG 


FRONT GAWR: 2915 LB REAR GAWR: 6084 LB 
1322 KG WITH 2759 KG WITH 
LT235/85R 16E TIRES LT236/85R16E TIRES 


16x6K RIMS 16x6K RIMS 
AT 51 PSI COLD 


AT 80 PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 


VIN: §2FTHF25Y5LCA00001 F0128 
T0423 


TYPE: TRUCK 
W7406 B6 
EXTERIOR PAINT COLORS DSO 
WB TYPE GVW | BODY | TRANS AXLE TAPE ISPRINGS 
133 F267 AK4 G 35 CF 
V FOTA-16204A10-AA 


(CANADA) 


MFD. BY FORD MOTOR CO. OF CANADA LTD. 
DATE: 9/92 GVWR: 8600 LB/3900 KG 


FRONT GAWR: 2915 LB REAR GAWR: 6084 LB 

1322 KG WITH | 2759 KG WITH 
LT235/85R 16E TIRES | LT235/85R16E TIRES 
16X6K RIMS | 16X6K RIMS 
AT 51 PS! COLD AT 80 PS! COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 


VIN: 2FTHF25YS5LCA00003 F0128 
T0423 


TYPE: TRUCK 
W7406 
EXTERIOR PAINT COLORS DSO 


ha 
WB TYPE GVW | BODY | TRANS AXLE TAPE 1 SPRING 


133 F257 AK4 G 36 CF 
MADE IN CANADA V FOTA-15204A10-BA 


DECAL APPLIED TO ALI. 
CANADIAN BUILT UNITS AND 
ALL U.S.A. BUILT UNITS SOLD 

IN CANADA 


INCOMPLETE VEHICLES (CAN) 


THE INCOMPLETE VEHICLE RATING DECAL IS INSTALLED ON THE DRIVER’S DOOR 
LOCK PILLAR IN PLACE OF THE SAFETY COMPLIANCE CERTIFICATION LABEL. 


INCOMPLETE VEHICLE MANUFACTURED BY FORD MOTOR CO. OF 
CANADA LTD. 
MADE IN CANADA 
DATE: 9/92 GVWR: 11000 LB/4989 KG 


FRONT GAWR: 4200 LB REAR GAWR: 8250 LB 
1905 KG WITH 3742 KG 
LT215/85R16D TIRES LT215/85R16D 
16x6K RIMS 16x6K 

AT 58 PSI COLD AT 65 PSI COLD 


2FOKF37M6LCA00006 


EXTERIOR PAINT COLORS DSO 


WB TYPE GVW | BODY | TRANS AXLE TAPE ISPRINGS 
161 F379 AJ8 E 65 NY 


Vv FOTA-15204A10-FA 


(QUEBEC) 


FABR. AUX E-U PAR LA FORD MOTOR CO. 


DATE: 9/92 PNBV: 8800 LB/ 3991KG 

PNBE AV: 3765 LB PNBE AR: 6064 LB 
1707 KG AVEC 2759 KG 
LT235/85R16E <qPNEUSP LT236/85RI16E 
16X6K qJANTESP 16X6K 


A 51 LB/PO2 A FROID A 80 LB/PO2 A FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
DES V.A. EN VIGUEUR A LA DATE DE FABR. INIQUEE CI-DESSUS. 


Lal 1FTHX25GBLKA00002 
CAMION 


[Fores F0195 


COULEUR | v COMM SPEC. 
EMPATT.! TYPE/PBV | CARR B.V. PONT {BANDE | RESSORT 
155 X259 FKM E C5 2 H3A 

V FOTA-15204A10-CA 


FOR VEHICLES MFG. IN U.S.A. FOR QUEBEC, CANADA. 


(QUEBEC) 


FABR. PAR FORD DU CANADA LIMITEE 


DATE: 9/92 PNBV: 6250 LB/ 2834 KG 

PNBE AVANT: 2800 LB PNBE ARRIERE: 3800 LB 
1270 KG AVEC 1723 KG 
P235/75R15XL <PNEUSP P235/75R15XL 
15X6.0JK <JANTESP 15X6.0JK 


A 35 LB/PO2 A FROID A 41 LB/PO? A FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
DES V.A. EN VIGUEUR A LA DATE DE FABR. INIQUEE CI-DESSUS. 


NIV: 2FTEFISY4LCA00004 | F0144 
T0269 


TYPE: CAMION 


COULEURS | v COMM SPEC. 
EMPATT.! TYPE/PBV | CARR B.V. PONT | BANDE IRESSORT 


133 F155 CJ4 E H9 CD 
MADE IN CANADA V FOTA-15204A10-DA 


FOR VEHICLES MFG. IN CANADA FOR QUEBEC, CANADA. 


INCOMPLETE VEHICLES (U.S.) 


THE INCOMPLETE VEHICLE RATING DECAL IS INSTALLED ON THE DRIVER’S DOOR 


LOCK PILLAR IN PLACE OF THE SAFETY COMPLIANCE CERTIFICATION LABEL. 


INCOMPLETE VEHICLE MANUFACTURED BY 
FORD MOTOR COMPANY 
MADE IN U.S.A. 
DATE: 9/92 GVWR: 11000 LB/4989 KG 


FRONT GAWR: 4200 LB REAR GAWR: 8250 LB 
1905 KG WITH 3742 KG 
LT215/85R 16D TIRES LT215/85R16D 
16x6K RIMS 16x6K 

AT 58 PS! COLD AT 65 PSI COLD 


1FOKF37MOLKA00005 


410047 
EXT ERIOR PAINT COLORS DSO 


WB TYPE GVW ! BODY | TRANS AXLE TAPE ISPRINGS 
161 F379 AJ8 E 65 NY 


V FOTA-15204A10-EA 
CY2666-L 
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00-01-3 identification Codes 00-01-3 


GENERAL INFORMATION (Continued) 


O MFD. BY FORD MOTOR CO. IN U.S.A. (7) 
(2) DATE: 2/93 GVWR: 6600 LB/2994 KG 6) 
G) FRONT GAWR: 3320 LB REAR GAWR: 4004 LB 
—~1 1506KG WITH 1816KG WITH (9) 
® LT 215/85R 16D TIRES LT 215/85R 16D TIRES . 
6) 16 x 6K RIMS 16 x 6K RIMS 
AT 51 PSI COLD AT 58 PSI COLD ® 
(6) THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 
a 1FTEF25H5PLA00000 
| F003 
TYPE: TRUCK ae e4 
a3 (A) (B) (C) (D) (€) (F) j uy 6 
7N 9M | 
aa 48 21) 


SPRING 


202 9 
(A)(B)(C)(D) 


a9 16 @ )? 9 ODO @ @3 


(1) NAME AND LOCATION OF (12) VEHICLE IDENTIFICATION NUMBER MODEL CODE AND GVW 


MANUFACTUER (A) WORLD MANUFACTURER 
IDENTIFIER (i) INTERIOR TRIM, SEAT AND BODY/CAB 
(2) DATE OF MANUFACTURE (8) BRAKE SYSTEM AND GROSS TYPE 


VEHICLE WEIGHT RATING (GVWR) 

CLASS FOR FORD COMPLETED 
UCKS AND MPV’S. FOR BUSES 

KILOGRAMS (KG) AND INCOMPLETE VEHICLES, THE 

FOURTH DIGIT DETERMINES THE 

(4) FRONT TIRE SIZE BRAKE SYSTEM (ONLY). 

6) RIM SIZE (C) MODEL OR LINE, SERIES, 


CHASSIS, CAB OR BODY TYPE 
FRONT TIRE COLD PS! 


(D) ENGINE TYPE 
(E) CHECK DIGIT 

GROSS VEHICLE WEIGHT RATING IN 

POUNDS (LB) AND KILOGRAMS (KG) 


(F) MODEL YEAR (FORD-COMPLETE 
(8) REAR GROSS AXLE WEIGHT RATING 


FRONT GROSS AXLE WEIGHT 


TRANSMISSION CODE 
RATINGS IN POUNDS (LB) AND 


REAR AXLE CODE 

@0) FRONT AXLE CODE IF SO EQUIPPED 

Qi) DISTRICT/SPECIAL ORDER CODES 

@2) EXTERNAL BODY TAPE STRIPE CODE 

@3) SUSPENSION IDENTIFICATION CODES 
(A) AUX/OPT. USAGE CODE (FRONT) 


(B) FRONT SPRING CODE 
(C) AUX/OPT. USAGE CODE (REAR) 


TRUCKS AND MPV’S) 
(G) ASSEMBLY PLANT CODE 
IN POUNDS (LB) AND KILOGRAMS 
(KG) 


(H) SEQUENCE NUMBER 
(8) REAR TIRE SIZE 


RIM SIZE 


(i) REAR TIRE COLD PS! 


3) TYPE VEHICLE 


EXTERIOR PAINT CODES (TWO SETS 
OF FIGURES DESIGNATES A TWO- 
TONE) 


(5) WHEELBASE IN INCHES 


(D) REAR SPRING CODE 


@4) FRONT AXLE ACCESSORY RESERVE 
CAPACITY IN POUNDS 


@5) TOTAL ACCESSORY RESERVE 
CAPACITY IN POUNDS 


CW1017-A 
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00-01-4 identification Codes 00-01-4 
Sea aaa eae ae a a a Oe nn See ee 


GENERAL INFORMATION (Continued) 


Vehicle Identification Number (VIN) 


A seventeen-digit combination of numbers and letters 
forms the Vehicle Identification Number (VIN). The VIN 
is stamped on a metal tab that is riveted to the 
instrument panel close to the windshield. The VIN 
number is viewable by looking through the front 
windshield on the driver’s side. The VIN number is also 
found on the Safety Compliance Certification Label. 


By looking at the seventeen-digit VIN number a variety 
of information about the vehicle can be determined. 
The first three digits identify the manufacturer and the 
vehicle make and type. The fourth digit determines the 
Gross Vehicle Weight Rating (GVWR-Class) and 
Brake System for Ford completed Trucks and MPV’s. 
For Buses and incompleted vehicles, the fourth digit 
determines the brake system (only). Digits five, six 


and seven identify the model or line, series, chassis, 
and cab or body type. The eighth digit points out the 
particular engine found in the vehicle. Digit nine is the 
VIN check digit. The tenth digit identifies the model 
year of a Ford-completed vehicle, or the model year of 
the incomplete vehicle, if sold by Ford as an 
incomplete vehicle. The eleventh digit determines the 
assembly plant. Digits twelve through seventeen make 
up the sequence serial and warranty number. Digit 
twelve uses the letter A until the production or 
sequence of 99,999 units (digits thirteen through 
seventeen) is reached. Letter A then becomes B for 
the next production sequence of vehicles. 


Refer to the following illustrations to help in further 
explanation of the Vehicle Identification Number (VIN). 


SAMPLE VIN NUMBER 
1F TEF 25 HS PLAOO O O 1 


(8) 


(@ POSITION 1, 2 AND 3 — MANUFACTURER, MAKE AND TYPE 
(WORLD MANUFACTURER IDENTIFIER) 
@ POSITION 4 — BRAKES SYSTEM/GVWR CLASS FOR FORD- 
COMPLETED TRUCKS AND MPV'S. FOR BUSES 
AND INCOMPLETE VEHICLES, BRAKE SYSTEM 
(ONLY). 


() POSITION 5, 6 AND 7 — MODEL OR LINE, SERIES, CHASSIS, CAB 
OR BODY TYPE 


@ POSITION 8 — ENGINE TYPE 


® POSITION 9 — CHECK DIGIT 
@® POSITION 10 — MODEL YEAR (FORD-COMPLETED VEHICLES) 
@ POSITION 11 — ASSEMBLY PLANT 


(@ POSITION 12 — CONSTANT “A” UNTIL SEQUENCE NUMBER OF 
99,999 IS REACHED, THEN CHANGES TO A 
CONSTANT “B” AND SO ON 


(@) POSITION 13 THROUGH 17 — SEQUENCE NUMBER — BEGINS 
AT 00001 


CY2376-M 
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00-01-5 identification Codes 


00-01-5 


GENERAL INFORMATION (Continued) 


VEHICLE IDENTIFICATION NUMBER (VIN) CODES 


WORLD MANUFACTURER IDENTIFIER 
(VIN POSITIONS 1, 2 AND 3) 


IFTI/EF25H5 P LA00001 


| VIN CODE | MANUFACTURER 
[FORD MOTOR COMPANY, USAF 


Refer to the code definition portion of this section for 
specific definitions of the numbers and letters of the 
Vehicle Identification Number (VIN). 


Build Date Stamp Locations 


The vehicle build date stamp is located as follows: On 
Bronco and Light Trucks (F- 150-250-350) the vehicle 
build date is stamped on the front surface of the 
radiator support on the passengers side of the vehicle. 
On Econoline vehicles (E- 150-250-350), the build date 
is stamped on top of the radiator support. Following is 
a sample of the four-digit number that indicates the 
month and day of build. 


Actual Build Date/ Vehicle Date Stamp 
January 24/0124 
October 21/1021 


Yellow ink is normally used for the date stamp. When 
the marking surface is painted the body color, the date 
stamp will be marked in red ink. Units from the Ontario 
Truck Plant (Code C) will be marked with silver ink. 


FORD MOTOR COMPANY OF MEXICO 


MULTI PURPOSE PASSENGER VEHICLE (MPV 
TRUCK (COMPLETED VEHICLE 
INCOMPLETE VEHICLE (IV 


RD BASIC (STRIPPED) CHASSIS 
FORD MOTOR COMPANY, USA FORD 


FORD MOTOR COMPANY, USA 


MOTOR VEHICLE EQUIPMENT WITHOUT ENGINE/ 
POWERTRAIN (GLIDER 


BASIC (STRIPPED) CHASSIS 


CY2377-M 


Vehicle Data 


The Vehicle Data appears on the Safety Compliance 
Certification Label on the second and third lines 
following the identification number. The code set (two 
numbers or a number and letter) above COLOR 
identify the exterior paint color (two sets of codes 
designate a two-tone). The three digits under WB 
designate the wheelbase in inches. The letter and 
three digits under TYPE-GVW designate the truck 
model within a series and the gross vehicle weight 
rating. The letters and/or numeral under BODY 
designate the interior trim, seat and body type. The 
transmission installed in the vehicle is identified under 
TRANS by an alphabetical code. A letter and a number 
or two numbers under AXLE identify the rear axle ratio 
(when required, a letter is also stamped or number 
after the rear axle code to identify the front axle). The 
letters and/or numerals under TAPE designate the 
external bodyside tape stripe. The spring usage codes 
for the vehicle is identified under SPRING. 


A two-digit number is stamped above DSO to identify 
the district which ordered the vehicle. If the vehicle is 
built to special order (Domestic Special Order, Foreign 
Special Order, Limited Production Option or other 
special order), the complete order number will also 
appear above DSO. The following charts list the 
various vehicle data codes. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
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00-01-6 identification Codes 00-01-6 


GENERAL INFORMATION (Continued) 


Vehicle Identification Number (VIN) Codes 


BRAKE SYSTEM AND GVWR CLASS FOR TRUCKS AND MPV’S — 
BRAKE SYSTEM (ONLY) FOR BUSES AND INCOMPLETE VEHICLES 
(VIN POSITION 4) 


1FTIEI|F25H5PLA00001 


BRAKE GVWR 

SYSTEM CLASS 
HYDRAULIC | = CLASSA —_—|_— NOT GREATER THAN 3,000 POUNDS 
HYDRAULIC | == CLASS B-———sés”ss« 3,001 — 4,000 POUNDS 


HYDRAULIC CLASS C 4,001 — 5,000 POUNDS 
HYDRAULIC CLASS D 5,001 — 6,000 POUNDS 


HYDRAULIC 6,001 — 7,000 POUNDS | CUE 
eer cae 
eet el 
CM 


HYDRAULIC | CLASSF- —_—__si|_s- 7,001 — 8,000 POUNDS 

8,001 — 8,500 POUNDS 
eiakoaoens | csc 8,501 — 9,000 POUNDS __ 
HYDRAULIC CLASS H 9,001 — 10,000 POUNDS 


HYDRAULIC |  CLASS3 ~—_—_—si|_s«: 10,001 — 14,000 POUNDS 
HYDRAULIC CLASS 4 14,001 — 16,000 POUNDS 


HYDRAULIC CLASS 5 16,001 — 19,5600 POUNDS 


CY2674-K 
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00-01-7 identification Codes 00-01-7 


GENERAL INFORMATION (Continued) 


General Information 


MODEL OR LINE, SERIES, CHASSIS, CAB OR BODY TYPE 
(VIN POSITIONS 5, 6, AND 7) 


1FTE | F | H5PLA00001 


CHASSIS VEHICLE TYPE 
TYPE CAB OR BODY TYPE @) 


CLUB WAGON 
CLUB WAGON CLUB WAGON OR BUS 
CLUB WAGON SUPER WAGON MPV OR BUS 


MEMO: ONE OF THE FOLLOWING OPTIONAL EXTERIOR NAMEPLATES (INDICATING DIFFERENT TRIM LEVELS) MAY ALSO BE 
AFFIXED TO THE VEHICLE IN ADDITION TO THE CLUB WAGON XL NAMEPLATE: 
eXLT eCHATEAU @EXCLUDES SCHOOL BUS 


CLUB WAGON MPV 


ECONOLINE CARGO VAN — REGULAR VAN/ 

SUPER VAN TRUCK OR IV 
ECONOLINE CARGO VAN — REGULAR VAN/ 

SUPER VAN TRUCK OR IV 
ECONOLINE CARGO VAN — REGULAR VAN/ 

SUPER VAN TRUCK OR IV 


ECONOLINE COMMERCIAL STRIPPED CHASSIS IV 
ECONOLINE COMMERCIAL CUTAWAY IV 
ECONOLINE RV CUTAWAY IV 
ECONOLINE COMMERCIAL BASIC (STRIPPED) 
CHASSIS IV 
ECONOLINE RV BASIC (STRIPPED) CHASSIS IV 


@“MPV” MEANS MULTI PURPOSE PASSENGER VEHICLE. “IV” MEANS INCOMPLETE VEHICLE. “TRUCK” MEANS COMPLETED 

VEHICLE. 

MEMO: FOR ALL ECONOLINE EXCEPT BASIC (STRIPPED) CHASSIS, THE OPTIONAL EXTERIOR NAMEPLATES “XL” AND “RV 
CONVERSION” (INDICATING TRIM LEVEL) MAY ALSO BE AFFIXED TO THE VEHICLE IN ADDITION TO THE ECONOLINE 
NAMEPLATE. 

NOTE: ALL 1993 MODEL COMMERCIAL AND RV BASIC (STRIPPED) CHASSIS INCOMPLETE VEHICLES ARE DESIGNATED BY A 

“4FC” WORLD MANFACTURER IDENTIFIER (WMI) CODE. THE RV BASIC (STRIPPED) CHASSIS IS AVAILABLE ONLY ON A 
SPECIAL ORDER BASIS. 


CHASSIS VEHICLE TYPE 
TYPE CAB OR BODY TYPE @) 


BRONCO | custom | «xe BRONCO [ev 


MEMO: ONE OF THE FOLLOWING OPTIONAL EXTERIOR NAMEPLATES (INDICATING HIGHER TRIM LEVELS) MAY ALSO BE 
AFFIXED TO THE VEHICLE IN ADDITION TO THE BRONCO NAMEPLATE: 
@ XLT @ EDDIE BAUER 


REGULAR | SUPER CAB 
OR CREW 
CAB 
X14 
X15 


F-SERIES PICKUP — REGULAR CAB/SUPER CAB 
F-SERIES PICKUP — REGULAR CAB/SUPER CAB 


X25 
X26 


F-SERIES PICKUP — REGULAR CAB/SUPER CAB 
F-SERIES PICKUP — REGULAR CAB/SUPER CAB 
W35X35 F-SERIES PICKUP — REGULAR CAB/CREW CAB/ 
SUPER CAB 
F-SERIES REGULAR CAB (CHASSIS CAB) 
F-SERIES PICKUP — REGULAR CAB/CREW CAB 
F-SERIES REGULAR CAB (CHASSIS CAB) 
F-SERIES REGULAR CAB (CHASSIS CAB) 
F-SERIES RV BASIC STRIPPED CHASSIS 
F-SERIES COMMERCIAL BASIC STRIPPED 
CHASSIS 


@“MPV” MEANS MULTI-PURPOSE PASSENGER VEHICLE. “IV” MEANS INCOMPLETE VEHICLE. 

MEMO: ONE OF THE FOLLOWING OPTIONAL EXTERIOR NAMEPLATES (INDICATING HIGHER TRIM LEVELS) MAY ALSO BE 
AFFIXED TO THE VEHICLE IN ADDITION TO THE F-SERIES NAMEPLATES: 
@ XLT 

NOTE: SPECIAL ORDER (DSO) UNITS WILL BE CODED WITH THE APPROPRIATE SERIES VIN CODES LISTED ABOVE. 


W36 


CY2379-M 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-8 identification Codes 00-01-8 


GENERAL INFORMATION (Continued) 


ENGINE TYPE, DISPLACEMENT, CYLINDERS, 
FUEL TYPE, AND MANUFACTURER 
(VIN POSITION 8) 


1FTEF2S5/H|5PLA00001 


a: 

[300 GASOLINE | FORD. 
[302 
[351 «| SSS *Y~—SASOLINE | FORD 
351 ; 
[460 [GASOLINE | FORD 
405 
as 


CY2380-M 


CHECK DIGIT FOR ALL VEHICLES ASSEMBLY PLANT CODES 
(VIN POSITION 9) (VIN POSITION 11) 


1FTEF25H [5] PLA00001 TFTEF25H5P/L] A00001 


CY2381-M VIN CODE | VEHICLE ASSEMBLY PLANT — NAME AND 
LOCATION 
ONTARIO TRUCK: OAKVILLE, ONTARIO 
LORAIN: LORAIN, OHIO 


VEHICLE MODEL YEAR 


(VIN POSITION 10) KANSAS CITY: CLAYCOMO, MISSOURI 


C 
J 
MICHIGAN TRUCK: WAYNE, MICHIGAN 
| =N | NORFOLK: NORFOLK, VIRGINIA 
| =P ‘| TWIN CITIES: ST. PAUL, MINNESOTA 

U LOUISVILLE: LOUISVILLE, KENTUCKY 


CY2383-M 


1FTEF25H5 |N/ LA00001 


Oa) 
ed 
FOR FORD-COMPLETED VEHICLES | J | MONTERREY, N.L: MEXICO 
ae oe 
LU 


VIN CODE 


PRODUCTION SEQUENCE NUMBER 
(VIN POSITIONS 12 THROUGH 17) 


1FTEF25H5 P L|A0OO0O0O01 


CY2382-M 


SEQUENCE NUMBER 


A 00001 — A 99,000 
B 00001 — B 99,999 
AND SO ON. 


CY2384-M 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-9 identification Codes 00-01-9 
a ae ee ee ae Oe ERO 


GENERAL INFORMATION (Continued) 


EXTERIOR PAINT COLOR CODES 
BRONCO, F-150-250-350, F-SUPER DUTY 


DATE: 
FRONT GAWR: 


WITH 
TIRES 
RIMS 


AT PSI COLD 


VIN: 


133 F252 


NOTE — TWO SETS OF CODES INDICATE TWO-TONE PAINT 


MFD. BY FORD MOTOR CO. IN U.S.A. 


GVWR: 
REAR GAWR: 


AT PS! COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


TYPE: | 
| 
SEL 


EXTERIOR PAINT COLORS | DSO 
WB TYPE GVW ! BODY TRANS AXLE TAPE SPRING 


LG4 F 


WITH 
TIRES 
RIMS 


342 B 2D29 


F-150-250-350 AND F-SUPER DUTY 


VERMILION SOLID 
MEDIUM MOCHA METALLIC 
IRIS C/C 


D 
6 


BRONCO EXTERIOR PAINT COLOR CODES EXTERIOR PAINT COLOR CODES 
[cove [ coron——~—~S~CSs~“—SsSSSS «ce —S«d cSCSC~“—~S 
[ws | smoke weranic.——S~=~—sS—SSC Ss | SMOKE METALLIC SCSCSCSC~S~S 
[en | MeDium caperneT soup | [Mc _| LIGHT SMOKE METALLIC SSS 
[mw | BRIGHT REGATTA BLUE MeTALLIC__| [eH | MEDIUM CABERNET SOLIDS 
[ww] BRIGHT REGATTA BLUE METALLIC 
[pe] uigHT Mocha sou SSCS~S 
[Pe] Jewel GREEN METALLIC. 
So 
[er | vermiuion soup —~—~—~—~+|~|bw__| DARK MOCHA METALLIC. __—~s 
[pw] DARK MOCHA METALLIC. ———SSSS~S 
[re] _JeWEL GREEN METALLIC. SS 
SS 0S 
8 atu SSS) won rrostee CSCS 
[| Pawnee TAN 
[——r_cunrant reo SS—~—~—“—sSSCC OS Cd MNCS 
[eG | ELECTRIC CURRANT RED GIGS 

aa mae 

yo] 


OXFORD WHITE SOLID 


CY2668-K 


YO 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-10 identification Codes 00-01-10 


GENERAL INFORMATION (Continued) 


EXTERIOR PAINT COLOR CODES 
E-150-250-350 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 


KG WITH KG WITH 
TIRES TIRES 


RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


-—— 


VIN: 


TYPE: 
DC EC 


EXTERIOR PAINT COLORS DSO 
we | TyPEGVW! sopy | TRANS | axle | TAPE | SPRING 
138 E112 -s«EY T 16 B 2C2D 


E-150-250-350 


[| cope | colton 
SILVER CIC 


| = K2 ~~‘ ATLANTIC BLUE SOLID 
| = MA __|__LIGHT CRYSTAL BLUE C/C 


SILVER C/C 

MOCHA FROST C/C 

BLACK SOLID 

MEDIUM MOCHA C/C 
ELECTRIC CURRANT RED C/C 


TWILIGHT BLUE C/C 


CURRANT RED SOLID 


NOTE: TWO SETS OF CODES INDICATE TWO-TONE PAINT. 


CY2794-H 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-11 


identification Codes 


GENERAL INFORMATION (Continued) 


BRONCO 


F-250 (4x2) 
LIGHT DUTY 


F-250 (4x2) 
HEAVY DUTY 


GVWR | GVWR | WHEELBASE 
CODE (LB.) (IN.) 

U15 6050 

U15 Bien 


U15 


TYPE — GROSS VEHICLE WEIGHT (GVW) CODES 
BRONCO, F-150-250-350, F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: 
REAR GAWR: 


WITH WITH 
TIRES TIRES 


RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


‘ ! 
1 


EXTERIOR PAINT "COLORS DSO 


WB TYPE GVW | BODY SPRING 
133 F251 LG4 2D29 


VIN: 


TRANS 
F 


AXLE 
342 


TAPE 
B 


F-250 (4x4) Ed 
X26 
F26 


F-SUPER DUTY (4x2) 
CHASSIS CAB 


F-SUPER DUTY 
COMMERCIAL 
STRIPPED CHASSIS 


F-SUPER DUTY 
MOTOR HOME 
STRIPPED CHASSIS 


00-01-11 


133 
133 
137, 161 
137, 161 


15,000 185 
15,000 137, 161 
16,000 158, 178 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-12 


GENERAL INFORMATION (Continued) 


DATE: 


FRONT GAWR: LB 


KG 


AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


VIN: 


TYPE: 


E-150 REGULAR 
E-350 REGULAR 


E-350 SUPER 


E-150-250-350 CARGO VANS 


E-150 REGULAR CARGO 


E-250 REGULAR CARGO 


E-250 SUPER CARGO 


E-350 REGULAR CARGO 
-350 SUPER CARGO 


1D 


Identification Codes 00-01-12 


GROSS VEHICLE WEIGHT (GVW) CODES 


E-150-250-350 


MFD. BY FORD MOTOR CO. IN U.S.A. 


GVWR: LB/ KG 
REAR GAWR: LB 


WITH KG WITH 
TIRES TIRES 
RIMS RIMS 


AT PSI COLD 


MANUFACTURE SHOWN ABOVE 


-— 


EXTERIOR PAINT COLORS DSO 
we | tyPeEGvw! sopy | TRANS | AXLE | TAPE | SPRING 


138 


EY T 16 B 2C29 


E-360 RV CUTAWAY 


SR: SINGLE REAR WHEELS 
DR: DUAL REAR WHEELS 


E-350 COMMERCIAL CUTAWAY 


E-350 COMMERCIAL 
CUTAWAY 


SR: SINGLE REAR WHEELS 
DR: DUAL REAR WHEELS 


E-250-350 COMMERCIAL STRIPPED CHASSIS 


E-350 COMMERCIAL 
STRIPPED CHASSIS 


SR: SINGLE REAR WHEELS 
DR: DUAL REAR WHEELS 


E-350 STRIPPED CHASSIS 


E-350 RV STRIPPED 
CHASSIS 


CY2779-J 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-13 


GENERAL INFORMATION (Continued) 


DATE: 
FRONT GAWR: 


AT PSI COLD 


VIN: 


1D 7A 


133 F252 


Identification Codes 


BODY CODES 


TYPE: 

® 
i 
i 


EXTERIOR PAINT COLORS 


WB TYPE GVW | BODY TRANS 


LJ4 


LIGHT TRUCK 

[cope | Fapnic——~«d(C SEAT TPE 
A 
[swine Beno 
[2 | sopvoiors | FucHT Beng 
[room —* GaPTANS CHAR 
[e[sopyoiom i senc 
eS = 
BRONCO 

a A 
sin, exer 


F-SERIES ONLY 
CAB/BACK OF CAB 


REGULAR 


4 
8 
» 4 
M 
D 
3 
C 


WITH 
TIRES 
RIMS 


AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


BRONCO, LIGHT TRUCK, 
(F-150-250-350, F-SUPER DUTY) 


MFD. BY FORD MOTOR CO. IN U.S.A. 
GVWR: 
REAR GAWR: 


WITH 
TIRES 
RIMS 


a 
il 


DSO 
AXLE TAPE SPRING 
342 B 2D29 


, STYLESIDE PICKUP 
CHASSIS CAB 
STRIPPED CHASSIS (MEXICO) 
STYLESIDE PICKUP — SUPER CAB 

STYLESIDE PICKUP — CREW CAB 

FLARESIDE 

FLARESIDE — SUPER CAB 


00-01-13 


SPECIFICATIONS 


CY2388-M 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-14 


identification Codes 


00-01-14 


GENERAL INFORMATION (Continued) 


SEAT TRIM AND STYLE 


BODY CODES 
E-150-250-350 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 


KG WITH KG WITH 
TIRES TIRES 
RIMS RIMS 


AT PS! COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


TYPE: | 
1G ON 


EXTERIOR PAINT COLORS DSO 


WB. | TYPE GVW! BODY T TRANS | AXLE | TAPE | SPRING 
138 E112 AJ T 16 2 2C2D 


VIN: 


TRIM COLOR 


| xs NO TRIM CAPTAINS CHAIR 


CY2780-J 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-15 


Identification Codes 


GENERAL INFORMATION (Continued) 


| CODE | DESCRIPTION 


BRONCO 
M 


E 
F 
WwW 
T 


MANUAL — 5-SPEED OVERDRIVE (M5OD) (MAZDA) 
AUTOMATIC — E40D 

MANUAL — 4-SPEED (B-W T-18) 
MANUAL — 5-SPEED HD OVERDRIVE (MSOD-HD) (ZF) 
AUTOMATIC — 4-SPEED — AOD 


TRANSMISSION CODES 
BRONCO, E-150-250-350, F-150-250-350, F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: 
FRONT GAWR: REAR 

GAWR: 


WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


ii! 
| 


EXTERIOR PAINT COLORS DSO 


WB TYPE GVW | BODY TRANS AXLE TAPE SPRING 
133 F252 LG4 342 B 2D29 


VIN: 
TYPE: 


AUTOMATIC — C6 
AUTOMATIC — 4-SPEED AOD 
AUTOMATIC — E40D 
AUTOMATIC 4R70W (AODE-W) 


F-150-250-350, F-SUPER DUTY CHASSIS CAB, F-SUPER DUTY 
STRIPPED CHASSIS 


AUTOMATIC — C6 
AUTOMATIC — AOD 
AUTOMATIC — E40D 


MANUAL — 4-SPEED (B-W T-18) 

MANUAL — 5-SPEED CLOSE RATIO (2-F) 

MANUAL — 5-SPEED OVERDRIVE (M50D) (MAZDA) 
MANUAL — 5-SPEED H.D. OVERDRIVE 


(M5OD-HD) (Z-F) 


00-01-15 


CY2390-L 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-16 


identification Codes 


GENERAL INFORMATION (Continued) 


8 
S 


g)xlzlxlels|s 
wi 


8 8 
S 3 


AXLE CODES 
BRONCO, F-150-250-350, F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 

FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 

AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: 


-—— 

TYPE: 
7N OM 

EXTERIOR PAINT COLORS DSO 
we | tyPEGvw! sopy | Trans | axte | TAPE I SPRING 
133 F252 LG4 F 252 B 2D29 


00-01-16 


FRONT AXLE CODES (NOT APPLICABLE ON E-150-260-350) 


~— 
~ 
Ww 


CODE DESCRIPTION 
2 


BRONCO AND F-150-260-350 


FRONT AXLE LIMITED SLIP 


CY2671-H 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-17 identification Codes 00-01-17 
SI RE gee Ee SRE Fe eg ee Eee 


GENERAL INFORMATION (Continued) 


AXLE CODES 
E-150-250-350 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 

KG WITH | KG WITH 


TIRES TIRES 
RIMS RIMS 


AT PSI COLD AT PSi COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


= 
A 


1D 7 
EXTERIOR PAINT COLORS DSO 


WB TYPE GVW | BODY TRANS AXLE TAPE SPRING 
138 E112 EY T 18 B 2C2D 


VIN: 
TYPE: 


E-150-250-350 LIMITED-SLIP REAR AXLE 


CY2781-H 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-18 


identification Codes 


00-01-18 


GENERAL INFORMATION (Continued) 


EXTERNAL BODY TAPE STRIPE CODES 
BRONCO, E-150-250-350, F-150-250-350, F-SUPER DUTY 


DATE: 
FRONT GAWR: 


AT PSI COLD 


VIN: 


EXTERIOR PAINT COLORS 


133 F252 LG4 


BRONCO EXTERNAL TUTONE BODY TAPE STRIPE CODES 


| CODE |TAPESTRIPE 
| AC BLACKSILVER 
|B TOK SHAD BLUESILVER 
| DC CABERNETSILVER| 
| EE ISCARLETYSILVER 
PG] 
JEWEL GREEN/SILVER 

LU MED MOCHA/DK MOCHA 


F-150-250-350, ALL TUTONES STYLESIDE TAPE 


| CODE |TAPESTRIPE 
PA BLACK/SILVER 
|B LOK SHADOW BLUE/SILVER 
| DCL CABERNET/SILVER 
fee een 
pa Ge =| 
as 
aes 


J 

| ML BIMINI BLUE/SILVER 
[Nn | twiuight BiuesiveR—SSSOSCS~S 
PP PLATINUM/SILVER 
| = -R___ | WILD STRAWBERRY/SILVER 

| UL MED MOCHA/DARK MOCHA 


MFD. BY FORD MOTOR CO. IN U.S.A. 


WITH 
TIRES 
RIMS 


GVWR: 

REAR GAWR: 
WITH 
TIRES 
RIMS 

AT PSi COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


TYPE: 
7N 9M 


WB | TYPE Gw | BODY | TRANS | AXLE | TAPE | SPRING 


DSO 


342 U 2029 


F-150-250-350 FLARESIDE LO-LINE TAPE 


| cope =|TAPESTRIPE 
SILVER 


E-160-260-350 TAPE STRIPES — TUTONE 


| CODE |TAPESTRPE 
Lt REDSILVER 
| 2 PLATINUM/SILVER 
a 
E24 il 


pA BLUERED 
|B PLATINUMRED 
Lc MOCHARED 


CY2672-K 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


00-01-19 Identification Codes 00-01-19 


a ny Se a ee 


GENERAL INFORMATION (Continued) 


BRONCO SPRING IDENTIFICATION CODES 


AUX/OPT. USAGE CODE (FRONT) — NOT APPLICABLE 
AUXJOPT. USAGE CODE (REAR) — NOT APPLICABLE 


FRONT SPRING CODES — BRONCO 


PART NUMBER 


EOTA-5310-BC 


|_CODE 
=a 
pc | EoTAS310-CC 
Ce 
we 


EOTA-6310-GC 
EOTA-6310-UC 
EOTA-5310-VB 


F-150-250-350, F-SUPER DUTY 
FRONT SPRING CODES 


SUSPENSION — SPRING IDENTIFICATION CODES 
BRONCO, F-150-250-350, F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


VIN: 


—S— 
MTL 


7N 9M 
EXTERIOR PAINT COLORS 


WB TYPE GVW | BODY TRANS AXLE TAPE SPRING 
133 F252 LG4 F 342 B 2D29 


USAGE CODE (FRONT) __f | 
FRONT SPRING CODE 
USAGE CODE (REAR) 


REAR SPRING CODE 


DSO 


REAR SPRING CODES — BRONCO 


| CODE | PART NUMBER 
| = Z ‘| E3TA-5560-ANA 


F-150-250-350, F-SUPER DUTY 


[cope [ PARTNUMBER REAR SPRING CODE 

[8 | eorassiosc [cope | PARTNUMBER 
| | EOTAS31I0DC | DL EVTASEEONA 
= 
[| eorassiorc. CS 
|G | EOTAS3I0-GC 
THY ESTASIOXA CS 
| 6 | FITAS5GO-MA 
Tk | ESTASSIOZA SCS 
| OM | ESTASSIOAAA | 8 | CEQTA-5A975-AA 

Tn estssar0baSSC~=~SY [9 | F2TASBeOVA CS 
| == Rss 1TA-5310-ANA | J F3TA-5560-LA 

[—s[ FirasstoaPa F2TA-5560-AA 

FITA-5310-ARA 

a 

EOTA-5310-VB 

[5 | FITASSIO-AHA 

[6 FITASSIOAJA 

FITA-5310-AKA 

| == 8 ‘| _-FITA-5310-AMA 

(ef rTAsai0ALA 

| = 4—s«sFITA-5310-ASA 

| =P ss F3TA-5310-SA 


CY2673-H 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-01-20 


Identification Codes 


GENERAL INFORMATION (Continued) 


E-1 


SPRING CODES 


SUSPENSION — SPRING IDENTIFICATION CODES 


E-150-250-350 
MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
KG KG 
WITH WITH 
TIRES TIRES 
RIMS RIMS 
AT PS! COLD AT PS! COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


_ 
ONREE A TAARRERAOOAE 


EXTERIOR PAINT COLORS | DSO 
we |tyPEGVW! Bopy | TRANS | AXLE | TAPE | SPRING 


138 E112 EY T 16 B 


VIN: 
TYPE: 


USAGE CODE (FRONT) ——é 

FRONT SPRING coe 
USAGE CODE (REAR) 
REAR SPRING CODE 


E-150-250-350 
FRONT SPRING CODES 


00-01-20 


CY2782-H 
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identification Codes 


GENERAL INFORMATION (Continued) 


DISTRICT SALES OFFICE (DSO) AND WHEELBASE (WB) CODES 
BRONCO, E-150-250-350, F-150-250-350, F-SUPER DUTY 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: GVWR: 

FRONT GAWR: REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 

AT PSI COLD AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 
TYPE | 


; 
N 9M 21 | 


EXTERIOR PAINT COLORS DSO 


we ITYPE GVW! soDY | TRANS | AXLE|! TAPE | SPRING 
133, F252 LG4 F 342 B 2D29 


VIN: 


7 


00-01-21 


DSO — FSO — PTO (DOMESTIC, FOREIGN AND SPECIAL ORDER) 


THE D.S.O. SPACE WILL SHOW A TWO-DIGIT CODE NUMBER OF THE DISTRICT 
WHICH ORDERED THE UNIT (SEE CHART BELOW). THIS CODE WILL APPEAR ON ALL 
UNITS — DOMESTIC OR EXPORT. IF UNIT IS BUILT ON A D.S.O., F.S.0., P.T.O. 
(SPECIAL ORDERS), THE COMPLETE ORDER NUMBER IS UNDER THE D.S.O. SPACER 
AFTER THE DISTRICT CODE NUMBER. 


BOSTON 
NEW YORK 
PITTSBURGH 
PHILADELPHIA 
WASHINGTON 
ATLANTA 
CHARLOTTE 
MEMPHIS 
JACKSONVILLE 
NEW ORLEANS 
LOUISVILLE 
CHICAGO 
CLEVELAND 
MILWAUKEE 
INDIANAPOLIS 
E-150-250-350 (ECONOLINE CINCINNATI 
AND CLUB WAGON) DETROIT 


138 
158 
176 


FORD OF CANADA 


MERCURY REGIONS FORD REGIONS 


Ai CENTRAL B81 CENTRAL 
A2 EASTERN B2 EASTERN 
A3 ATLANTIC B3 ATLANTIC 


A4 MIDWESTERN B4 MIDWESTERN 
A6 WESTERN B6 WESTERN 

A7 PACIFIC B7 PACIFIC 

48 GREAT LAKES B8 GREAT LAKES 
11 EXPORT 11 EXPORT 


DALLAS 

KANSAS CITY 

OMAHA 

ST. LOUIS 

HOUSTON 

TWIN CITIES 

LOS ANGELES 

SAN JOSE 

SEATTLE 

PHOENIX 

DENVER 

GOVERNMENT 

HOME OFFICE RESERVE 
AMERICAN RED CROSS 
RECREATION VEHICLES 
BODY COMPANY 
TRANSPORTATION SERVICES 
EXPORT 

SPECIAL 
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Maintenance and Lubrication 


00-03-1 


SECTION 00-03 Maintenance and Lubrication 


SUBJECT PAGE 
MAINTENANCE 
LUBA C ATION a acaivesices cc tscacewedvedanscscece cawesctwcensetaceenecs 00-03-11 
Maintenance Schedules. ............ccccecccccecccccecccesccsces 00-03-3 
Owner Maintenance CheckKsS ..............ccccccccecsccececs 00-03-10 


VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350, F-Super Duty and 
Bronco Vehicles 


SUBJECT PAGE 
MAINTENANCE (Cont’d.) 

Scheduled Maintenance, Emissions...............csscesee 00-03-1 
SPECIFICATIONS siccccsssccececsvccsccscdcccuccsccccavedaccecacsoees’s 00-03-24 
VEHICLE APPLICATION ...........ccscscccccsccscecscvccscecsenscecs 00-03-1 


MAINTENANCE 


The scheduled and non-scheduled maintenance 
recommendations are included in this section for 
reference. The emission systems scheduled 
maintenance services and the vehicle maintenance 
services are separated. Be sure to perform all 
maintenance services by referring to both sections of 


the schedule. 


Scheduled Maintenance, Emissions 


An Emission Systems Required Maintenance Chart for 
each appear on the following pages. 


The vehicle charts list the items required to maintain 
the vehicle emission systems at levels determined by 
the federal government (Environmental Protection 
Agency). Refer to the appropriate sections of the 
Powertrain / Drivetrain Manual and the Powertrain 
Control / Emissions Diagnosis Manual ‘for the 
maintenance procedures, which are related to the 
items listed on the maintenance schedule. Use these 
procedures to perform the required emission system 
maintenance items listed on the maintenance charts. 


Maintenance service adjustments must conform to 
specifications contained in the Powertrain 
Control/Emissions Diagnosis Manual, 'to those listed 
in the Truck Performance Specifications issue of the 
Technical Service Bulletin or shown on the Vehicle 
Emission Control Information Decal which is located on 
or near the engine, or the emission systems may 
become inoperative. 


1 Canbe purchased as a separate item. 


It should be noted, however, that any modification of 
the emission control systems could create liability 
under federal law (U.S.) if made prior to the first sale 
and registration and, under the laws of some states, if 
made thereafter. Further, federal law prohibits vehicle 
manufacturers or dealers and other persons engaged 
in the business of repairing, servicing, selling, leasing, 
or trading motor vehicles as well as fleet operations, 
from knowingly removing or rendering an emission 
control system inoperative after sale and delivery to 
an ultimate purchaser. In Canada, modifications of the 
emission control system could create liability under 
applicable federal or provincial laws. 


If an engine is equipped with an MFI ignition system 
and any high tension ignition wire was detached from a 
spark plug, the distributor cap or the coil to perform a 
maintenance operation, Silicone Dielectric Compound 
D7AZ-19A331-A (ESA-M1C 17 1-A) or equivalent must 
be applied to the boot before reconnection. Using a 
small, clean screwdriver, apply a thin layer of Silicone 
Dielectric Compound on the entire interior surface of 
the boot. 


As a Safety precaution, before starting the engine to 
perform maintenance, make sure the transmission 
selector is in park (automatic transmission) or neutral 
(manual transmission), the parking brake set and the 
wheels blocked. 
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MAINTENANCE (Continued) 


TO ASSURE THE DURABILITY OF THE VEHICLE 
AND ITS EMISSION CONTROL SYSTEMS, IT IS 
NECESSARY THAT SCHEDULED MAINTENANCE 
BE PERFORMED AT THE DESIGNATED 
INTERVALS. FORD RECOMMENDS THE USE OF 
GENUINE FORD REPLACEMENT PARTS. THE 
MAINTENANCE, REPLACEMENT, OR REPAIR OF 
THE EMISSIONS CONTROL DEVICES AND 
SYSTEMS (THE COST OF WHICH IS NOT 
COVERED BY WARRANTY) MAY BE PERFORMED 
BY ANY AUTOMOTIVE REPAIR ESTABLISHMENT 
OR INDIVIDUAL AND MAY USE OTHER THAN 
FORD SERVICE PARTS FOR SUCH MAINTENANCE 
OR REPAIR. IF OTHER THAN FORD OR 
MOTORCRAFT PARTS OR FORD AUTHORIZED 
REMANUFACTURED PARTS ARE USED FOR 
MAINTENANCE REPLACEMENTS OR FOR THE 
SERVICE OF COMPONENTS AFFECTING 
EMISSIONS CONTROL, THE OWNER SHOULD 
ASSURE HIMSELF THAT SUCH PARTS ARE 
WARRANTED BY THEIR MANUFACTURER TO BE 
EQUIVALENT TO GENUINE FORD MOTOR 
COMPANY PARTS IN PERFORMANCE AND 
DURABILITY. PLEASE CONSULT THE WARRANTY 
BOOKLET FOR COMPLETE WARRANTY 
INFORMATION. 


Ford Motor Company 
IMPORTANT ENGINE INFORMATION 
THIS VEHICLE 1S EQUIPPED WITH EEC-IV MFI SYSTEMS. ENGINE IDLE SPEED, 


IDLE MIXTURE, AND IGNITION TIMING ARE NOT ADJUSTABLE. SEE ENGINE/ 
EMISSIONS DIAGNOSIS SHOP MANUAL FOR ADDITIONAL INFORMATION. 


To check engine timing set parking brake and block wheels. Engine must be at normal 
operating temperature, transmission in neutral, and accessories off. 


(1) Turn off engine. 


(2) Disconnect the in-line Spout Connector ( aq). 

(3) Re-start previously warmed-up engine. 

(4) Verify that the ignition timing is 10° BTDC. If not see shop manual. 
(5) Turn engine off and restore electrical connection. 


Use SAE10W-30 Oil AP! Service SG — Energy Conserving Il. 


THIS ENGINE CONFORMS TO U.S. EPA REGULATIONS APPLICABLE TO 1993 

MODEL YEAR NEW HEAVY-DUTY ENGINES. THIS ENGINE IS CERTIFIED FOR 

USE IN ALL HEAVY-DUTY VEHICLES. ma 
MAIN 


AIN 
HHP alalys NFMO7 SBSAS-ROS/AIR/HO2S/EGR/MP! VRE SE A FRONT OF VEHICLE 
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ADJUSTMENT IGNITION 


PROCEDURE TIMING 
NOTES SPECIFICATION 
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ENGINE VACUUM HOSE 
ROUTING (TYPICAL) 


D MOTOR COMPANY 
IMPORTANT VEHICLE ANF ORMATION 


THIS VEHICLE IS EQUIPPED WITH EEC IV MFI SYSTEMS. IDLE SPEEDS AND 
IOLE MIXTURES ARE NOT ADJUSTABLE. SEE SHOP MANUAL FOR ADDITIONAL 


INFORMATION. 


ADJUST IGNITION TIMING WITH THE’ TRANSMISSION IN NEUTRAL, 
AND THE WHEELS BLOCKED. ENGINE MUST BE 


PARKING BRAKE SET 
AT NORMAL OPERATING TEMPERATURE. 


(1) TURN OFF ENGINE. 


(2) De ONee THE IN-LINE SPOUT CONNECTOR ( -OG OR da 


(3) RE-START PREVIOUSLY ge UP_ ENGINE. 
(4) ADJUST IGNITION TIMING TO !0° 


C. 
(5) TURN OFF ENGINE ANO RESTORE ELECTRICAL CONNECTION. 


FIRING ORDER - 15426378 


THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS APPLICABLE TO 1993 


MODEL YEAR NEW LIGHT-DUTY TRUCKS. 
DESIGNED FOR PRINCIPAL USE BELOW 4000 FEET. FOR NEW VEHICLE 
COMPLIANCE ABOVE 4000 FEET. SEE SERVICE PUBLICATIONS. 


CATALY STpiiicor 
SPARK PLUG 
GAP SPECIFICATION 


ENGINE TYPICAL VEHICLE EMISSION 
TYPE CONTROL INFORMATION DECAL (UNDER 8500 GVW) 


Maintenance Schedules 


Three maintenance schedules are specified for the 
1993 Bronco, Econoline and F-Series trucks. They are 
identified by the letters B, E and G. The application of 
the various maintenance schedules are as follows: 


Maintenance Schedule B, Gasoline Engine 
Equipped Vehicles with Light Duty Emissions 
(Under 8500 Pounds GVWR) 


The following catalyst-equipped vehicles, designated 
for use with unleaded fuel only should be maintained 
according to Maintenance Schedule B. 

@ F-150 

@ Lightning 

@ F-250 


@ E-150-250 and Club Wagon 
@® Bronco 


Maintenance Schedule G, Gasoline Engine 
Equipped Vehicles with Heavy Duty Emissions 
(Over 8500 Pounds GVWR) 


Maintenance Schedule G is used for the following 
unleaded fuel vehicles with 4.9L, 5.8L and 7.5L MFI 
engines. 


2 Can be purchased as a separate item. 


A10418-D 


@ F-250-350 
@ F-Super Duty 
@ E-250-350 and Club Wagon 


Maintenance Schedule E, 7.3L Diesel Engine 
Equipped Vehicles 


Maintenance Schedule E is used for the following 
vehicles: 

@ F-250 Heavy Duty 

@ F-350 

@ F-Super Duty 

@ E-250 Heavy Duty 

@ E-350 


Required Maintenance Service Procedures 


Refer to the appropriate sections of the 

Powertrain / Drivetrain Manual and the Powertrain 
Control /Emissions Diagnosis Manual “for the required 
maintenance service procedures. 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE B — NORMAL DRIVING CONDITIONS 


F-150/250 and Bronco Unleaded Fuel Vehicles with Light Duty Emissions (Under 8,500 Ibs. GVWR) 
B — Required for all vehicles. 

b — Required for 49 States vehicles and recommended only for California and Canada vehicles. 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. 


MAINTENANCE OPERATION 
KILOMETERS (Thousands) | 12 | 


Emission Control Systems 

Change Engine Oil and Oil Filter — every 6 months OR® 
Replace Spark Plugs — Standard 

Replace Coolant — every 36 months OR 

Check Cooling System, Hoses and Clamps@ 

Replace Frame-Mounted Fuel Filter 

Replace Air Cleaner Filter® 

Replace Crankcase Emission Air Filter® 

Replace PCV Valve@ 

Check Secondary Air Injection Hoses and Clamps@@ 
Inspect Drive Belt Condition 

Other Systems 

Change Rear Axle Lube @ 

Check Wheel Lug Nut Torque@) 

Check Clutch Reservoir Fluid Level 


Lubricate Transfer Case Shift Lever Pivot Bolt and Control Rod 
Connecting Pins 


Inspect and Lubricate Automatic Transmission Shift Linkage 
(Bellcrank System) and Inspect Fluid@@® 


Inspect and Lubricate Front Wheel Bearings@® 

Rotate Tires 

Inspect Disc Brake System and Lubricate Caliper Slide Rails 
Inspect Drum Brake Systems, Hoses, and Lines® 

Inspect Exhaust System for Leaks, Damage or Loose Parts@ 


Inspect and Remove any Foreign Material Trapped by Exhaust System 
Shielding 


Inspect Parking Brake System for Damage and Operation 
Lubricate Throttle and Kickdown Lever Ball Studs 


Lubricate Seal Linkage, Driveshaft Slip Yoke 
if equipped with Grease Fittings@® 


Lubricate Front Axle R.H. Axle Shaft Slip Yoke 

Inspect Spindle Needle Bearing Lubrication (4x4) @ 

Inspect Hub Lock Lubrication (4x4) 

Change Transfer Case Oil (4x4) 

Change Manual Transmission Oil (HD M50D/55-42 and Warner T18) 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICH 


MILES (Thousands) | 7.5 | 15 |225] 30 [37.5] 45 _ 
| 36_| 
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Beyond 60,000 miles/96 000 km 
continue recommended maintenance 
operations at intervals indicated for 
0-60,000 miles/96 000 km 


@ Identifies emission related checks or inspections. Eligibility for emission control systems defect and performance warranties and emission recalls are not contingent upon the 


performance of emission related checks or inspections. 


@ Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation. See your Owner Guide for proper torque specifications. Also retighten to 
proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the wheel lug nuts have been loosened. 


@ At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.0L and 5.8L engines except California and Canada vehicles. 


@ Check means a functional measurement of Systems’ operation (performance, leaks or conditions of parts). Correct as required. 
NOTE: Refer to page 2 of the Maintenance Schedule Record Log book for “NO COST PCV VALVE REPLACEMENT.” 


@® UNIQUE DRIVING CONDITIONS 
lf your driving habits FREQUENTLY include one or more of the following conditions: 
@ Short trios of less than 10 miles (16 km) when outside temperatures remain below 
freezing. 
@ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 
@ Operating in severe dust conditions. 
© Operating during hot weather in stop-and-go “rush hour” traffic. 
@ Extensive idling, such as police, taxi or door-to-door delivery use. 
@ Snow plowing. 
@ High speed operation with a fully loaded vehicle (Max. GVW). 
Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) 
whichever occurs first. 
@ AIR CLEANER and CRANKCASE EMISSION AIR FILTERS 
— If operating in severe dust conditions, ask your dealer for proper replacement intervals. 
@ AUTOMATIC/HD MANUAL TRANSMISSION FLUID — Change each 30,000 miles (48 
000 km) — if your driving habits frequently include one or more of the following conditions: 
© Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in 
hilly terrain. 
@ Operating at maximum loads. 


@ Towing a trailer or slide-in camper. 
© Door-to-door delivery, police or taxi. 
@ Operating a transmission mounted PTO. 
EXTREME SERVICE ITEMS 
If your vehicle is operated off-highway, perform the following items every 1,000 miles 
(1 600 km). If your vehicle is operated in mud and/or water, perform the following items 
daily: 
@ Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
U-joints and slip yoke if equipped with fittings. 
@ Inspect front wheel bearings and lubrication. 
@ Inspect disc brake system, lube caliper slide rails. 
@ Inspect drum brake system, hoses and lines. 
@ Inspect exhaust system for leaks, damage or loose parts and remove any foreign 
material trapped by shielding 
@ Lubricate clutch release lever pivot (7.3L and 7.5L). 
® All rear axle lube quantities must be replaced every 100,000 miles (160 000 km) or if the 
axle has been submerged in water. Otherwise, the lube should not be checked or changed 
unless a leak is suspected or repair required. 
CA13378-E 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 
F-250 HD/350 and Super Duty Unleaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L MFI Engines and Heavy Duty Emissions (Over 8,500 Ibs. GVWR) 
G — Required for all vehicles . 
— Required for 49 States vehicles and recommended only for California and Canada vehicles. . 
Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. _ ; 
(g) = This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a “(g)” in order to achieve 
best vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 


MAINTENANCE MILES (Thousands) | 5 [10] 15 [20 [25 [30 [35 [40 [4550 [55 [60] 65 | 7o | 75 | e0 | a5 | 90 | 95 | 100 | 105 | 110 | 115 | 120 | 


OPERATION _ KILOMETERS (Thousands) [ 8 [16 [24 | 32 | 40 ]48 [56 | 64 172 |80 [ea }o6 | 104 | 112 | 121 | 129 | 136 | 177 | 193 | 


Emission Control Systems 


Change Engine Oil and Oil Filter ~ 
every 6 months ORG@) 


Replace Spark Plugs 
Check Cooling System, Hoses and Clamps@® 


Replace Engine Coolant — 
every 36 months OR 
Replace Frame Mounted Fuel Filter G | 
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Replace Air Cleaner Fite ———S«dT—S«dYSC~‘it 
[Replace Grankcase Emission AirFiter | | | 
Replace PCVVave—SSC=<~sSCiaSC‘iCS 
Replace ignition Wires —Ss=~—~Ss~—~SC‘i;SC‘idC*S 


Check Secondary Air Injection Hoses and 
Clamps@® @ 


[_Inspect Drive Belt Condition | | TG 


@ Identifies emission related checks or inspections. Eligibility for emission control systems 
performance of emission related checks or inspections. 
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fect and performance warranties and emission recalls are not contingent upon the 


@ Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles equipped with dual 
rear wheels or equipped for snowplowing). See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles/800 km after (1) any wheel 
change or (2) any other time the wheel lug nuts have been loosened. 


@ At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost except Canada vehicles. 


(4) Check means a functional measurement of Systems’ operation (performance, leaks or condition of parts). Correct as required. 
NOTE: Refer to page 2 of the Maintenance Schedule Record Log book for “NO COST PCV VALVE REPLACEMENT.” 


® UNIQUE DRIVING CONDITIONS 

If your driving habits FREQUENTLY include one or more of the following conditions: 

® Short trips of less than 10 miles (16 km) when outside temperatures remain below 
freezing. 

@ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 

@ Operating in severe dust conditions. 

@ Operating during hot weather in stop-and-go “rush hour” traffic. 

@ Extensive idling, such as police, taxi or door-to-door delivery use. 

@ Snow plowing. 

@ High speed operation with a fully loaded vehicle (Max. GVW). 

Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) 

whichever occurs first. 

@ AIR CLEANER and CRANKCASE EMISSION AIR FILTERS 


@® EXTREME SERVICE ITEMS 


If your vehicle is operated off-highway, perform the following items every 1,000 miles 
= km). If your vehicle is operated in mud and/or water, perform the following items 
aily: 

@ Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
U-joints and slip yoke if equipped with fittings. 

@ Inspect front wheel bearings and lubrication. 

e arti automatic transmission external controls (Bellcrank system) (F-Super Duty 
only). 

@ Inspect disc brake system, lube caliper slide rails. 

@ Inspect drum brake system, hoses and lines. 

e ee system for leaks, damage or foose parts and remove any foreign 
material. 


e Lubricate clutch release lever pivot (7.5L). 
@ SUPER DUTY REAR AXLES F-250 HD/F-350 With Ford Design Rear Axles 
@ The lube change interval should be shortened to 3000 miles, or 3 months, whichever occurs 
first, during extended trailer tow operation above 70°F ambient and wide open throttle for 
extended periods above 45 mph. 
@ The 3000 mile lube ee interval may be waived if the rear axle has been filled with Ford 
approved 75W-140 synthetic gear lube meeting material specification WSL-M2C192-A. 


— If operating in severe dust conditions, ask your dealer for pore replacement intervals. 
@® AUTOMATIC/HD MANUAL 5-SPEED (S5-42) TRANSMISSION FLUID and SUPER- 
DUTY REAR AXLE LUBE — Change each 30,000 miles (48 000 km) — if your driving 
habits frequently include one or more of the following conditions: 
@ Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and driving 
in hilly terrain. 
© Operating at maximum loads. 
@ Towing a trailer or slide-in camper. 
®@ Door-to-door delivery, police or taxi. 
@ Operating a transmission mounted PTO. 
@ Sandy, dusty or wet conditions (F-Super Duty only) 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 


F-250 HD/350 and Super Duty Unleaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L MFI Engines and Heavy Duty Emissions (Over 8,500 Ibs. GVWR) 
G — Required for all vehicles 


g — Required for 49 States vehicles and recommended only for California and Canada vehicles. 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. 

(g) = This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a “(g)” in order to achieve 
best vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST. 


MAINTENANCE MILES (Thousands) | 5 |10 |15 |20 [25 |30 [35 [40 [45 [50 [5s [eo] 65 [ 70 | 75 | 80 | 85 | 90 | 95 | 100 | 105 | 110 | 115 | 120 | 
OPERATION ___ KILOMETERS (Thousands) | @ | 16 [24 [32 [40 [48 [56 [6a [72 [80 Jas [96 | 104 [ 112 | 121 | 129 | 136 | 145 [152 | 160 | 169 | 177 | 184 | 193 | 


Other Systems 


Change Rear Axle Lube@@@ i aaa ES ES ES (A (a CT I< 
Check Wheel Lug Nut Torque8 

Torque Front and Rear Spring U-Bolts (F-Super 

Duty Commercial and Motorhome Chassis(1) 

Check and Lubricate Clutch Release Lever cle 

(7.5L) 

Check Clutch Fluid Reservoir Level 


Lubricate Transfer Case Shift Lever Pivot 

Bolt and Control Rod Connecting Pins 
Lubricate Automatic Transmission Linkage 
(Bellcrank System) and Inspect Fluid(@) 
Lubricate Front Axle Spindle Pins, Steering 


Linkage, Driveshaft Slip Yoke if Equipped with 
Fittings 


Lubricate Front Axle Spindle Pins 
(F-Super Duty) 
Rotate Tires() 


Inspect Disc Brake System, Lube Caliper Slide 
aoe and Knuckle Top and Bottom Inner Pad 
lots 


Inspect Drum Brake System, Hoses and Lines 
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Beyond 60,000 miles/96 000 km 
continue recommended maintenance operations at 
intervals indicated for 0-60,000 miles/96 000 km 


Inspect and Lubricate Front Wheel Bearings 
Inspect and Remove any Foreign Material 
Trapped by Exhaust System Shielding 

Inspect Exhaust System for Leaks, Damage or 
Loose Parts 


Inspect Parking Brake System for Damage and 
Operation 


Inspect Parking Brake Fluid Level 
(F-Super Duty) 


Lubricate Throttle and Kickdown Cable Ball 
Studs 

Lubricate Front Drive Axle R.H. Axle Slip Yoke 
(4x4) (F250) 


Inspect Spindle Needle Bearing Lubrication (4x4) 
Inspect Hub Lock Lubrication (4x4) 
Change Transfer Case Oil (4x4) 


Change Manual Transmission Oil G 
HD MS50D/S5-42)(7) 
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@) Required at first 1,000 miles (1 600 km) for initial service. 


(2) Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles equipped with dual 


rear wheels or equipped for snowplowing). See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles/800 km after (1) any wheel 
change or (2) any other time the wheel lug nuts have been loosened. 


@) At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost except Canada vehicles. 


@ Check means a functional measurement of Systems’ operation (performance, leaks or condition of parts). Correct as required. 
NOTE: Refer to page 2 of the Maintenance Schedule Record Log book for “NO COST PCV VALVE REPLACEMENT.” 


@ UNIQUE DRIVING CONDITIONS EXTREME SERVICE ITEMS 
If your driving habits FREQUENTLY include one or more of the following conditions: If your vehicle is operated off-highway, perform the following items every 1,000 miles 
e pel trips of less than 10 miles (16 km) when outside temperatures remain below (1 tr km). If your vehicle is operated in mud and/or water, perform the following items 
eezing. daily: 
e@ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. @ Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
e@ Operating in severe dust conditions. U-joints and slip yoke if equipped with fittings. 
@ Operating during hot weather in stop-and-go “rush hour’ traffic. @ Inspect front wheel bearings and lubrication. 
e sath idling, such as police, taxi or door-to-door delivery use. e a automatic transmission external controls (Bellcrank system) (F-Super Duty 
@ Snow plowing. only). 
e@ High speed apeistion with a fully loaded vehicle (Max. GVW). @ Inspect disc brake system, lube caliper slide rails. 
Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) e@ Inspect drum brake system, hoses and lines. 
whichever occurs first. @ Inspect exhaust system for leaks, damage or loose parts and remove any foreign 
@© AIR CLEANER and CRANKCASE EMISSION AIR FILTERS material. ; 
— If operating in severe dust conditions, ask your dealer for proper replacement e Lubricate clutch release lever pivot (7.5L). 
intervals. (@) SUPER DUTY REAR AXLES AND F-250 HD/F-350 WITH FORD DESIGN REAR AXLE 
@ AUTOMATIC/HD MANUAL 5-SPEED (S5-42) TRANSMISSION FLUID, SUPERDUTY @ The lube change interval should be shortened to 3000 miles, or 3 months, whichever 
AND F-250 HD/F-350 WITH FORD DESIGN REAR AXLE LUBE — Change each 30,000 occurs first, during extended trailer tow operation above 70°F ambient and wide open 
miles (48 000 km) — if your driving habits frequently include one or more of the following throttle for extended periods above 45 mph. 
conditions: @ The 3000 mile lube change interval may be waived if the rear axle has been filled with 
© Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in cee 75W-140 synthetic gear lube meeting material specification WSL- 
hilly terrain. ~A. 
e Operating at maximum loads. Under normal driving conditions it is not necessary to check the rear drive axle lubricant. 
@ Towing a trailer or slide-in camper. However, the lubricant should be changed every 100,000 miles (160 000 km) or if the rear 
e@ Door-to-door delivery, police or taxi. axle has been submerged in water. OTHERWISE, THE REAR AXLE LUBRICANT 
@ Operating a transmission mounted PTO. SHOULD NOT BE CHECKED OR CHANGED UNLESS A LEAK IS SUSPECTED OR 
@ Sandy, dusty or wet conditions (F-Super Duty Only) REPAIR IS REQUIRED. CA15265-C 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE B — NORMAL DRIVING CONDITIONS 


E-150/250 and Club Wagon Unleaded Fuel Vehicles with Light Duty Emissions (Under 8,500 Ibs. GVWR) 

B — Required for all vehicles. 

b — Required for 49 States vehicles and recommended only for California and Canada vehicles. 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. | . 

(b) = This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a “(b)" in order to achieve 
best vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST 


Gina eee MILES (Thousands) [75 [15 [225] 90 [375 iE 


KILOMETERS (Thousands) | 12 | 


~ 
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Emission Control Systems 
Change Engine Oil and Oil Filter — every 6 months ORG 
Replace Spark Plugs — Standard 
Replace Coolant — every 36 months OR 
Check Cooling System, Hoses and Clamps® 
Replace Frame-Mounted Fuel Filter 
Replace Air Cieaner Filter® 
Replace Crankcase Emission Air Filter@ 
Replace PCV Valve@ 
Check Secondary Air injection Hoses and Clamps@ @ 
Inspect Drive Belt Condition 
Other Systems 
Change Rear Axle Lube® 
Check Whee! Lug Nut Torque@ 
Rotate Tires@ 


Inspect and Lubricate Automatic Transmission Shift Linkage (Bellcrank 
System) and Inspect FluidF 


Inspect and Lubricate Front Wheel Bearings 


Inspect Disc Brake System and Lubricate Caliper Slide Rails and Knuckle 
Top and Bottom Inner Pad Slots 


Inspect Drum Brake Systems, Hoses, and Lines 
Inspect Exhaust System for Leaks, Damage or Loose Parts 


Inspect and Remove any Foreign Material Trapped by Exhaust System 
Shielding 


Inspect Parking Brake System for Damage and Operation 
Lubricate Throttle and Kickdown Lever Ball Studs 


Lubricate Steering Linkage, Driveshaft Slip Yoke 
if Equipped with Grease Fittings 


Check Warning Lights and Gauges 


Beyond 60,000 miles/96 000 km, 
continue recommended maintenance 
operations at intervals indicated for 
0-60,000 miles/96 000 km. 


@® Identifies emission related checks or inspections. Eligibility for emission control systems defect and performance warranties and emission recalls are not contingent upon the 


performance of emission related checks or inspections. 


@ Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation. See your Owner Guide for proper torque specifications. Also retighten to 
proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the wheel lug nuts have been loosened. 


@ At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.0L and 5.8L engines except California and Canada vehicles. 


@ Check means a functional measurement of Systems’ operation (performance, leaks or conditions of parts). Correct as required. 


® UNIQUE DRIVING CONDITIONS 


@ Towing a trailer or slide-in camper. 


If your driving habits FREQUENTLY include one or more of the following conditions: e@ Door-to-door delivery, police or taxi. 
@ Short trips of less than 10 miles (16 km) when outside temperatures remain below EXTREME SERVICE ITEMS 

freezing. if your vehicle is operated off-highway, perform the following items every 
@ Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 1,000 miles ‘ 600 km). If your vehicle is operated in mud and/or water, 
@ Operating in severe dust conditions. perform the following items daily: 
@ Operating during hot weather in stop-and-go “rush hour” traffic. @ Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
@ Extensive idling, such as police, taxi or door-to-door delivery service. U-joints and slip yoke if equipped with fittings. 


@ High speed operation with a fully loaded vehicle (max. GVW). @ Inspect front wheel bearings and lubrication. 

Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) @ Inspect disc brake system, lube caliper slide rails. 

whichever occurs first. @ Inspect drum brake system, hoses and lines. 

© AIR CLEANER and CRANKCASE EMISSION AIR FILTERS @ Inspect exhaust system for leaks, damage or loose parts and remove any foreign 
— If operating in severe dust conditions, ask your dealer for proper replacement material trapped by shielding. 

intervals. @ Lubricate clutch release fever pivot (7.5L). 

@ AUTOMATIC TRANSMISSION FLUID — Change each 30,000 miles (48 000 km) — if © Allrear axle lube quantities must be replaced every 100,000 miles (160 000 Km) or if the 
your driving habits frequently include one or more of the following conditions: axle has been submerged in water. Otherwise, the lube should not be checked or 
@ Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and changed unless a leak is suspected or repair required. 


driving in hilly terrain. 
@ Operating at maximum loads. 


CY13380-E 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 


E-250/350 and Club Wagon Unleaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L EFI Engines and Heavy Duty Emissions (Over 8,500 Ibs. GVWR) 

G — Required for all vehicles 

g — Required for 49 States vehicles and recommended only for California and Canada vehicles. 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. 

(g) = This item not required to be performed. However, Ford recommends that you also perform maintenance on items designated by a “(g)” in order to achieve 
best vehicle operation. Failure to perform this recommended maintenance will not invalidate the vehicle emissions warranty or manufacturer recall liability. 


aAneNIE MILES (Thousands) | 5 [10] 18 [20 [25 [3035 [40] 45 [50 [ss [eo] 65 | 70 | 75 | 60 | @5 | 90 | 95 | 100 | 105] 110 | 115 | 120] 
OPERATION KILOMETERS (Thousands) | © |16|24 [32 [40 |48 [56 [64 [72 |e0 [es [oe | 104 | 112 | 120 | 128 | 136 | 144 | 168 [17 


Emission Control Systems 


Change Engine Oil and Oil Filter 
every 6 months OR®) 


Replace Spark Plugs 


tie) (ae a 
Replace Engine Coolant — every 36 monthsOR | [ | | 
| | {al 


Check Cooling System, Hoses and Clamps@® ANNUALLY 


Replace Frame-Mounted Fuel Filter 
Replace Air Cleaner Filter© 

Replace Crankcase Emission Air Filter 
Replace PCV Valve) 


Ei 
= 
a 
Replace ignition Wires || 
ed 


Check Secondary Air Injection Hoses and 
Clamps@@ 
Inspect Drive Belt Condition 
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Lubricate Steering Linkages, Driveshaft U-joint 
and Slip Yoke if Equipped with Fittings 
Inspect Disc Brake System and Lubricate 


|G | 
ha 
Lubricate Automatic Transmission Linkage G G 
(Bellcrank System) and Inspect Fluid@® 
eo 
Caliper Slide Rails and Knuckle Top and Bottom nl 


inner Pad Slots 
G 
Beyond 60,000 miles/96 000 km 


continue recommended maintenance operations at 
intervals indicated for 0-60,000 miles/96 000 km 


G G[G 


| jay | | 
inspect Engine Air Induction System 


(E-350 over 10,000 lbs. GVWR only) 


Inspect Parking Brake System for Damage and 
Operation 
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eS | o.e).2 ee. a a eas 
ee ee eae ee 


SSE EOE im Meas 
ee fc edt al = deena le 


Inspect Fan and Fan Shroud 
(E-350 over 10,000 Ibs. GVWR only) 


@ Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles equipped with dual 
rear wheels). See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the 
wheel lug nuts have been loosened. 


@ At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.8L and 7.5L engines except California and Canada vehicles. 


(@ Check means a functional measurement of Systems’ operation (performance, leaks or conditions of parts). Correct as required. 


@® UNIQUE DRIVING CONDITIONS @® EXTREME SERVICE ITEMS oe ; 
If your driving habits FREQUENTLY include one or more of the following conditions: If your vehicle is operated off-highway, perform the following items ey 1,000 miles 
e Short trips of less than 10 miles (16 km) when outside temperatures remain below i i km). If your vehicle is operated in mud and/or water, perform the following items 
freezing. ally: 
e Towing @ trailer, using a camper, roof-top carrier or carrying maximum loads. @ Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
® Operating in severe dust conditions. U-joints and slip yoke if equipped with fittings. 
e@ Operating during hot weather in stop-and-go “rush hour” traffic. @ inspect front wheel bearings and lubrication. _ 
e Extensive idling. such as police, taxi or door-to-door delivery service. @ Inspect disc brake system, lube caliper slide rails. 
@ High speed operation with a fully loaded vehicle (Max. GVW). @ Inspect drum brake system, hoses and lines. 
Change ENGIN OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) @ Inspect exhaust system for leaks, damage or loose parts and remove any foreign 
whichever occurs first. material trapped by shielding. _ 
© AIR CLEANER and CRANKCASE EMISSION AIR FILTERS @ Lubricate clutch release lever pivot (7.5L). 
— If operating in severe dust conditions, ask your dealer for proper replacement Under normal driving conditions it is not necessary to check the rear drive axle 
intervals. lubricant. However, the lubricant should be changed every 100,000 miles (160 000 km 
@ AUTOMATIC TRANSMISSION FLUID — Change each 30,000 miles (48 000 km) — if or if the rear axle has been submerged in water. OTHERWISE, THE REAR AXL 
your driving habits frequently include one or more of the following conditions: LUBRICANT SHOULD NOT BE CHECKED OR CHANGED UNLESS A LEAK IS 
© Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and SUSPECTED OR REPAIR !S REQUIRED. 
a in uy terrain. 
e@ Towing a trailer. 
f CA13381-E 


@ Door-to-door delivery, police or taxi. 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE E — VEHICLES EQUIPPED WITH 7.3L DIESEL ENGINES 
SERVICE INTERVALS — PERFORM AT THE MONTHS OR THE DISTANCES SHOWN, WHICHEVER COMES FIRST 


MAINTENANCE 
OPERATION 


Emission Control Systems ine a 
Change Engine Oil and Replace Oil Filter - Eat Ea 
every 6 months or at Mileage® ae (ae om eam Weaat ee xX |%* xX ]xX 1% XTX yx TxyX x |X 


Check Throttle Operation and Idle Return Spring 
iC) 


Check Coolant Level in the Radiator and 
Check Coolant Condition and Protection, 
Cold Weather) 
agrees TTT TT TTT TT 
at Mileage 
ed 
Tension® 
fT | TT 7 TT Tx?T 7 7 f f 
| | | tT ft txt tT 7 fT ft 
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Replace Air Cleaner Element 


Inspect Engine Air Induction System 
Replace Fuel Fitter 


Drain Water from Fuel/Filter Bowl@ 


“Wheel lug nuts must be retightened to proper torque specification at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles with dual rear 
wheels or vehicles equipped for snowplowing). See your Owner Guide for proper torque specification. Also retighten to proper torque specification at 500 miles/800 km, after any wheel 
change, or any other time the wheel lug nuts have been loosened. 


@ SEVERE SERVICE OPERATION 
When operating your vehicle under any of the following conditions, change engine oi! and filter every ties months or 2500 miles (4 000 km) whichever occurs first (every 265 
gallons [1000 liters] of fuel can be substituted for the 2500 miles [4 000 km]). Use an engine oil conforming to Ford Specifications or the equivalent oil conforming to API service 
categories of both SG and CD. Do not use oil labeled as only SG or only CD, as they could cause engine damage. The oil should be of the proper viscosity (thickness) as identified 
on page 29. 

@ Sustained high speed driving at GVWR during hot weather (over 90°F/32°C). 

@ Operation in severe dust conditions. 

@ Trailer towing for long distances (over 1,000 miles/1 600 km). 


e@ Frequent or extended idling (over 10 minutes per hour of normal driving). If the idling time is greater than 50% of the engine operation time, the oil and filter should be changed every 
125 to 150 hours of engine operation. 


@ More often if operated in severe service or dust conditions. An instrument panei warning light will glow during normal! engine operation when fitter replacement is required. On 
vehicles equipped with E40D transmission, make sure that the Throttle Position Sensor /FIPL) connector is properly seated and that the sensor, connector, or wiring have not 
been damaged during fuel filter service. 


@ More frequent intervals may be required dependent on fuel quality and vehicle usage. An instrument panel warning light will glow when servicing is required, or when the ignition key 
is in the START position. 


@ Every 12 months or at mileage. 


(® For severe service only change fluid every 30,000 miles. The definition of severe service for automatic transmission is as follows: 
The automatic transmission fluid should be changed every 30,000 miles (48 000 km) if your vehicle(s) operate under any of the following conditions: 
-- Sustained high speed driving during hot weather (+ 90°F, + 32°C). 
— Towing a trailer for long distances. 
— Accumulating 5,000 miles (8 000 km) or more per month. 
— Continuous running service. 
© Inspect belt and check tension every 5000 miles on ambulance units. 
@ HD MANUAL 5-SPEED (S5-42) TRANSMISSION FLUID — Change each 30,000 miles (48,000 km) - If driving habits frequently include one or more of the following conditions: 
— Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in hilly terrain. 
— Operating at maximum loads. 
— Towing a trailer or slide in camper. 
— Operating a transmission mounted PTO. 
(® For F-Super Duty, F-250 HD/F-350 with Ford Design rear axles, refer to the unique driving conditions noted in Maintenance Schedule G which creates the need for a 30,000 mile 


lube change interval; note also the extreme service conditions in Schedule G which create the need for a 3,000 mile/3 month lube change interval or the alternative use of synthetic 
75W-140 rear axle lube meeting material specification WSL-M2C192-A. 


Automatic C-6 Transmission: Vacuum Regulator Valve must be adjusted to specifications. Any setting outside the specified range may lead to transmission malfunction. Automatic 
E40D transmission: Throttle Position Sensor (TP/FIPL) must be checked and adjusted to specifications every 50,000 miles. Any setting outside the specified range may lead to 
transmission malfunction. CA13382-E 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE E — VEHICLES EQUIPPED WITH 7.3L DIESEL ENGINES (Continued) 


Other Systems 


Change Rear Axle Lube@® 
Check and Adjust Wheel Lug Nut Torque’ 


Torque Front and Rear Spring U-Bolts (F-Super 
Duty Commercial and Motorhome Chassis) 


Inspect Exhaust System/Shields/Joints for 
Leaks, Breakage, Looseness, and Corrosive 
Damage 


Inspect Diesel Engine Mounted Noise Hardware 
for Damage or Oil/Fue! Saturation i.e.,; Block 
Panels, Oil Pan Covers, Treated Valve Covers 


Inspect the Vehicle for Missing, Damaged, or 
it Chassis and Body Mounted Noise 
hields 


Inspect Fan and Fan Shroud (E- and F-350 
Over 10,000 Ibs. GVWR Only) 


Lubricate Driveshaft Slip Yoke if Equipped with 
Grease Fittings 


Lubricate Steering Linkage (Only if Equipped 
with Grease Fittings) 
Lubricate Front Axle Spindle Pins (Econoline 


Only) 


Inspect and Lubricate Automatic Transmission 
Shift Linkage (Bellcrank System) 


©) 
and Control Rod Connecting Pins 


inspect Disc Brake System, Lube Caliper Slide 
Rails and Knuckle Top and Bottom Inner Pads 
Inspect Parking Brake System for Damage and 
Operation 


Inspect Drum Brake Linings, Lines, Hoses 
Rotate Tires 


Lubricate Throttle Ball Stud 2 
Inspect and Lubricate Front Wheel Bearings 


Inspect Hub Lock Lubrication (4x4) 
Inspect (4x4) Spindle Needie Bearing Lubrication 
Change Transfer Case Oil (4x4) 


Check Parking Brake Fluid Level (F-Super Duty 
Only) 


Change Manual Transmission Lube@ 


(a 
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*Wheel lug nuts must be ened to proper torque specification at 500 miles/800 km of new vehicle operatio 
for snowplowing). See your Owner Guide for proper torque specificatio 


wheels or vehicles equippe 
change, or any other time the wheel lug nuts have been loosened. 
@_ Required at first 1,000 miles (1600 km) for initial service. 
@ SEVERE SERVICE OPERATION 


MAINTENANCE MILES (Thousands) | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 ] 60 | 65 | 70 | 75 | 80 | es | 00 | 05 [100] 105] 110] 115] 120) 
| SAME gacowetens Chousansnr| of 1e-[2e [ae fan [ae Lee Lex tse tee exe ties fre far er ne ea ier Lise ns Hi as 


NOTE: Checks, Inspections and Lubrication Intervals on 
Non-Emission Items (Other Systems) Should Be Continued 
at the Same Mileage intervals 


100 miles/160 km and 500 miles/800 km for vehicles with dual rear 
ten to proper torque specification at 500 miles/800 km 


st~ 


n 
n. Also retig 


When operating your vehicle under any of the following conditions, change engine oil and filter every three months or 2500 miles (4 000 km) whichever occurs first. Use an engine 
oil conforming to Ford Specifications or the equivalent oil conforming to API service categories of both SF and CD. Do not use oil labeled as only SF or only CD, as they could 
cause engine damage. The oil should be of the proper viscosity (thickness) as identified on page 29. 


® Sustained high speed driving at GVWR during hot weather (over 90°F/32°C). 
@ Operation in severe dust conditions. 

@ Trailer towing for long distances (over 1,000 miles/1 600 km). 

@ Frequent or extended idling (over 10 minutes per hour of normal driving). 


cS) 


More often if operated in severe service or dust conditions. An instrument panel warnin 


light will glow during normal engine operation when filter replacement is required. On 


vehicles equipped with E4OD transmission, ensure that the Throttle Position Sensor (TP/FIPL) connector is properly seated and that the sensor, connector, or wiring have not been 


damaged during fuel filter service. 


key is in the START position. 
Every 12 months or at mileage. 


@eS © 


More frequent intervals may be required dependent on fuel quality and vehicle usage. An instrument panel warning light will glow when servicing is required, or when the ignition 


For severe service only change fluid every 30,000 miles. The definition of severe service for automatic transmission is as follows: 


The automatic transmission fluid should be changed every 30,000 miles (48 000 km) if your vehicle(s) operate under any of the following conditions: 


— Sustained high speed driving during hot weather (+ 90°F, + 32°C). 
— Towing a trailer for long distances. 

— Accumulating 5,000 miles (8 000 km) or more per month. 

— Continuous running service. 


© Inspect belt and check tension every 5000 miles on ambulance units. 


@®HD Manual 5-speed (S5-42) Transmission Fluid — Change each 30,000 miles (48,000 km) — if driving habits frequently include one or more of the following conditions: 
— Operating during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in hilly terrain. 


— Operating at maximum loads. 
Towing a trailer or slide in camper. 
Operating a transmission mounted PTO. 


@ For F-Super Duty F-250 HD/F-350 with Ford Design rear axles, refer to the unique driving conditions noted in maintenance Schedule G which creates the need for a 30,000 mile | 
lube change interval; note also the extreme service conditions in Schedule G which create the need for a 3,000 mile/3 month lube change interval or the alternative use of synthetic 


75W-140 rear axle lube meeting material specification WSL-M2C192A. 


@ Automatic C-6 Transmission: Vacuum Regulator Valve must be adjusted to specifications. Any setting outside the specified range may lead to transmission matfunction. Automatic 
E40OD transmission: Throttle Position Sensor (TP/FIPL) must be checked and adjusted to specifications every 50,000 miles. Any setting outside the specified range may lead to 


transmission malfunction. 


Owner Maintenance Checks 


Listed below are vehicle maintenance checks and 
inspections that should be performed by the owner or 
qualified service technician at the indicated intervals. 


The Owner Guide contains supporting specifications 
and service information. 


CA15266-C 


Any adverse conditions should be brought to the 
attention of the dealer or qualified service technician 
as soon as possible. 


These owner maintenance checks are generally not 


covered by warranties and the owner may be charged 
for labor, parts and lubricants used. 
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MAINTENANCE (Continued) 


When Stopping for Fuel 


@ Check the engine oil level. 

@ Check the windshield washer fluid level. 

@ Look for low or under-inflated tires. 

@ Check coolant fill in recovery reservoir. 

While Operating the Vehicle 

@ Note any changes in the sound of the exhaust or 
any smell of exhaust fumes in the vehicle. 


@® Check for vibrations in the steering wheel. Notice 
any increased steering effort or looseness in the 
steering wheel, or change in its straight ahead 
position. 


@ Notice if the vehicle constantly turns slightly or 
‘pulls’ to one side when traveling on smooth, level 
road. 


@ When stopping, listen and check for strange 
sounds, pulling to one side, increased brake pedal 
travel or ‘“‘hard to push’ brake pedal. 


@ If any slipping or changes in the operation of the 
transmission occurs, check the transmission 
occurs, check the transmission fluid level. 


@ Check automatic transmission PARK function. 
@ Check parking brake. 


@ Verify proper ‘‘Brake’’ and ‘‘Rear AntiLock’’ bulb 
check response when starting vehicle. 


At Least Monthly 


@ Check and adjust tire pressure (cold). 


@ Check coolant level in the coolant recovery 
reservoir. 


@ Check operation of lights, horn, turn signals, 
windshield wipers and washers, and hazard 
warning flasher. 


® Check for fluid leaks by inspecting the surface 
beneath the vehicle for oil, coolant, or other fluid 
drips. Clean water from the air conditioning system 
is normal. 


At Least Twice a Year — Spring and Fall 


@ Check power steering reservoir fluid level. 


@® Check radiator, heat and air-conditioning hoses for 
leaks or damage. 


Check fluid level in clutch master cylinder. 
Clean body and door drain holes. 

Flush complete underside of vehicle. 
Inspect underbody components for damage. 
Check exhaust system for leaks or damage. 


NOTE: It is normal for a certain amount of moisture 
and staining to be present around the muffler 
seams. The presence of soot, light surface rust or 
moisture does not indicate a faulty muffler. 


Check parking brake system. 


@ Check headlamp alignment. 


@ Check seat and shoulder belt webbing, buckles and 
release mechanisms. 


@ Inspect seat back latches for proper operation. 
@ Check air pressure in spare tire. 
At Least Once a Year 


@ Lubricate door hinges and checks and hood hinges. 


Lubricate door, hood and tailgate locks, and 
latches, including swing-away spare tire carrier 
latch and striker. 


Lubricate door rubber weatherstrips. 


Inspect and lubricate automatic transmission 
linkage /cable. 


Clean battery and terminals, check electrolyte level 
on low maintenance (auxiliary and replacement) 


batteries. 


Check manual transmission, 4x4 transfer case, and 
front drive axle. Rear axle fluid levels on Ford 
design rear axles should not be checked unless a 
leak is suspected or a repair is required. 


@ Check parking brake fluid level (F-Super Duty). 
Tire Rotation 


Tire rotation is recommended by all tire and vehicle 
manufacturers to improve wear life and to avoid 
abnormal wear. 


@ Rotate tires the first time between 5,000 and 7,500 
miles (8,000- 12,000 km) or earlier if there is any 
sign of uneven treadwear. The first rotation is most 
important. 


@ Subsequent tire rotations should be performed at 
15,000 miles (24,000 km) maintenance intervals. 


Lubrication 


Important lubrication points for typical chassis and 
engines are shown in the following illustrations. 
Vehicles with optional equipment may have slightly 
different or additional lubrication points. When special 
equipment or accessories are installed on the truck, 
consult the manufacturer’s literature for lubrication 
procedures. A table of recommended lubricants is 
included at the end of this section. 


WARNING: THE AMERICAN PETROLEUM 
INSTITUTE (API) HAS ANNOUNCED THAT 
CONTINUOUS CONTACT WITH USED MOTOR OIL 
HAS CAUSED SKIN CANCER IN LABORATORY 
MICE. THE EFFECTS OF USED MOTOR OIL ON 
HUMANS HAS NOT BEEN ESTABLISHED. IT IS 
RECOMMENDED, HOWEVER, THAT AS A 
PRECAUTIONARY MEASURE, HUMANS PROTECT 
THEIR SKIN BY WASHING WITH SOAP AND 
WATER AFTER COMING IN CONTACT WITH USED 
MOTOR OIL. 


1993 Econoline/F- 150, F-250, F-350/ Bronco /F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


00-03-12 Maintenance and Lubrication 


MAINTENANCE (Continued) 


Lubrication Points, F- 150-250-350 4x4 and Bronco Chassis 


LUBRICATE WITH MULTI-PURPOSE GREASE 
D7AZ-19584-AA (ESR-MIC59-A) OR PREMIUM 
LONG-LIFE GREASE XG-1-C OR -K 
(ESA-M1C75-B) OR EQUIVALENT 


CHECK FRONT AXLE 
LUBRICANT LEVEL 


BALL STUD — LUBRICATE WITH 
MULTI-PURPOSE GREASE 


D7AZ-19584-AA OR MANUAL 
PREMIUM LONG-LIFE GREASE TRANSMISSION 
XG-1-C (ESA-MIC75-B) FILL PLUG 


OR EQUIVALENT CHECK LEVEL 


(ON DRIVER’S SIDE) 
(ON PASSENGER 
SIDE FOR 4-SPEED) 


CHECK FLUID LEVEL 
TRANSFER CASE 
*DRAIN AND REFILL 
TRANSFER CASE 


THROTTLE VALVE (TV) 


CABLE LINKAGE 5.0L REAR AXLE 
MFI AOD TRANSMISSION ONLY FILL PLUG 
KICKDOWN CABLE LINKAGE 
4.9L MFI AND 7.5L MFI 
C-6 TRANSMISSION ONLY 
TI 


TRANSMISSION 
DIPSTICK 
(AUTOMATIC) 


Cc? 
ca) = > 
SSE 
<A a AN 
NE la RS 


00-03-12 


PITMAN ARM 
CONNECTION 
GREASE FITTING 


STEERING LINKAGE 
GREASE FITTINGS 
(4 PLACES) iF SO EQUIPPED 


GREASE 
FITTING | 
, 
( ) 
BO N * REPACK FRONT WHEEL 
— SSS BEARING AND LOCKING 
4 4 ee, Na on ee ml HUBS (BOTH SIDES) 
HARE daae HGS. LUBRICATE DISC BRAKE 
©; it are DAC CALIPER SLIDE RAILS AND 
he Dar, eat J KNUCKLE INNER PAD SLOT 
| 


LUBRICATE FRONT SPINDLE 
NEEDLE BEARINGS 


LUBRICATE UNIVERSAL JOINT 
FITTINGS AND 

SPLINE FITTING (SLIP YOKE) 
(IF SO EQUIPPED) 


LUBE CLUTCH 
RELEASE LEVER 


LUBRICATE 

SLIP YOKE SPLINE 
FITTING IF SO 
EQUIPPED 


*LUBRICATE —— ES WAS 
TRANSFER CASE 7S AS) “ WS KS POINTS 
SHIFT LEVER PIVOT —— 1 4K ae So 
BOLT AND CONTROL RX 
EA 


ROD CONNECTING PINS 


Y1031-Z 


1993 Econoline /F- 150, F-250, F-350/ Bronco /F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-13 Maintenance and Lubrication 00-03-13 


MAINTENANCE (Continued) 


Lubrication Points, E- 150-250-350 Typical Chassis 


PITMAN ARM 
CONNECTION 
DISC BRAKE 2 
pea GREASE FITTING 
SLIDE RAILS STEERING LINKAGE 
AND KNUCKLE ——_—_——— GREASE FITTINGS (4 PLACES) 
INNER PAD SLOTS + IF SO EQUIPPED 
4 FRONT WHEEL 
x 7 \\ BEARINGS 
LUBRICATE WITH MULTI-PURPOSE GREASE ff GEARSHIFT 


D7AZ-19584-AA (ESR-M1C59-A) or PREMIUM 
LONG-LIFE GREASE XG-1-C OR -K 
(ESA-M1C75-B) OR EQUIVALENT 


CONTROL LEVERS 


| 


(KZA 


MULTI-PURPOSE GREASE 
D7AZ-19584-AA OR PREMIUM 
LONG LIFE GREASE 
XG-1-C OR -K (ESA-M1C75-B) 
LUBRICATE OR EQUIVALENT 
GREASE SLIP 
YOKE SPLINE 
FITTING 


REAR AXLE 
FILL PLUG — 
E-150 

(FORD AXLE) 


| BALL STUD — LUBRICATE WITH 


| 
| 


fo} 


THROTTLE VALVE (TV) CABLE 
LINKAGE 5.0L MFI ENGINE 
AOD TRANSMISSION ONLY 
.KICKDOWN CABLE LINKAGE, 4.9L, 
MFI C-6 TRANSMISSION 


2) Sa aR 
> 


TRANSMISSION 


DIPSTICK REAR AXLE 

AUTOMATIC 

we FILL PLUG 
E-250-350 
(DANA AXLE) 


¥1167-W 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


00-03-14 Maintenance and Lubrication 00-03-14 


MAINTENANCE (Continued) 


Lubrication Points, F-150-250-350 4x2 and F-Super Duty Chassis 


GREASE 
GREASE FITTINGS 


FITTING 


IM. SPINDLE 
aS GREASE 


SOLID I-BEAM FRONT AXLE F-SUPER DUTY FITTINGS 


NOTE: USE PREMIUM LONG-LIFE GREASE 
XG-1-C OR -K (ESA-MIC75-B) OR EQUIVALENT 


NOTE: USE PREMIUM LONG-LIFE 
GREASE XG-1-C OR -K 
(ESA-MIC75-B) OR EQUIVALENT 


TRANSMISSION IN FITTING ONLY 
DIPSTICK 


(AUTOMATIC) 


GREASE FITTING TE ROD LoL Ace Shen 


FITTING 


CAST TWIN I-BEAM FRONT AXLE F-150-250-F-350 (4x2) 
NOTE: USE MULTI-PURPOSE PREMIUM LONG-LIFE 
GREASE XG-1-C OR -K (ESA-MIC75-B) 

OR EQUIVALENT 


KING PIN (TWO GREASE 
FITTINGS ON EACH) 
F-SUPER DUTY AND 
F-350 (4x4) ONLY TIE ROD— GREASE FITTING ON EACH SIDE 
| sd (eORWARD OF AXLE ON 4 WHEEL DRIVE) 


REPACK FRONT 
WHEEL BEARINGS 
LUBRICATE DISC 
BRAKE CALIPER 
SLIDE RAILS AND 
KNUCKLE INNER 


PAD SLOTS 
LUBRICATE WITH MULTI-PURPOSE GREASE SAIVERSLI 
D7AZ-19584-AA (ESR-M1C59-A) OR PREMIUM SAL 


JOINT FITTINGS 


LONG-LIFE GREASE XG-1-C OR -K (ESA-M1C75-B) MANUAL (IF SO EQUIPPED) 


OR EQUIVALENT TRANSMISSION 


a 
FILL PLUG 
CHECK LEVEL 
(ON DRIVER’S SIDE 


a 
2 | 
tgs 


LA 


LUBRICATE 
UNIVERSAL JOINT SPLINE 


FOR 5 SPEEDS) FITTING (SLIP YOKE) 


(ON PASSENGER SIDE FOR 


4 SPEED) 
BALL STUD 


LUBRICATE WITH MULTI-PURPOSE 
GREASE D7AZ-19584-AA OR PREMIUM REAR AXLE 
LONG-LIFE GREASE XG-1-C OR -K FILL PLUG 
(ESA-MIC75-B) OR EQUIVALENT €-150-350 


(FORD 
AXLE) 


UNIVERSAL JOINT FITTING 
(IF SO EQUIPPED) 


PARKING BRAKE 
FILL PLUG 
CHECK LEVEL 


TRANSMISSION T-V 


LEVER PART OF TRANSMISSION 
REFERENCE 
THROTTLE VALVE (TV) CABLE LINKAGE 
5.0L MFI ENGINE AOD TRANSMISSION ONLY 
KICKDOWN CABLE LINKAGE, 4.9L MFI, : NL 
5.8L MFI, 7.5L MFI REAR AXLE FILL PLUG - ESURER DUNN OMEN 
F-SUPER DUTY 
(DANA AXLE) 


Y1026-R 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-15 Maintenance and Lubrication 00-03-15 


MAINTENANCE (Continued) 


Lubrication Points, F-Super Duty Commercial and Motorhome Chassis 


DRAG LINK 
2 FITTINGS 


REPACK FRONT 
WHEEL BEARINGS 
LUBRICATE DISC BRAKE 
CALIPER SLIDE RAILS 
AND KNUCKLE INNER 
. PAD SLOTS 


>. SPINDLE BOLT 
LUBRICATE 


— es 2 EACH SIDE 
CLUTCH RELEASE 


LEVER a TIE ROD, 


ar, 1 FITTING ON 
MANUAL TRANSMISSION 1 @ | 


EACH SIDE 
FILL PLUG ast 
CHECK LEVEL 
(ON DRIVER’S SIDE) 


SPINDLE PIN (TWO GREASE 
FITTINGS ON EACH SIDE) 


(es 


PARKING BRAKE 
FILL PLUG 
CHECK LEVEL 


LUBRICATE 
UNIVERSAL JOINT 

FITTING 

(3 PLACES OR MORE 
DEPENDING ON WHEELBASE) 


LUBRICATE 
UNIVERSAL JOINT SPLINE 
FITTING (SLIP YOKE) 


NOTE: USE PREMIUM LONG LIFE GREASE REAR AXLE FILL PLUG 
XG-1-C OR -K OR EQUIVALENT F-SUPER DUTY 
(DANA MODEL 80 AXLE) 


Y¥4153-F 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-16 Maintenance and Lubrication 


00-03-16 
MAINTENANCE (Continued) 
Service Points, 4.9L Engine, Econoline 
RADIATOR COOLANT LEVEL 
S REFER TO THE 
< APPROPRIATE SHOP feria 
POWER S MANUAL FOR CHECKING, 10° TO 35°C ° 
DISTRIBUTION ®@ DRAIN AND FILL PROCEDURE ; z 
S (50° TO 95°F) 
BOX $ 
BATTERY 
BXT-64A WINDSHIELD 
WASHER 
piu cchdeiee Ci RESERVOIR er EE 
RESERVOIR 
Te | 
(0 
a T HoTy 
BRAKE MASTER rf Goedel 
OPERATING TEMP. 
CYLINDER-CHECK ; 66° TO 77°C 
FLUID LEVEL 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 

HOT OF FULL COLD 
RANGE, DEPENDING ON 
FLUID TEMPERATURE 


(150° TO 170°F) 


AUTOMATIC TRANSMISSION 
AIR FILTER FLUID LEVEL DIPSTICK 
FA-1046 CHECK WITH ENGINE 
REPLACE ELEMENT RUNNING AND TRANSMISSION 
AT RECOMMENDED IN PARK 


INTERVAL 
DISTRIBUTOR PCV VALVE 
REPLACE AT 
RECOMMENDED 
ENGINE OIL 
KEEP THE OIL IN THIS RANGE FILLER CAP INTERVAL 
OIL FILTER 
FL-1A 
REPLACE AT 
OIL LEVEL MAY BE IN THIS RECOMMENDED 
RANGE AFTER AN OIL CHANGE INTERVAL 


COAT GASKET 
WITH ENGINE OIL 


Y2734-G 


4993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-17 


Maintenance and Lubrication 


00-03-17 


MAINTENANCE (Continued) 


Service Points, 5.0L and 5.8L Engine, Econoline 


> —er(\ RADIATOR COOLANT LEVEL 
By. es SS REFER TO THE 
POWER = @ SO ee APPROPRIATE SHOP 
DISTRIBUTION @& <=="Eer MANUAL FOR CHECKING, 
ENGINE BOX =| ae DRAIN AND FILL PROCEDURE 
COOLANT N = AIR FILTER 
RESERVOIR BATTERY N WINDSHIELD FA-1046 
NY WASHER REPLACE ELEMENT 
POWER STEERING PUMP as RESERVOIR AT RECOMMENDED 
DIPSTICK FLUID SHOULD INTERVAL 
BE IN THE FULL 
HOT OR FULL COLD 
RANGE, DEPENDING ON : S eeOk 
FLUID TEMPERATURE 
ee: a FLLER CAP go SAO ASME 
> ; on 
BRAKE MASTER S = ae DISTRIBUTOR 10° TO 35°C (50° TO 95°F) 
CYLINDER — CHECK we Y +. 
FLUID LEVEL (¢- Cj 
| 
OIL FILTER | 
FL-1A CS 
REPLACE AT 
RECOMMENDED O ENGINE \ ea | 
INTERVAL DIPSTICK 
| AUTOMATIC TRANSMISSION Cia 
FLUID LEVEL DIPSTICK FLUID LEVEL AT 
CHECK WITH ENGINE RUNNING OPERATING 
AND TRANSMISSION IN PARK TEMPERATURE 
66° TO 77°C 
KEEP THE OIL IN THIS RANGE (150° TO 170°F) 
m-° PCV VALVE 
(Ss ASSEMBLY 
& EV-98-C 
OIL LEVEL MAY BE IN THIS REPLACE AT 
COAT GASKET 
WITH ENGINE OIL RANGE AFTER AN OIL CHANGE BEEN eEe 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Au 
DAVE GR 


Y¥2735-H 


1992 
AHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-18 Maintenance and Lubrication 00-03-18 


MAINTENANCE (Continued) 


Service Points, 7.3L Diesel Engine, Econoline 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 

HOT OR FULL COLD 
RANGE, DEPENDING ON 
FLUID TEMPERATURE 


WINDSHIELD 
WASHER 
RESERVOIR 


KEEP THE OIL IN THIS RANGE 


RADIATOR COOLANT LEVEL 
REFER TO THE 
APPROPRIATE SHOP 
MANUAL FOR CHECKING, 


BATTERY DRAIN AND FILL PROCEDURE 


BH-27A (2) 


BATTERY OIL LEVEL MAY BE IN THIS 
RANGE AFTER AN OIL CHANGE 


AUTOMATIC TRANSMISSION 


COOLANT FLUID LEVEL DIPSTICK 
RESERVOIR ENGINE OIL CHECK WITH ENGINE 
BOTTLE FILLER CAP RUNNING AND TRANSMISSION 
IN PARK 
BRAKE MASTER & FUEL FILTER/WATER SEPARATOR 
CYLINDER-CHECK FD-829 
FLUID LEVEL REPLACE AT 
RECOMMENDED FLUID LEVEL AT 
INTERVAL ROOM TEMPERATURE 
LEVEL DIPSTICK ) (Korncf) 
AIR FILTER | 
FA-1015 
REPLACE ELEMENT ry 
AT RECOMMENDED | 
INTERVAL i 
| 
OIL FILTER / a 
Se ae FLUID LEVEL AT 
RECOMMENDED OPERATING TEMPERATURE 
COAT GASKET WITH INTERVAL 66 TO 77-C 
ENGINE OIL (150 TO 170 F) 


Y2736-H 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-19 


Maintenance and Lubrication 


00-03-19 


MAINTENANCE (Continued) 


Service Points, 7.5L Engine, Econoline 


RADIATOR COOLANT LEVEL 
REFER TO THE 
APPROPRIATE SHOP 
MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE 


WINDSHIELD BATTERY 


POWER 
WASHER 
RESERVOIR oa 
ENGINE OIL 
POWER STEERING PUMP ENGINE FILLER CAP 
DIPSTICK FLUID SHOULD COOLANT 
BE IN THE FULL RESERVOIR » S 
HOT OR FULL COLD a Ces 7 xf 
RANGE, DEPENDING ON Y — <a 
FLUID TEMPERATURE HA / Ee — 
BRAKE MASTER we = eas 
CYLINDER CHECK al, Oner Z 
OIL FILTER FLUID LEVEL “3 I] 10 GO 
FL-1HP « a 
REPLACE AT ENGINE ld ny) 
RECOMMENDED ® Motorcraft OIL LEVEL Le mee 
INTERVAL DIPSTICK 7 Gi 
COAT GASKET —— *y 
WITH 
ENGINE OIL 


KEEP THE OIL IN THIS RANGE 


OIL LEVEL MAY BE IN THIS 
RANGE AFTER AN OIL CHANGE 


FLUID LEVEL AT 
ROOM TEMPERATURE 
AIR FILTER ° ° 0 0 
FA-1046 10° TO 35°C (50° TO 95°F) 
REPLACE ELEMENT 


AT RECOMMENDED | 


INTERVAL 


|| 


FLUID LEVEL AT 
OPERATING 
TEMPERATURE 
66° TO 77°C 
(150° TO 170°F) 


DISTRIBUTOR 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 

CHECK WITH ENGINE 
RUNNING AND TRANSMISSION 


IN PARK 
rem PCV VALVE 
SAA EVv-154 
<A REPLACE AT 
PJ RECOMMENDED 
INTERVALS 


Y¥4370-D 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain GBAA 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-20 


Maintenance and Lubrication 


00-03-20 


MAINTENANCE (Continued) 


Service Points, 4.9L Engine, F-Series 


WINDSHIELD 
AESERVOIR RADIATOR 
OVERFLOW 
BOTTLE 
AIR CLEANER 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL HOT 

OR FULL COLD RANGE, 
DEPENDING ON FLUID 


TEMPERATURE 
OIL FILTER 
FL-1A ENGINE OIL 
REPLACE AT FILLER CAP 
RECOMMENDED 
INTERVAL DISTRIBUTOR 


BRAKE MASTER 
CYLINDER-CHECK 
FLUID LEVEL 


COAT GASKET 
WITH ENGINE 
OIL 


HYDRAULIC CLUTCH 
FLUID RESERVOIR 
CHECK FLUID LEVEL WITH 
DIAPHRAGM REMOVED 


ENGINE OIL 


D 
LEVEL DIPSTICK AIR FILTER 


PCV VALVE 
REPLACE AT 
RECOMMENDED 
INTERVAL 


RADIATOR COOLANT LEVEL 
REFER TO THE 

APPROPRIATE SHOP 
MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE 


BATTERY 
BXT-65-650 


AIR FILTER 

FA-1046 

REPLACE ELEMENT 
AT RECOMMENDED 
INTERVAL 


KEEP THE OIL IN THIS RANGE 


OIL LEVEL MAY BE IN THIS 
RANGE AFTER AN OIL CHANGE 
AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE 
RUNNING AND 
TRANSMISSION IN PARK 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°C (150° TO 170°F) 


FLUID LEVEL AT ROOM 
9) TEMPERATURE 21° TO 35°C 
(70° TO 95°F) 


DO NOT 
DRIVE MARK 


Y2737-H 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-21 Maintenance and Lubrication 00-03-21 


MAINTENANCE (Continued) 


Service Points, 5.0L and 5.8L Engine, F-Series and Bronco (5.8 Lightning, Similar) 


RADIATOR COOLANT LEVEL 
REFER TO THE MAINTENANCE 
SECTION IN THE APPROPRIATE 


EER SHOP MANUAL FOR CHECKING, 
RESERVOIR DRAIN AND FILL PROCEDURE 


AND ENGINE COOLANT 


Pane RECOVERY RESERVOIR DISTRIBUTOR 
REPLACE ELEMENT pipe ea eset ENGINE OIL BATTERY 
AT RECOMMENDED : FILLER CAP BXT-65-650 


INTERVAL 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66 TO 77 C (150 TO 170 F) 


ele FLUID LEVEL AT ROOM 
TEMPERATURE 21 TO 35C 
Ly, (70° TO 95 F) 

DO NOT 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 
HOT OR FULL COLD 
RANGE, DEPENDING ON 


FLUID TEMPERATURE ENGINE OIL 


LEVEL DIPSTICK AUTOMATIC TRANSMISSION 


DRIVE MARK EL UID LEVEL DIPSTICK 
CHECK WITH ENGINE 
RUNNING AND 
BRAKE MASTER TRANSMISSION IN PARK 
CYLINDER-CHECK 
FLUID LEVEL PCV VALVE 
EV-98-C 
REPLACE AT 
RECOMMENDED 
INTERVAL 
KEEP THE OIL IN THIS RANGE ree 
HYDRAULIC FL-1A 
CLUTCH FLUID REPLACE AT 

RESERVOIR- RECOMMENDED 

CHECK FLUID INTERVAL 

LEVEL WITH 

SX DIAPHRAGM REMOVED COAT GASKET WITH 
ENGINE OIL 
OIL LEVEL MAY BE IN THIS 
RANGE AFTER AN OIL CHANGE Y4371-D 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-22 Maintenance and Lubrication 


00-03-22 


MAINTENANCE (Continued) 


Service Points, 7.5L Engine, F-Series 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL HOT 
OR FULL COLD RANGE, 
DEPENDING ON FLUID 
TEMPERATURE 


WINDSHIELD WASHER 
RESERVOIR AND 
ENGINE COOLANT 
RECOVERY RESERVOIR 


AIR FILTER 

| FA-1046 REPLACE 
ELEMENT AT 
RECOMMENDED 
INTERVAL 


ENGINE 
OIL FILLER 
CAP 


ENGINE OIL 
LEVEL DIPSTICK 


BRAKE MASTER —— 2 
) A\ 
CYLINDER-CHECK aa | ‘4 
FLUID LEVEL = 
KEEP THE OIL IN THIS RANGE 


OOOO 
ROOK KR S FULL 
OOS ONS 
W 


ADD 1 QUART 
gid) Yg, HYDRAULIC 
TB “ CLUTCH FLUID OIL FILTER 
j ~. RESERVOIR FL-1HP 
OIL LEVEL MAY BE IN THIS CHECK FLUID REPLACE AT 
RANGE AFTER AN OIL CHANGE LEVEL WITH RECOMMENDED 


DIAPHRAGM REMOVED INTERVAL 


COAT GASKET 
WITH ENGINE OIL 


ENGINE COOLANT 
RECOVERY RADIATOR COOLANT LEVEL 


RESERVOIR 


REFER TO THE APPROPRIATE SHOP 
MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE 


BATTERY 
BXT-65-650 


DISTRIBUTOR 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°C (150° TO 170°} 
FLUID LEVEL AT ROOM 
TEMPERATURE 21° TO 35°C 
(70° TO 95°) 


DO NOT 
DRIVE MARK 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 

CHECK WITH ENGINE 
RUNNING AND TRANSMISSION 
IN PARK 


PCV VALVE 
EV-154 

REPLACE AT 
RECOMMENDED 
INTERVAL 


Y4372-D 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


00-03-23 Maintenance and Lubrication 00-03-23 


MAINTENANCE (Continued) 


Service Points, 7.3L Diesel Engine, F-Series 


KEEP THE OIL IN THIS RANGE 


aS — FULL 
OIL LEVEL MAY BE IN THIS 
RANGE AFTER AN OIL CHANGE 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE 

RUNNING AND 
TRANSMISSION IN PARK 


POWER STEERING PUMP BATTERY 
DIPSTICK FLUID SHOULD 8XT-65-850 (2) 
BE N THE FULL HOT OR BATTERY 
FULL COLD RANGE, DEPENDING 
ON FLUID TEMPERATURE 


ADD 1 QUART 


RADIATOR COOLANT LEVEL 
REFER TO THE APPROPRIATE 
SHOP MANUAL FOR 
CHECKING, DRAIN AND 
FILL PROCEDURE 


OIL FILTER ENGINE OIL 
FL-784 FILLER CAP 
REPLACE AT 
RECOMMENDED ENGINE FUEL FILTER/ 
INTERVAL COOLANT WATER SEPARATOR 
RECOVERY FD-829 
RESERVOIR REPLACE AT 
RECOMMENDED 
INTERVAL 
WINDSHIELD ENGINE OIL 
WASHER | LEVEL DIPSTICK 
RESERVOIR 
mn FLUID LEVEL AT 
=i OPERATING TEMPERATURE 
COAT GASKET WITH SRE ieee at ie FER sents 66° TO 77°C (150° TO 170°F) 
: a o FLUID LEVEL AT ROOM 
ENGINE Olt FLUID LEVEL FA-1057 TEMPERATURE 10° TO 35°C 
REPLACE ELEMENT N (50° TO 95°F) 
AT RECOMMENDED 
CLUTCH FLUID Na7 ‘a INTERVAL 
RESERVOIR-CHECK ” AB Wi BO NOT 

DIAPHRAGM REMOVED S ¥2740-J 


= (i oied ~~ eee oe 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


00-03-24 Maintenance and Lubrication 00-03-24 


SPECIFICATIONS 


Refer to the following charts for lubricant 
specifications. 


LUBRICANT SPECIFICATIONS — E-150-250-350, F-150-250-350, F-SUPER DUTY AND BRONCO 


Po tem ssid Ford Part Name Ford Part Number Ford Specification 


Windshield Washer Reservoir Ultra-Clear C9AZ-19550-AA or BA ESR-M17P5-A 
Windshield Washer Solvent 


Multi-Purpose Grease D7AZ-19584-AA ESR-M1C159-A 


Body Hinges, Latches, Door Striker Plates and Rotor, 
Seat Tracks, Door Tracks and Checks, Hood Latch and 
Auxiliary Latch, Spare Tire Carrier Latch 


Lock Cylinders, Outside Spare Tire Lock Lock Lubricant D8AZ-19587-AA 


Premium Long-Life Grease 


ESB-M2C20-A 


Front Axle Spindle Pins, Front and Rear Spring Shackle ESA-M1C75-B 
Pins, Steering Column U-Joints, Clutch Linkage Fittings, 
Universal Joints, Joints with Zerk Fittings, and Slip Yoke 
Pivots, Parking Brake Linkage Pivots and Clevises, 


Transmission Control Linkage Pivots 


XG-1-C 


Front Wheel Bearings and Rear Wheel Bearings Brake and Premium Long-Life Grease XG-1-C ESA-M1C75-B 

Clutch Pedal Shaft 

4x4 Front Drive Axle, U-Joints, Wheel Bearings and Spindle | High Temperature 4x4 Front Axle E8TZ-19590-A ESA-M1C198-A 

Needle Bearings and Wheel Bearing Grease 

Power Steering Reservoir Premium Power Steering Fluid E6AZ-19582-AA ESW-M2C33-F 

Clutch Release Lever at Pivots Premium Long-Life Grease XG-1-C ESA-M1C75-B 

Engine Oil — All Gasoline Engines Motorcraft Motor Oil XO0-5W30-QSP ESE-M2C153-E 

5W30 and X0-10W30-QSP and API SG/CC, 

10W30 Super Premium SG/CD or SG/CC 


Engine Oil — Diesel(2) Motorcraft Motor Oil XO-15W40-QSD API SG/CE or 
(Consult respective engine owners guide for 15W40 Super Duty XO-30-QSD SG/CD and 
recommendations) SAE-30 Super Duty ESE-M2C153-E 


Engine Oil Filter — Diesel (7.3L) Oil Filter E3TZ-6731-A (FL-784) 


Engine Oil Filter — Gasoline, 4.9, 5.0, 5.8L Motorcraft Long-Life D9AZ-6731-A (FL-1A) ES-E1ZE-6714-AA 
Engine Oil Filter — Gasoline, 7.5L Oil Filter 7.5L — E7TZ-6731-A 
(FL-1HP) 

C6, E40D and AOD Automatic Transmission Motorcraft MERCON® XT-2-QDX or DDX MERCON® 

Multi-Purpose Automatic E4AZ-19582-B ESP-M2C166-H 

Transmission Fluid 

Accelerator Control Kickdown (Automatic 6 Cy!.) Premium Long-Life Grease XG-1-C ESA-M1C75-B 
Speedometer, Parking Brake Cable Speedometer Cable Lubricant E6TZ-19581-A ESF-M1C60-A 
Steering Linkage — Lubricate only where equipped with Premium Long-Life Grease XG-1-C ESA-M1C75-B 
grease fittings 
Accelerator Linkage — Ball Socket Premium Long-Life Grease XG-1-C ESA-M1C75-B 


Ford Axles (Conventional and Limited-Slip)(3 5) Premium Rear Axle Lubricant XY-90-QL 


Transfer Case — Four-Wheel Drive Motorcraft MERCON® XT-2-QDX or DDX 
Multi-Purpose Automatic E4AZ-19582-B 
Transmission Fluid 


Premium Long-Life Grease 


ESP-M2C154-A 


MERCON® 
ESP-M2C166-H 


Transfer Case Shift Lever Pivot Bolt and Control Rod XG-1-C ESA-MIC75-B 


Connecting Pins 
Rear Dana Axles and Dana Limited Slip Rear Axles(1) Premium Rear Axle Lubricant C6AZ-19580-E ESW-M2C105-A 


Front Dana Axles 44 and 55 4x4 Gear Oil F1TZ-19580-A WSL-M2C191-A 
Service Fill for Severe Use Dana Econoline and F-Super Duty 75W-140 F1TZ-19580-B WSL-M2C192-A 
Rear Axles Synthetic Rear Axle Lube 


4-Speed Manual Transmission — Warner T18 (4) MERCON® XT-2-QDX 


Release Bearing for Clutches with Concentric Slave Cylinders Premium Long-Life Grease XG-1-C ESA-M1C75-B 


Release Bearing for Conventional Systems Premium Long-Life Grease XG-1-C ESA-M1C75-B 


5-Speed Manual Overdrive Transmission — Mazda Motorcraft MERCON® XT-2-QDX or DDX MERCON® 
Multi-Purpose Automatic E4AZ-19582-B ESP-M2C166-H 
Transmission Fluid 


Add 4 oz. of Friction Modifier C8BAZ-19B546-A (EST-M2C118-A or equivalent) to refill Dana limited slip axles. 

For arctic winter operation below — 25°C (— 10°F) but not above —7°C (20°F), use engine oil SAE 5W-30 SG/CD or SG/CE. 

For Ford design rear axles: Add 4 02. of Friction Modifier C8AZ-19B546-A (EST-M2C118-A) for complete refill of 8.8 inch ring gear limited slip rear axles. For 
F-250, F-350 with 10.25 inch ring gear limited slip rear axles add 8 oz. of Friction Modifier CBAZ-19B546-A (EST-M2C118-A). 

Requires 6.5 pints. 

Synthetic High Performance Rear Axle Lubricant F1TZ-19580-B (WSL-M2C192-A) may be substituted but only after axle assembly is completely sg on r 


MERCON® 


CO) CLO 
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Maintenance and Lubrication 00-03-25 


SPECIFICATIONS (Continued) 


LUBRICANT SPECIFICATIONS — E-150-250-350, F-150-250-350, F-SUPER DUTY AND BRONCO (Cont’d.) 


Pad Slots 


F-Super Duty Parking Brake 


Hydraulic Brake Master Cylinder — 
Hydraulic Clutch Master Cylinder(2) 


Brake and Clutch Pedal Pivots and Clevises 


Manual Locking Hubs On 4x4 


Driveshaft, Universal Joints and Slip Yoke 
Exhaust Contro! Valve 


Engine Coolant 
Door Weatherstrips 


Driveshaft, Slip Yoke, Double Cardan 
Joint Center Ball 


Automatic Locking Hubs — 4x4 


5-Speed Manual Overdrive Transmission ZF(S5-42)(1) 


Automatic Transmission Shift Linkage (F-Super Duty) 


Transmission Throttle Valve (TV) Lever — AOD Only 
Transmission Kickdown Lever C6 (MFI Engines) 


Disc Brake, Caliper Slide Rails and Knuckle Inner and Outer Disc Brake Caliper 
Slide Grease 


Driveshaft, Slip Yoke and Spring Stud Shackles Except Stripped Premium Long-Life XG-1-C ESA-M1C75-B 
Chassis and Motorhome Chassis Grease 


F-Super Duty Stripped Chassis and Motorhome Chassis 


Ford Part Ford Part Ford 
Name Number Specification 


Motorcraft MERCON® XT-2-QDX or DDX MERCON® 
Multi-Purpose Automatic E4AZ-19582-B ESP-M2C166-H 
Transmission Fluid 


Multi-Purpose Grease D7AZ-19584-AA ESR-M1C159-A 


Premium Long-Life Grease XG-1-C ESA-M1C75-B 
D7AZ-19590-A ESA-M1C172-A 


MERCON® 


Motorcraft MERCON® 
Multi-Purpose Automatic ESP-M2C166-H 
Transmission Fluid 


Heavy-Duty Brake Fluid ESA-M6C25-A 
Engine Oil SAE-10W ESE-M2C153-E 
API-SG 


Steering Gear Grease C3AZ-19578-A ESW-M1C87-A 


XT-2-QDX or DDX 
E4AZ-19582-B 


C6AZ-19542-AA or BA 


High Temperature Grease ESL-M1C0173-A 
NLGI, No. 2 

Rust Penetrant D7AZ-19A501-AA ESR-M99C56-A 
and Inhibitor 


Premium Cooling System Fluid E2FZ-19549-AA ESE-M97B44-A 
Silicone Lubricant Jell COAZ-19553-AA ESR-M13P4-A 


Premium Long-Life XG-1-C ESA-M1C75-B 
Grease 

Automatic Hublock E1TZ-19590-A ESL-M1C193-A 
Grease 


(1) Synthetic MERCON (E6AZ-19582-B) should be considered when operating under the following extreme conditions: 
— Extensive idle time with transmission temperatures below — 20°F (— 29°C). 
— Operating at maximum GCW (F-Super Duty) in hilly terrain with temperatures above 100°F (38°C). 


— Continuous (30 minutes) PTO operations. 


(2)As the clutch disc wears, the fluid level in the reservoir will rise. Fluid level above the “step” is an indication of disc wear, NOT overfill. CY4690-C 
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ENGINE | croup 
TRANSMISSION 
MOUNTING Q2 


SECTION 02-03 Engine Transmission Mounting 


SUBJECT PAGE SUBJECT — PAGE 
REMOVAL AND INSTALLATION REMOVAL AND INSTALLATION (Cont’d.) 
Crossmember Transmission Support Bracket, Transmission Noise Shield, F-350 (Over 10,000 
MV DIC As szienccsasicesscavacccnctincucswerasenuveuenecestecsesenetees 02-03-2 Pounds GVW) and F-Super Duty with 7.3L 
Engine Supports, Typical ............cscscscsscscececcssccsceees 02-03-1 Diesel Engine and Manual Transmission.............. 02-03-2 
Noise Shield, E-350 (Over 10,000 Pounds TransMisSSiON SUPPOFTS .........ccccccescsceccccscscsccecscucens 02-03-2 
GVW) with 7.3L Diesel Engine and E40D VEHICLE APPLICATION .........ccccccuccescececnenccceceucuscnsnecs 02-03-1 
Automatic Transmission ...............ccscscsessscescencees 02-03-2 


VEHICLE APPLICATION 


F-150-250-350, F-Super Duty Chassis Cab and 
Bronco 


REMOVAL AND INSTALLATION 


Engine Supports, Typical Installation 
Removal 1. Install the engine mount to the engine. 


1. Remove the rubber overflow tube from the 2. Install the bolt attaching fuel pump shield to left 
coolant recovery bottle and detach it from the bracket, if required. Tighten to specification. 


shroud (where appropriate). 3. Lower the engine until the insulator stud engages 
Remove the fan shroud attaching screws and lift in the slot/hole of crossmember bracket. Install 
the shroud back and drape it onto the fan. attaching nuts and tighten to specification. 


Support the engine using a wood block and a jack . Remove the jack and wood block from the engine 
placed under the oil pan. oil pan. 


Remove the nuts and washers attaching the . Position the fan shroud to the radiator and install 
insulators to the crossmember brackets. Lift the the fan shroud attaching screws and tighten to 
engine sufficiently to disengage the insulator stud specifications. 

from the crossmember engine bracket(s). . _ Install the rubber overflow tube to the coolant 
Remove bolt attaching fuel pump shield to left recovery boitle and attach it to the shroud (where 
engine bracket, if required. appropriate). 

Remove insulator-to-engine or engine bracket 


attaching nut and washer assembly. Remove 
engine mount. 
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02-03-2 Engine Transmission Mounting 02-03-2 


REMOVAL AND INSTALLATION (Continued) 


Crossmember Transmission Support Bracket, 
Typical 
Removal and Installation 


1. Support the engine using a wood block and jack 
placed under the oil pan. 


2. Remove the nuts and washers attaching the 
insulators to the crossmember bracket(s). Lift the 
engine sufficiently to disengage the insulator stud 
from the crossmember engine bracket(s). 


3. Remove the bolts and nuts holding the support 
bracket(s) to the crossmember. 


4. Remove the support bracket(s) from the 
crossmember. 


For installation, follow removal procedures in reverse 
order. Refer to the appropriate illustration for 
tightening specifications. 


Transmission Supports 
Removal 


1. Place a block of wood and a jack under the 
transmission. 


2. Remove the two nuts attaching the insulator to 
the crossmember. Remove the damper assembly 
from the transmission crossmember. Raise the 
transmission sufficiently to lift the insulator from 
the crossmember. 


On vehicles so equipped, remove the fasteners 
attaching the exhaust hanger to the rear engine 
mount. 


Remove the two bolts attaching the insulator to 
the transmission and remove the insulator and 
retainer assembly. 


Installation 


1. Position the insulator and retainer assembly to 
the transmission. Install the two attaching bolts 
and tighten to specification. 


If so equipped, install the fasteners attaching the 
exhaust hanger to the insulator. Tighten to 
specification listed in Section 09-00, Exhaust 
Pipes, Mufflers and Converters. 


Lower the transmission and install the damper 
assembly and insulator-to-crossmember 
attaching nuts. Tighten to specification. 


Remove the jack and wood block from under the 
transmission. 


Transmission Noise Shield, F-350 (Over 10,000 
Pounds GVW) and F-Super Duty with 7.3L 
Diesel Engine and Manual Transmission 
Removal and Installation 

Raise the vehicle on a hoist. 


Remove the transmission noise shield attaching 
screw and washer assemblies. 


Remove the transmission noise shield from the 
vehicle. 


For installation, follow removal procedures in reverse 
order. Tighten screw and washer assemblies to 2 1-29 
N-m (15-21 ft-lb). 


Noise Shield, E-350 (Over 10,000 Pounds 
GVW) with 7.3L Diesel Engine and E40D 
Automatic Transmission 

Removal and Installation 

1. Raise the vehicle on a hoist. 


2. Remove the noise shield attaching screw and 
washer assemblies. 


3. Remove the noise shield from the vehicle. 


For installation, follow removal procedures in reverse 
order. Tighten screw and washer assemblies to 37-50 
N-m (27-36 ft-lb). 
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02-03-3 Engine Transmission Mounting 02-03-3 


REMOVAL AND INSTALLATION (Continued) 


Engine Front Supports and Insulator Assembly, F- 150-250-350 and Bronco with 5.0L and 5.8L Engine 


BRACKET BOLT 
6028 (RH) 387811 RH INSULATOR LH INSULATOR 
ASSEMBLY ASSEMBLY 
6038 6B032 
BOLT 
NUT N802114 

N800937-S37 

58-77 Nm | BRACKET 
(43-57 FT-LB) ——~ 6061 (LH) 


NUT 
N800937 
58-77 N-m 
(43-57 FT-LB) 


- 


FRONT OF VEHICLE SUT ANG 
WASHER 
NUT AND nOgIae 
lente 74-100 Nem 
oan (54-74 FT-LB) 
74-100 Nem BOLT AXLE PIVOT 
-74 FT- 
(54-74 FT-LB) navals BRACKET 
81-109 N-m 
NUT (60-80 FT-LB) 
Neves? BRACKET INSULATOR —s gui 
58-77 N-m 2 6028 (RH) 6038 ese 
(43-57 FT-LB) Ra a 


BOLT 


ae 
: —<— 387811 
Nieozin4 a. yy 81-109 N‘m 
rm 2) Wea wre (60-80 FT-LB) 
ae aaa BOLT 
: N802114 
BRACKET ‘)\ ? : 
LH 
6061 \\ & 
FRONT OF VEHICLE SG 4 we 
— “FB -. ae. NUT AND 
S a TSS: q WASHER 
eS P< N801995 
RIVET - > 
> ee 96-127 N-m 
94 *)) (71-94 FT-LB) 


N8&416-B 
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Engine Transmission Mounting 


02-03-4 


REMOVAL AND INSTALLATION (Continued) 


Engine Front Supports and Insulator Assembly, F-250-350 and F-Super Duty with 7.5L Gasoline Engine and 


7.3L Diesel Engine 


BRACKET 
6046 


SHIELD 
60037 
LH ONLY 


INSULATOR 
ASSEMBLY 
6B032 


NUT AND 
WASHER 
N801995 
96-127 N-m 
ha ae ae (71-94 FT-LB) 


RH INSULATOR 
ASSEMBLY 
6038 


BRACKET 


SCREW AND WASHER 6028 (RH) 


387811 
81-109 Nem 
(60-80 FT-LB) 


NUT AND 
WASHER 
N801995 4 
96-127 N-m 
(71-94 FT-LB) 


a, 


FRONT OF VEHICLE 


SCREW AND 
WASHER 
389696 
102-129 N-m 
(75-95 FT-LB) 


—— a TN 
Z| o 


NUT 
N800937-S7 
58-77 Nem > 
(43-57 FT-LB) 
FRONT OF VEHICLE 
BOLT 4 ahaa 
803203 3 N802114 
109-149 N-m BRACKET 
(80-109 FT-LB) 6046 
NUT SCREW AND 
N800937 & g pass 
58-77 N-m oY 387811 
8-77 N- G x = 81-109 Nem 
(43-57 FT-LB) ES Pay (60-80 FT-LB) 


\ 


2 ee 
a __ BOLT 
, N802114 


v RACKE 
ey oe 
SS ves Y 
~<- \ “ 


[= 


fi NUT 
NUT AND WASHER VIEW z N800937 
N801995 58-77 N-m 
96-127 Nem (43-57 FT-LB) 
(71-94 FT-LB) 


7.5L GAS ENGINE INSTALLATION 


SCREW AND 
WASHER 
387811 
81-109 N-m 
(60-80 FT-LB) 


RH BRACKET 


BOLT-BRACKET 
TO ENGINE 
389696 

102-129 N-m 


= 6B033 
y, ier dl LH INSULATOR 
~<4| Wee 6B032 
- ee of 
MSZ LH BRACKET 
<a> ==> 6061 
2 “> i. > 
: / 
F_= ALN 
a, ‘ a> 
RB 
> ee cP a) or NN 
JSS 
NUT AND 
NUT-N800937-S7 WASHER 
BOLT 58-77 N-m N801995 
N802114 (43-57 FT-LB) 96-127 N-m 
(71-94 FT-LB) 


7.3L DEISEL ENGINE INSTALLATION 


N8418-B 
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02-03-5 Engine Transmission Mounting 02-03-5 


REMOVAL AND INSTALLATION (Continued) 


Hydroelastic Front Engine Mounts, F-150-250-350 and Bronco with 4.9L Engine 


SCREW AND NUT AND 
WASHER WASHER 
387811 N801995 
80-110 N-m ; 96-127 Nem 
(59-81 FT-LB) ; 


(70-93 FT-LB) 


pa eee >¥ejy~ = RH BRACKET 

t RH ENGINE 
STUD SHIELD 
390979 3 6C038 


80-110 N-m ake 
(59-81 FT-LB) waft INSULATOR 
Vy 6038 
BOLT = we 
N802114 = 


6028 
VIEW Z 


NUT 
N800937 
58-77 Nem 
(42-56 FT-LB) 
WASHER ASHER: 
N801995 inegises 
96-127 N-m Bet27 ik 
Z : 96-127 Nem 
(70-93 FT-LB) ‘9 = (70-93 FT-LB) 
sabres ae LH BRACKET 
T~*g 6B033 
ce 5 ” 
ad) 
RACKET aD BOLT 
eae s > N902114 
> RO 
sot / 7? — ¥: 
N802114 7 a > aJ 
NUT AND NUT 
NUT WASHER N800937 
daianegd N801995 65-85 N-m 
65-65 Nim 96-127 Nm (48-62 FT-LB) 


(48-62 FT-LB) (70-93 FT-LB) 
VIEW 2 N8419-B 
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Engine Transmission Mounting 


REMOVAL AND INSTALLATION (Continued) 


Engine Mounts, F-Super Duty Motorhome Chassis, 7.5L Engine 


6037 
N802114-S2 
N800937-S7 


606 1 
N802114-S2 
N800937-S7 
6038 
6046 


(Continued) 


Front Support Bracket (RH) 
Bolt 

Nut 60-95 N-m (44-70 Ft-Lb) 
Front Support Bracket (LH) 
Bolt 

Nut 60-95 N-m (44-70 Ft-Lb) 
Insulator Assembly (LH) 
Insulator Bracket 


6B032 
387811-S100 


N802320-S2 


6D037 
N803203-S 100 


6B032 


02-03-6 


N9724-A 


Insulator Assembly (RH) 
Screw and Washer 

81-109 N-m (60-80 Ft-Lb) 
Nut and Washer 80-120 N-m 
(59-88 Ft-Lb) 

Shield 


Bolt 100-140 N-m 
(75-105 Ft-Lb) 


Insulator Assembly (LH) 
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02-03-7 Engine Transmission Mounting 02-03-7 
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REMOVAL AND INSTALLATION (Continued) 


Engine Mounts, F-Super Duty Commercial Chassis, 7.3L Engine 


N9726-A 


6037 6B033 Front Support Bracket (LH) 


Front Support (RH) 


N802114-S2 Bolt 6B032 Insulator Assembly (LH) 
N800937-S7 Nut 60-95 N-m (44-70 Ft-Lb) 387811-S100 Screw and Washer 

606 1 Front Support Bracket (LH) 81-109 N-m (60-80 Ft-Lb) 
N802114-S2 Bolt 6046 Front Support Bracket (RH) 
N800937-S7 Nut 60-95 N-m (44-70 Ft-Lb) 389696-S100 —_| Screw and Washer 


100-140 N-m (75-105 Ft-Lb) 


Nut and Washer 80-120 N-m 
(59-88 Ft-Lb) 


6038 
(Continued) 


Insulator Assembly (RH) 


N802320-S2 
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REMOVAL AND INSTALLATION (Continued) 


Engine Mounts, E- 150-250-350 with 4.9L Engine, All Transmissions 


STUD 
390979 
67-95 N-m INSULATOR 
(RH) INSULATOR 
6038 oe AND RETAINER 


SUPPORT 
SCREW AND BRACKET SCREW AND 
WASHER 6061 (LH) Saones 
sgt BOLT : 81-108 N-m 
67-95 Nem ~ : * : 
(50-70 FT-LB) N802114 : Z _~>s (60-80 FT-LB) 


SUPPORT BRACKET LIN = <>, 
6037 (RH) ~ 2 iS ——=— IJ 
NUT 
N800937 
76-104 N-m 
(56-76 FT-LB) 
NUT AND WASHER — NUT AND WASHER 
oa, 390128 N621945 
81-109 N-m 81-108 Nem 
FRONT OF VEHICLE ey arta ea 


VIEW Z 
SHOWING INSTALLATION SHOWING INSTALLATION 
OF REAR ENGINE OF REAR ENGINE 
MOUNT WITH AUTO & AOD MOUNT WITH MANUAL 
TRANSMISSIONS TRANSMISSION 


N8420-B 
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02-03-9 Engine Transmission Mounting 02-03-9 


REMOVAL AND INSTALLATION (Continued) 


Engine Mounts, E-150-250-350 with 5.0L, 5.8L and 7.5L Gasoline Engines 


MAIN VIEW FOR 
5.0L & 5.81. ENGINE INSTALLATION 


INSULATOR 
ASSEMBLY (RH) BOLT 
6038 ; 387811 


67-95 N-m INSULATOR AND 
(50-70 FT-LB) RETAINER 


FRONT OF VEHICLE 


me FRONT SUPPORT 6D091 
BRACKET 
BOLT 6028 S 
N802114 


> 
we > 
Ws 


VIEW 2 


BRACKET 


SCREW AND 
NUT ASSEMBLY WASHER 
N800937 6B032 (LH) 390066 
ee 81-108 N-m 
(56-76 FT-LB) (60-80 FT-LB) 
NUT AND 
WASHER 
N621945 
CROSSMEMBER 81-109 N-m 
5020 (60-80 FT-LB) 


NUT AND 
WASHER 
45354 
: FRONT SUPPORT 
peor rte Sere BRACKET-6029 
(56-76 FT-LB) 
nea COTTER PIN VIEW Z 
7 N642569 
BRACKET ) SHOWING INSTALLATION OF 
ore) 6046 ploy REAR ENGINE MOUNT WITH 
: A -79 N- TRA ISSION 
40-58 FT-LB) M40D MANUAL TRANSM 
INSULATOR oe : 
6038 y Dy ® #2 CROSSMEMBER 
4 5060 
Sin, «a 
ly 2 INSULATOR AND 
A RETAINER 
Ci LA BEE st 6D091 
BOLT a Ss SN : VIEW Z 
385734 = SA\\} <A — a 
4 \ oye SCREW AND 
Sd | : a. We AN | 5. cs WASHER 
eo BRACKET +e ange 
A 6046 -109 N-m 
eel Sos ee 
——_ . > 
if e q AW ——  — 
\ Wh) z | Oo 
AN WZ BOLT | 4 
NUT ye 
N800937 OS A N802114 
76-104 N-m DA C | : ao 
-104 N: NUT A 
(56-76 FT-LB) \Y LES od WASHER 


oY N621945 
7 81-109 N-m 
95 (60-80 FT-LB) 


4 FRONT SUPPORT 
NUT-N800937 POnene) ora 


76-104 N-m 


FRONT SUPPORT 
BRACKET -6028 


- - eB VIEW Z 
ck pee 7 SHOWING INSTALLATION OF 
NUT AND WASHER FRONT OF VEHICLE Rc plpnpehoni realy 
soos ee MAIN VIEW FOR AUTO & AOD TRANSMISSIONS 
(50-70 FT-LB) 7.5L ENGINE INSTALLATION 
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02-03-10 Engine Transmission Mounting 02-03-10 


REMOVAL AND INSTALLATION (Continued) 


Engine Mounts, E-250-350 with 7.3L Diesel Engine 


INSULATOR 


AND RETAINER 
= —~ 6D091 
: " YS SCREW AND 
ee Se WASHER 


MAIN VIEW FOR 7.3L cee on Gl A 390066 
ENGINE INSTALLATION 5 81-109 Nem 
= (60-80 FT-LB) 


yy #2 CROSSMEMBER 


SCREW AND NUT AND 
eae WASHER 
N621945 ; 
1-1 . 2 5 y q 
aT, pH INSULATOR Ea ne fy — 
ASSEMBLY BOLT-389696 7 
o0Se BRACKET _,88-115 N-m SY 
6046 (65-85 FT-LB) 


SAME AS MAIN VIEW FOR 7.3L & 7.5L 


RH SUPPORT ENGINES EXCEPT AS SHOWN FOR E40D TRANS. 


BRACKET 


BOLT vo | 3 f 
56761 Z B 
| O'S INSULATOR AND 
ell SEG : SCREW AND 
382400 — PEI, dy & D7 Pat RETAINER-6D091 vena he 
47-67 Nm KY 5 <x. 390066 
(35-50 FT-LB) Nes - 81-109 N-m 
NUT | ar . _ irene: (60-80 FT-LB) 
—<Q) 88-115 N-m 
aie \ ) (65-85 FT-LB) N621945 
(54-74 FT-LB) a 81-109 N-m 
LH SUPPORT (60-80 FT-LB) 
INSULATOR BRACKET 
(LH) 
6B032 
BOLT 
CROSSMEMBER 56761 saa 
20 
sa NUT 
382400 
47-67 N-m 
FRONT OF VEHICLE Soot wae 
a 387811 ee 


81-108 N-m 


(60-80 FT-LB) 


VIEW X 


N8&422-8 
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02-03-11 Engine Transmission Mounting 02-03-11 


REMOVAL AND INSTALLATION (Continued) 


Transmission Support, F- 150-250-350 Regular Cab, SuperCab and F-Super Duty 4x2, All Transmissions 
Except E40D 


GUSSET 


INSULATOR 
AND RETAINER 
ASSEMBLY 
6D091 


SCREW AND 
WASHER 
390066 
81-109 N-m 
(60-80 FT-LB) 


VIEW FOR C6, AOD AUTOMATIC TRANSMISSION DAMPER A 
AND M50D MANUAL TRANSMISSION 4A263 i. NUT AND 


(60-80 FT-LB) 


BOLT GUSSET 
N802114 : 


S—GUSSET SUPPORT 
LH) 5060 
F468 


NUT 
N800937 
VIEW FOR T-18 58-77 N-m 
MANUAL TRANSMISSION (43-57 FT-LB) 


OS es 


VIEW Z 
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02-03-12 Engine Transmission Mounting 02-03-12 


REMOVAL AND INSTALLATION (Continued) 


Transmission Support, F-350 Chassis Cab and F-Super Duty Chassis Cab, All Transmissions Except E40D 


GUSSET (RH) 
7R314 


GUSSET (LH) 
7F468 


GUSSET (RH) 
7R314 GUSSET (LH) 
SUPPORT 7F468 


FRONT OF VEHICLE 


M50D FRAME HOLE 


N8424-A 
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02-03-13 Engine Transmission Mounting 02-03-13 
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REMOVAL AND INSTALLATION (Continued) 


Transmission Support, F- 150-250 and Bronco 4x4, All Transmissions Except E40D 


INSULATOR 
AND RETAINER 
6D091 


GUSSET (RH) 
7R314 


SCREW AND 
WASHER 
390066 
81-109 N-m 


GUSSET (LH) "4Aze3 
7F468 

NUT 

N621945 

81-109 N-m 


VIEW FOR M50D (60-80 FT-LB) 


MANUAL TRANSMISSION 


BOLT 
N802114 


GUSSET 


a GUSSET (RH) 
ee 7R314 


SUPPORT 
5060 


NUT 4; 7 SUPPORT 
N800937 5060 


58-77 Nem 
(43-57 FT-LB) 


GUSSET (LH) 
7F468 


VIEW FOR C6, AOD AUTOMATIC TRANSMISSION 
AND T-18 MANUAL TRANSMISSION 
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02-03-14 Engine Transmission Mounting 02-03-14 


REMOVAL AND INSTALLATION (Continued) 


Transmission Support, F-350 Chassis Cab 4x4, All Transmissions Except E40D 


BOLT 

NUT 
N802114 BOLT Senoass 
N802114 58-77 N-m 
(43-57 FT-LB) 


BOLT 
N802114 


SUPPORT 


FRONT OF VEHI BOLT 
es eLE N802114 


VIEW FOR T-18 MANUAL TRANSMISSION 
AND C-6 AUTOMATIC TRANSMISSION NUT 
GUSSET (RH) N800937 
7R314 58-77 N-m 


(43-57 FT-LB) 


SUPPORT 
5060 


- 


— 


(is 


ey 


VIEW FOR MSOD MANUAL TRANSMISSION N9216-B 


— 
<4 
Ss 
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02-03-15 


REMOVAL AND INSTALLATION (Continued) 


Engine Transmission Mounting 


02-03-15 


Transmission Support, F-150-250-350, F-Super Duty and Bronco with E40OD Transmission 


GUSSET 
(R.H.) 
7R314 


INSULATOR 


AND RETAINER 
6D091 
oy | 


SCREW AND 
WASHER 
390066 

> 81-109 Nm 
SL (60-80 FT-LB) 


NUT AND 
WASHER 
N621945 
82-109 N-m 
(60-80 FT-LB) 


BOLT 


cad 


‘ SUPPORT 
5060 
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02-03-16 Engine Transmission Mounting 02-03-16 
a a a 


REMOVAL AND INSTALLATION (Continued) 


Transmission Support, F- 150-250-350, F-Super Duty and Bronco with E40D Transmission (Continued) 


INSULATOR AND 


inte RETAINER 
SUPPORT 7F468 
5060 


SCREW AND 
WASHER 
390066 


82-109 N-m 
(60-80 FT-LB) 


F-150-350 (4x4) 
F-SUPERDUTY & BRONCO NUT AND 
WASHER 
N621945 
81-109 N-m 
(60-80 FT-LB) 


GUSSET 
(LH) 
7F468 


BOLT 
N802114 


BOLT 
N802114 Sr eoen 


NUT 
N800937 
59-77 N-m 
(43-57 FT-LB) 


(43-57 FT-LB) 


N9218-B 
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02-03-17 Engine Transmission Mounting 02-03-17 
i a ee eS ag 


REMOVAL AND INSTALLATION (Continued) 


Transmission Support, F-Super Duty Commercial and Motorhome Chassis 


bal 


AUTOMATIC FRONT OF VEHICLE 
TRANSMISSION 
ONLY 


SPACER 
MANUAL 
TRANSMISSION 
ONLY 


CROSSMEMBER 


THIS WASHER ONLY 
USED WITH MANUAL ; 


REAR ENGINE MOUNTS 


TRANSMISSION SPACER MAIN VIEW AUTOMATIC 
MANUAL TRANSMISSION 
TRANSMISSION ONLY 
ONLY 
MANUAL 
TRANSMISSION 
ONLY 
AUTOMATIC 
TRANSMISSION 
CROSSMEMBER 
5028 
VIEW Z 
N9728-A 
Part Part 
Number Description Number Description 
1 | Ref. Transmission Assembly 390066-S2 Screw and Washer 


Manual MSOD Shown — 
Typical of Others 


Insulator and Retainer 
Assembly 

Washer (Used on Manual 
Transmission Only) 


(Continued) 


67-95 N-m (50-70 Ft-Lb) 
(Used on Automatic 
Transmission Only) 

Bolt 67-95 N-m (50-70 Ft-Lb) 
(Used on F-Super Duty 
Commercial Chassis Only) 
Nut and Washer 67-95 Nem 
(50-70 Ft-Lb) 


58679 


N62 1945-S2 
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02-03-18 Engine Transmission Mounting 02-03-18 


REMOVAL AND INSTALLATION (Continued) 


Transmission Support, E- 150-250-350, All TRANSMISSION SUPPORT — E-150-E-350 — ALL TRANSMISSIONS 


Transmissions (LEGEND) 
Description 


Nut and Washer 
379696-S2 | 75.402 Nem (55-75 Ft-Lb) 
Crossmember #2 
. 3 | srise [veo 


CN9731-A 


N9730-A 


Transmission Noise Shield, F-350 (Over 10,000 Pounds GVW) and F-Super Duty with 7.3L Diesel Engine and 
Manual Transmission 


N9732-A 
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02-03-19 Engine Transmission Mounting 02-03-19 
I a ge ee ee 


REMOVAL AND INSTALLATION (Continued) 


TRANSMISSION NOISE SHIELD — F-350 (OVER 10,000 LBS. GVW) AND F-SUPER DUTY WITH 7.3L DIESEL ENGINE AND MANUAL TRANSMISSION 
(LEGEND) 


Te 0 
a SC 0 
8 


7A255 Transmission Support Bracket 
N605906-S36 Bolt 21-29 N-m (15-21 Ft-Lb) 


CN9733-A 


Noise Shield, E-350 (Over 10,000 Pounds GVW) with 7.3L Diesel Engine and E40D Automatic Transmission 


N9734-A 


[tmnt Number i Description 


Exhaust Pipe 


CN9735-A 
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03-00-2 


VEHICLE APPLICATION 


All Light Truck Vehicles Equipped with 4.9L, 5.0L, 
5.8L or 7.5L Gasoline Engines 


DESCRIPTION 


This section covers various engine tests, adjustments, 
service procedures and cleaning / inspection 
procedures. Engine assembly and service 
specifications appear at the end of each engine 
section in Group 03. 


For engine removal, disassembly, assembly, 
installation, adjustment procedures and specifications, 
refer to the appropriate engine section in Group O3. 


These engines incorporate a closed-type crankcase 
ventilation system and exhaust emission control 
system. All engine / emission control systems are 
covered in the Powertrain Control /Emissions 
Diagnosis Manual. 


To maintain the required exhaust emission levels, the 
fuel system, ignition system and engine must be kept in 
good operating condition and meet recommended 


adjustment specifications. 


When performing tests, adjustment or service to the 
engine, system or fuel ignition system, it is essential to 
follow the procedures and specifications in the 
appropriate repair group in this manual, and in the 
Powertrain Control /Emissions Diagnosis Manual. 


Before replacing damaged or worn engine 
components such as the crankshaft, cylinder heads, 
valve guides, valves, camshafts or cylinder block, 
make sure that part(s) is not serviceable. 


WARNING: TO AVOID THE POSSIBILITY OF 
PERSONAL INJURY OR DAMAGE TO THE 
VEHICLE, DO NOT OPERATE THE ENGINE WITH 
THE HOOD OPEN UNTIL THE FAN HAS FIRST 
BEEN EXAMINED FOR POSSIBLE CRACKS AND 
SEPARATION. 


Exhaust Emission Control System 


Operation, removal, installation and required 
maintenance of the exhaust emission control devices 
used on these engines are covered in the Powertrain 
Control /Emissions Diagnosis Manual. 


1 Can be purchased as a separate item. 


Engine Service, Gasoline 


03-00-2 


Engine Identification 


For quick engine identification, refer to the safety 
certification decal. The decal is mounted on the left 
front door lock face panel. Find the engine code (letter 
or number) on the decal, then refer to the engine 
identification chart to determine the engine type and 
size. An engine identification label is also attached to 
the engine. The symbol code on the identification tag 
identifies each engine for determining parts usage, for 
instance, engine displacement and model year. Engine 
decal information is located in the appropriate engine 
section in Group 03. 


Safety Certification Decal 


1FTEF25H5PLA00001 


VEHICLE IDENTIFICATION NUMBER 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 9-87 GVWR: 5347 LB - 2425 KG 
FRONT GAWR: 271418 REAR GAWR: 2683 LB 
1231 KG 1216 KG 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE 
SAFETY AND BUMPER STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE. 


VEH. IDENT. NO. 1FTEF2SHSPLA00001 F0276 
TYPE PASSENGER RO141 
3H 482450 
! DSO 
‘ A/C R S AX TR 
A 2 XBBBB 
ENGINE MODEL 
CODE YEAR 
(8th CHARACTER) A17628-A 


Emission Calibration Label 


The emission calibration number label is located on the 
left door post pillar. It identifies the engine calibration 
number, the engine code number and revision level. 


These numbers are used to determine if parts are 
unique to specific engines. 


Engine Emission Calibration Number Label 


CALIBRATION 
E TAL ONNAGE 
CALIBRACION 


8-25F-ROO 


ESAE-GEO6I - AAA 


CALIBRATION 
REVISION NUMBER A14130-1A 
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DESCRIPTION (Continued) 


Always refer to these labels when replacement parts 
are required or when checking engine calibrations. 
Engine parts often differ within a liter (or CID) family. 
Verification of identification codes will make sure that 


the proper parts are obtained. The codes contain all 
pertinent information relating to dates, optional 
equipment and revisions. The Ford Master Parts 
Catalog contains a complete listing of the codes and 
their application. 


Engine Oil Level Check 


Although the amount of oil an engine will use will vary 
with the type and size of the engine and the way the 
vehicle is driven, it is normal to add some oil between 
changes. Therefore, it is important to check the oil 
level in your vehicle at regular intervals and add oil 
when necessary. 


Materials: 


@ Motorcraft oil (if required) 
Tools: 


@ Wiping cloth 


1. Make sure the vehicle is parked on level ground 
and the parking brake is set. If the engine has 
been running, allow several minutes for the oil to 
drain into the sump (oil pan) before checking 
level. DO NOT check your engine oil while the 
engine is running. 


2. Open the hood and install the fender cover, then 
locate and remove the engine oil dipstick from the 
tube. 


3. Wipe the dipstick with a clean rag and replace it 
in the tube. Make sure the dipstick is fully seated. 


4. Remove the dipstick and check to see if the oil 
level marking is within the SAFE range marked on 
the dipstick. Add oil only if the level is below the 
ADD mark and not over the FULL mark. On all 
engines, the oil lever should be within the SAFE 
range on the dipstick. Replace the dipstick in the 
tube. 


KEEP THE OIL IN THIS RANGE 


OIL LEVEL MAY BE IN THIS 
RANGE AFTER AN OIL CHANGE 
READING ENGINE OIL DIPSTICK 


A17629-A 


2 Canbe purchased as a separate item. 


Engine Service, Gasoline 


NOTE: To choose the right oil, you must consider 
the temperatures in which you will be driving your 
vehicle. 


To add oil, remove the oil filler cap and add the 
required amount of recommended oil. One full 
quart is required to bring the oil level from the 
ADD line to the FULL line of the dipstick. 


Wait three to five minutes for the oil to drain into 
the sump. Then remove the dipstick and check 
the level again. Add more oil only if required. Do 


not add oil if the level is over the FULL mark. DO 
NOT OVERFILL. 


Wipe any spilled oil from the surrounding surfaces 
and install the oil filler cap. 


NOTE: On some engines, a crankcase ventilation 
hose is attached to the oil filler cap. Be sure this 
hose is connected after replacing the cap. 


Replace the dipstick, making sure it is fully 
seated. Remove the fender cover and close the 
hood. 


DIAGNOSIS AND TESTING 


Positive Closed-Type Crankcase Ventilation 
System 


A malfunctioning closed crankcase ventilation system 
may be indicated by loping or rough engine idle. Do not 
attempt to compensate for this idle condition by 
disconnecting the crankcase ventilation system and 
making an air by-pass or idle speed adjustment. The 
removal of the crankcase ventilation system from 
the engine will adversely affect the fuel economy 
and engine ventilation with resultant shortening 
of engine life. To determine whether the loping or 
rough idle condition is caused by a malfunctioning 
crankcase ventilation system, refer to the Powertrain 
Control /Emissions Diagnosis Manual. 


03-00-3 
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DIAGNOSIS AND TESTING (Continued) 


Engine Oil Leaks 


When diagnosing engine oil leaks, it is important that 
the source and location of the leak be positively 
identified prior to service. There are two methods of 
diagnosing engine oil leaks. The following procedure 
has been found to be very effective and requires only a 
minimum of equipment. 


NOTE: Prior to using this procedure, it is important to 
clean the cylinder block, cylinder head(s), rocker 
cover(s), oil pan and flywheel housing areas with a 
suitable solvent to remove all traces of oil. 


To perform oil leak diagnosis use Rotunda Oil Leak 
Detector Kit 112-RO030 or equivalent, and the 
following procedure. 


A19016-A 


Fluorescent Oil Additive Method 


1. Clean engine with a suitable solvent to remove all 
traces of oil. 


2. Drain engine oil crankcase and refill with 
recommended oil, premixed with Fluorescent Oil 
Additive 112-RO015 or equivalent. Use 29.6ml (1 
fluid ounce) of fluorescent additive. If oil is not 
premixed, fluorescent additive must be added to 
crankcase first. 


Run engine for 15 minutes. Stop engine and 
inspect all seal and gasket areas for leaks using 
Rotunda Oil Leak Detector Lamp 112-RO02 1 
(part of 112-RO030 Kit) or equivalent. A clear 
bright yellow or orange area will identify leak. For 
extremely small leaks, several hours may be 
required for the leak to appear. 


If necessary, pressurize main oil gallery system 
to locate leaks due to improperly sealed, loose or 
cocked plugs. If flywheel bolts leak oil, look for 
sealer on threads. 


Service all leaks as required. 


Pressure Method 


As an alternative testing procedure, the crankcase 
can be pressurized to locate oil leaks. The following 
materials are required to fabricate the tool to be used. 
Air supply and air hose. 
Air pressure gauge that registers pressure in 
increments of one psi. 
Air line shutoff valve. 


Appropriate fittings to attach above parts to oil 
fill, PCV grommet holes and rocker arm cover 
tube. 


Appropriate plugs to seal any openings leading to 
crankcase. 


A solution of liquid detergent and water to be 
applied with a suitable applicator such as a squirt 
bottle or brush. 


Fabricate the air supply hose to include the air 
line shutoff valve and the appropriate adapter to 
permit the air to enter the engine through the 
rocker arm cover tube. Fabricate the air pressure 
gauge to a suitable adapter for installation on the 
engine at the oil fill opening. 

Testing Procedure 


CAUTION: Use extreme caution when 
pressurizing crankcase. Applying air pressure 
above specified pressure risks damage to seals, 
gaskets and core plugs. Under no circumstances 
should pressure be allowed to exceed 27 kPa (4 
psi). 
1. Open air supply valve until pressure gauge 
maintains 20 kPa (3 psi). 


2. Inspect sealed and/or gasketed areas for leaks 
by applying Snoop Pressure Check or a solution 
of liquid detergent and water over areas for 
formation of bubbles, which indicates leakage. 


Possible Leakage Points 
Examine the following areas for oil leakage. 
Underhood 


@ Rocker cover gaskets 

@ Intake manifold gaskets /end seals 

@ Cylinder head gaskets 

@ Oil filter 

@ Distributor O-ring 

@ Oil level indicator (dipstick) tube connection 

@ Oil pressure sending unit 

@ Cup plugs and/or pipe plugs at end of oil passages 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


03-00-5 Engine Service, Gasoline 03-00-5 
ae A SS ee rn a eg 


DIAGNOSIS AND TESTING (Continued) 


Under Engine, With Vehicle on Hoist @ Rear main bearing cap parting line. 
@ Oil pan gasket @ Rear main bearing cap and seals. 


@ Oil pan front and rear end seals @ Flywheel mounting bolt holes. 


@ Crankshaft front seal @ Rear cup plugs and/or pipe plugs at the end of oil 
passages. 


Oil leaks at crimped seams in sheet metal parts and 


@ Crankshaft rear seal 


With Transmission and Flywheel Removed cracks in cast or stamped parts can be detected when 
® Crankshaft rear seal pressurizing the crankcase. 

. ; NOTE: Light foaming equally around rocker arm cover 
Air leakage in area around a crankshaft rear oil seal 
does not necessarily indicate a rear seal leak. bolts and crankshaft seals is not detrimental and no 


However, if no other cause can be found for oil corrections are required in such cases. 
leakage, it can be assumed that rear seal is the cause 
of the oil leakage. 


Compression Test 4. Install an auxiliary starter switch in starting 
: Circuit. With ignition switch in the OFF position, 
Compression Gauge Check and using auxiliary starter switch, crank engine at 


1. Make sure oil in crankcase is of the correct least five compression strokes and record 
viscosity and at proper level and battery is highest reading. Note the approximate number of 
properly charged. Operate vehicle until engine is compression strokes required to obtain the 
at normal operating temperature. Turn off ignition highest reading. 


switch, then remove all spark plugs. Repeat test on each cylinder cranking the engine 


an 


2. Set throttle plates in wide-open position. approximately the same number of compression 
3. Install a compression gauge such as Rotunda strokes. 

Compression Tester 059-ROO09 or equivalent in Test Conclusion 

No. 1 cylinder. 


The indicated compression pressures are considered 
within specification if the lowest reading cylinder is 
within 75 percent of the highest. Refer to the chart 
below. 


Compression Pressure Limit Chart 


TASO15A 
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DIAGNOSIS AND TESTING (Continued) 


If one or more cylinders read low, squirt approximately 
one tablespoon of SAE 50 weight or equivalent engine 
oil on top of the pistons in the low reading cylinders. 
Repeat compression pressure check on these 
cylinders. 


If compression improves considerably, piston 
rings are at fault. 


If compression does not improve, valves are 
sticking or seating poorly. 


If two adjacent cylinders indicate low 
compression pressures and squirting oil on 
pistons does not increase compression, cause 


may be a cylinder head gasket leak between 
cylinders. Engine oil and/or coolant in cylinders 
could result from this problem. 


It is recommended the Compression Pressure 
Limit Chart be used when checking cylinder 
compression so that the lowest reading number is 
75 percent of the highest reading. 


Example 


If, after checking the compression pressures in all 
cylinders, it was found that the highest reading 
obtained was 196 psi and the lowest pressure reading 
was 155 psi, the engine is within specification and the 
compression is considered satisfactory. 


Excessive Engine Oil Consumption 


The amount of oil an engine uses will vary with the way 
the vehicle is driven in addition to normal 
engine-to-engine variation. This is especially true 
during the first 12,000 km (7,500 miles), when a new 
engine is being broken in or until certain internal engine 
components become conditioned. Vehicles used in 
heavy duty operation (severe service) may use more 
oil. The following are examples of heavy-duty 
operation: 


@ Trailer towing applications 
@® Severe loading applications 
@ Sustained high speed operation 


Engines need oil to lubricate the following internal 
components: 


@ Engine block cylinder walls 

@ Pistons and piston rings 

@ Intake and exhaust valve stems 
@ Intake and exhaust valve guides 
@ All internal engine components 
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When the pistons move downward, a thin film of oil is 
left on the cylinder walls. The thin film of oil is burned 
away on the firing stroke during combustion. If an 
engine burned a drop of oil during each firing stroke, oil 
consumption would be about one (1) quart for every 
mile traveled. Fortunately modern engines use much 
less oil than this example. However, even efficient 
engines will use some oil or they would quickly wear 
out. Additionally as the vehicle is operated, some oil is 
drawn into the combustion chambers past the intake 
and exhaust valve stem seals and burned. 


Many different conditions can affect oil consumption 
rates. A partial list of those conditions includes: 


@ Operator driving habits 

@ Ambient temperature 

@ Quality and viscosity of the oil 
@ Vehicle load and driving terrain 


Operation under certain conditions can create a false 
impression of excessive oil consumption. Most 
commonly, this happens when the vehicle has been 
operated for repeated short trips at low ambient 
temperatures. Under these conditions, substantial 
amounts of condensed water and fuel can build up in 
the oil. If the vehicle is then run for a significant time at 
highway speeds and/or with heavy loads, much of the 
accumulated water and fuel can be removed by the 
engine ventilation system. Removing the water and 
fuel in a relatively short time will often create the 
appearance of an excessive consumption rate for the 
customer. In this situation, the customer could be 
assured that these events are normal for the 
conditions noted. The customer might also be advised 
to change oil and filter more frequently, especially prior 
to starting a long trip in cold weather if unduly 
concerned about this condition. 


Make sure the selected engine oil meets the 
recommended API performance category ‘‘SG’’ and 
SAE viscosity grade as shown in the vehicle Owner 
Guide. It is also important that the engine oil is 
changed at the intervals specified for the typical 
operating conditions. Refer to Section 00-03. 


The following diagnostic procedure is intended to be 
used to determine the source of excessive internal oil 
consumption. 


1. Determine what the customer considers 
excessive oil consumption to be. Note vehicle 
mileage and the following observations: 


@ How many miles are typically driven per quart 
of oil used? 


@ How is the vehicle being used (e.g., sustained 
high speed operation, heavy loads, trailer 
towing, high ambient temperature, etc.)? 


@ What does the customer expect normal oil 
consumption to be? 


2. Verify that the engine has no external oil leak as 
described under Engine Oil Leaks in this section. 
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DIAGNOSIS AND TESTING (Continued) 


3. 


Verify that the engine has the proper engine oil 
dipstick by comparing the part number stamped 
On it against the Ford Master Parts Catalog. 
Verify that the dipstick and tube are unmodified 
and in good condition. Verify that the tube is 
properly seated in the block, and the dipstick 
seats properly in the tube. 


Verify that the engine is not being run in an 
overfilled condition. Check the oil level at least 
five minutes after a hot shutdown with the vehicle 
parked in a level area. Under no circumstances 
should the oil level be above the letter F in the 
word FULL. If a significant overfill is indicated, 
perform Steps 5a through 5d to verify the 
dipstick calibration. If the dipstick calibration 
checks OK, instruct the customer to avoid 
overfilling the engine and return the vehicle to 
service. To verify the vehicle’s actual oil 
consumption, perform Steps 5e and 5f only after 
the dipstick has been calibrated. 


KEEP THE OIL IN THIS RANGE 


OIL LEVEL MAY BE IN THIS 
RANGE AFTER AN OIL CHANGE 
READING ENGINE OIL DIPSTICK 


A17629-A 


Perform engine oil consumption test as follows: 


a. Drain engine oil. Remove and replace oil filter. 
Using one quart less than recommended, refill 
crankcase with recommended quality of oil. 


b. Run the engine for three minutes (ten minutes 
if cold) then turn engine off. Allow oil to drain 
into the oil pan for an additional five minutes 
(vehicle should be on level ground). 


c. Remove engine oil dipstick and wipe clean. 
Do not wipe with anything contaminated with 
silicone compounds. Re-install dipstick being 
sure to seat the dipstick firmly in the tube. 
Remove the dipstick and scribe a mark on 
the back (unmarked) surface at the indicated 
oil level. This should be about the same level 
as the ADD mark on the face of the dipstick. 


d. Addone U.S. quart of oil. Restart the engine 
and allow it to idle for at least two minutes. 
Shut down and allow oil to drain back for at 
least five minutes. Mark the dipstick using the 
procedure above. This level may range from 
slightly below the top of the cross-hatched 
area to slightly below the letter F in FULL. 


e. Instruct the customer to drive the vehicle as 
usual and: 


@ Check the oil level regularly at intervals of 
160 to 240 km (100 to 150 miles). 


@ Return to the service facility when the oil 
level drops below the lower (ADD) mark 
scribed on the dipstick by the technician. 


Engine Service, Gasoline 


10. 


11. 


03-00-7 


@ In an emergency, add only full quarts of the 
same oil and note the mileage at which the 
oil was added. 


f. Check the oil level under the same conditions 
as in Steps 5c and 5d, reading the back of 
the dipstick where the scribe marks are 
located. 


@ Measure the distance from the oil level to 
the upper scribe mark on the dipstick and 
record. 


@ Measure the distance between the two 
scribe marks and record. 


@ Divide the first measurement by the 
second. Add one to this total for every 
quart added by the customer as instructed 
in Step 5e. 


@ Divide the distance driven during the oil 
test by the result. This quantity is the 
approximate oil consumption rate in miles 
per quart (MPQ). 


g. Ifthe calculated oil consumption rate is 
unacceptable, proceed to Step 6. 


Check PCV valve system. Make sure system is 
not plugged and PCV valve is functioning 
properly. 

Check for plugged oil drain-back holes in cylinder 
head(s), and cylinder block. 


If condition still exists, perform a cylinder 
compression test as outlined and/or perform a 
cylinder leak detection test with Tester 
014-00705. This can be helpful in determining 
source of oil consumption, i.e., valves, piston 
rings, etc. 


Check valve guides for excessive guide 
clearance. Replace all valve stem / guide seals 
after correct valve guide clearance has been 
verified. 


Worn or damaged internal engine components 
can cause excessive oil consumption. Small 
deposits of oil on tip of spark plugs can be a clue 
to internal oil consumption. If internal oil 
consumption still persists proceed as follows: 


a. Remove engine from vehicle and place it on 
an engine work stand. Remove intake 
manifold(s), cylinder head(s), oil pan and oil 
pump. Refer to procedures in the appropriate 
engine section. 


b. Check piston ring clearance, ring gap and 
ring orientation. Service as required. 


c. Check for excessive bearing clearance. 
Service as required. 


NOTE: After checking for worn parts, if it is 
determined parts should be replaced, make 
sure correct replacement parts are used. 


Perform Step 5 again to confirm oil consumption 
concern has been resolved. 
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DIAGNOSIS AND TESTING (Continued) 


Static Engine Off Valve Train Analysis 
Rocker Arm Cover Removed 


NOTE: Refer to the appropriate engine section for the 
Removal and Installation of the engine rocker arm 
cover. 


Check for damaged and/or severely worn parts, 
correct assembly, and use of correct parts by 
proceeding with the static engine analysis. 


Rocker Arm Assemblies 


@ Check for loose mounting bolts, studs and nuts. 


@ Check for plugged oil feed in the rocker arm or 
cylinder head. 


Push Rods 


@ Check for bent push rods and restriction in oil 
passage. 


Valve Springs 
@ Check for broken or damaged parts. 
Retainer and Keys 


@ Check for proper seating of keys on valve stem and 
in retainer. 


Positive Rotator and Keys 


@ Check for proper seating in the positive rotator, and 
on valve stem. 


Valves and Cylinder Head 


@ Check the cylinder head gasket for proper 
installation. 


@ Check for plugged oil drain back holes. 
@ Check for worn or damaged valve tips. 


@ Check for missing or damaged guide-mounted valve 
stem oil seals. 


@ Check collapsed tappet gap. 
@ Check installed spring height. 


@ Check for missing or worn valve spring seats, if 
equipped. 


Static checks (engine off) are to be made on the 
engine prior to the dynamic procedure. 


Dynamic Valve Train Analysis 


Start the engine and, while running at idle, check for 
proper operation of all parts. Check the following: 


Rocker Arm Assemblies, Individually Mounted 


@ Check for plugged oil feed in rocker arm or cylinder 
head. 


@ Check for proper overhead valve train lubrication. 


Rocker Arm Assemblies 


@ Check for plugged oil feeds. 
@ Check for proper overhead valve train lubrication. 


WARNING: AVOID GETTING OIL ON HOT 
EXHAUST MANIFOLDS. 


If a condition of insufficient oiling is suspected, 
accelerate the engine to 1200 rpm + 100 rpm with the 
transmission in NEUTRAL, wheels blocked, parking 
brake set and the engine at normal operating 
temperature. Oil should spurt from the rocker arm oil 
holes such that valve tips and rocker arm are well 
oiled. With the rocker arm cover off, oil splash may 
overshoot rocker arm. If oiling is insufficient for this 
condition to occur, check oil passages for blockage. 


Push Rods 


@ Check for bent push rods and restriction in oil 
passage. 


@ Check for proper rotation of push rod (non-roller 
tappets). 


Positive Rotator and Keys 


@ Check for proper operation of positive rotator. 
Valves and Cylinder Head 


@ Check for plugged oil drain-back holes. 


@ Check for missing or damaged valve stem oil seals 
or guide mounted oil seals. 


WARNING: AVOID GETTING OIL ON HOT 
EXHAUST MANIFOLDS. 


If a condition of insufficient oiling is suspected, check 
oil passages for blockage, then accelerate the engine 
to 1200 rpm with the transmission in NEUTRAL, 
wheels blocked, parking brake set and the engine at 
normal operating temperature. Oil should spurt from 
the rocket arm holes such that valve tips and rocker 
arms are well oiled. With the rocker arm cover off, 
some oil splash may overshoot rocker arm. 


Camshaft Lobe Lift 


Check the lift of each lobe in consecutive order and 
make a note of the readings. 


Remove valve rocker arm cover(s). 


Remove rocker arm fulcrum bolts, fulcrum and 
rocker arm. 


Make sure tappet is seated against cam. Install 
Dial indicator with bracketry TOOL-4201-C in 
such a manner as to have ball socket adapter of 
indicator on top of tappet, or push rod and in 
same plane as tappet or push rod movement. 
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DIAGNOSIS AND TESTING (Continued) 


Typical Engine With Push Rods 
\ \\ 


\ \ 
N\\ DIAL INDICATOR 
i TOOL-4201-C 


-ADAPTER TOOL-6565-AB oN 


4. Remove spark plugs. 


5. Connect an auxiliary starter switch in starting 
circuit. Crank engine with ignition switch in OFF 
position. ‘‘Bump’’ crankshaft over until tappet is 
on base circle of camshaft lobe. At this point, 
tappet will be in its lowest position. 


NOTE: If checking during engine assembly, turn 
crankshaft using a socket or ratchet. 


6. Zero dial indicator. Continue to rotate crankshaft 
slowly until tappet is in fully raised position 
(highest indicator reading). 


7. Compare total lift recorded on indicator with 
specifications. Refer to the Specifications portion 
of the appropriate engine section in this group for 
camshaft lobe lift specifications. 


8. Tocheck accuracy of original indicator reading, 
continue to rotate crankshaft until indicator reads 
zero. 


NOTE: If lift on any lobe is below specified service 
limits, camshaft and tappet operating on worn 
lobe(s) must be replaced, as well as any tappet 
showing pitting or having contact face worn flat or 
concave. Refer to Camshaft Inspection in this 
section. 


9. Remove dial indicator and auxiliary starter 
switch. 


CAUTION: After installing rocker arms, do 
not rotate crankshaft until tappets have had 
sufficient time to bleed down. To do 
otherwise may cause serious valve damage. 
Manually bleeding down will reduce waiting 
time. 


10. Install valve rocker arm cover. 
11. Install spark plugs. 
Hydraulic Tappet 


Hydraulic tappet noise may be caused by any of the 
following: 
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Excessive collapsed tappet gap 

Sticking tappet plunger 

Tappet check valve not functioning properly 
Air in lubrication system 

Leakdown rate too rapid 

6. Excessive valve guide wear 


Excessive collapsed tappet gap may be caused by 
loose rocker arm fulcrum bolts / nuts, cam lobe wear, 
tappet face wear or roller wear, push rod rocker arm 
wear, rocker arm fulcrum or valve tip wear. With 
tappet collapsed, check gap between valve tip and 
rocker to determine if any other valve train parts are 
damaged, worn or out of adjustment. 


A sticking tappet plunger may be caused by dirt, 
chips, or varnish inside the tappet. The sticking can be 
corrected by disassembling the tappet and removing 
the dirt, chips or varnish that are causing the 
condition. 


A tappet check valve that is not functional may be 
caused by an obstruction such as dirt or chips 
preventing it from closing when the cam lobe is lifting 
the tappet, or it may be caused by a broken check 
valve spring. 


Air bubbles in the lubrication system will prevent the 
tappet from supporting the valve spring load and may 
be caused by too high or too low an oil level in the oil 
pan, or by air being drawn into the system through a 
hole, crack or leaking gasket on the oil pump pickup 
tube. 


If the leakdown time is below the specified time for 
tappets (as listed in the Specifications portion of the 
individual engine sections), noisy operation may result. 
If no other cause for noisy tappets can be found, the 
leakdown rate should be checked and any outside the 
specification should be replaced. 


Assembled tappets can be tested with Hydraulic 
Tappet Leakdown Tester TOOL-6500-E, to check the 
leakdown rate. The leakdown rate specification is the 
time in seconds for the plunger to move a specified 
distance of its travel while under a 22.7 kg (50 Ib) 
load. Test the tappets as follows. 


ee: 


Leakdown Testing 


1. Disassemble and clean tappet to remove all 
traces of engine oil. 


NOTE: Do not mix parts from different tappets. 
Parts are select-fitted and are not 
interchangeable. 


NOTE: Tappets cannot be checked with engine 
oil in them. Only testing fluid can be used. 


2. Place tappet in tester, with plunger facing 
upward. Pour hydraulic tester fluid into cup toa 
level that will cover tappet assembly. The fluid 
can be purchased from manufacturer of tester. 
Using kerosene or any other fluid will not provide 
an accurate test. 
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DIAGNOSIS AND TESTING (Continued) 


3. Place a7.94mm (5/ 16-inch) steel ball provided 
with tester in plunger cap. 


HYDRAULIC TAPPET 
LEAKOOWN TESTER 
TOOL-6500-E 


— 
A8507-B 


4. Adjust length of ram so that pointer is 1.59mm 
(1/ 16-inch) below starting mark when ram 
contracts tappet plunger, to facilitate timing as 
pointer passes Start Timing mark. 


ADJUSTING NUT 


HYDRAULIC TAPPET 
LEAKDOWN TESTER 
TOOL-6500-E 


A8508-B 


Use center mark on pointer scale as Stop Timing 
point instead of original Stop Timing mark at top 
of scale. 


5. Work tappet plunger up and down until tappet fills 
with fluid and all traces of air bubbles have 
disappeared. 


6. Allowram and weight to force tappet plunger 
downward. Measure exact time it takes for 
pointer to travel from Start Timing to Stop Timing 
marks of tester. 


NOTE: Refer to the Specifications portion of the 
appropriate engine section in this group for 
hydraulic lifter leakdown rates. 


7. A tappet that is satisfactory must have a 
leakdown rate (time in seconds) within minimum 
and maximum limits specified. 


NOTE: Refer to the Specifications portion of the 
appropriate engine section in this group for 
camshaft endplay specifications. 


If tappet leakdown is not within specification, 
replace it with a new tappet. If a worn flat tappet 
is replaced with a new tappet it is recommended 
that a new camshaft be installed. It is not 
necessary to disassemble and clean new tappets 
before testing because oil contained in new 


tappets is test fluid. 


Remove fluid from cup and bleed fluid from tappet 
by working plunger up and down. This step will 
aid in depressing tappet plungers when checking 
valve clearance. 


Camshaft End Play 


CAUTION: Prying against the camshaft gear with 
the valve train load on the camshaft can break or 
damage the gear. Therefore, the rocker arm 
adjusting nuts must be backed off, or the rocker 
arm and shaft assembly must be loosened 
sufficiently to free the camshaft. After checking 
the camshaft end play, adjust the valve 
clearance. 


1. Push camshaft toward rear of engine. Install Dial 
Indicator TOOL-4201-C so indicator point is on 
camshaft sprocket attaching screw. 


DIAL INDICATOR 
TOOL 4201-C 


Zero dial indicator. Pull camshaft forward and 
release it. Compare dial indicator reading with 
specifications. If end play is excessive, replace 
camshaft thrust plate. 


3. Remove dial indicator. 


4. After replacing thrust plate, check end play 
again. If it is still out of specified range, inspect 

camshaft and cylinder head/ cylinder block for 

excessive wear. 
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DIAGNOSIS AND TESTING (Continued) 


Crankshaft End Play 
1. Force crankshaft toward rear of engine. 


2. Install Dial Indicator with Bracketry TOOL-420 1-C 
so contact point rests against crankshaft flange 
and indicator axis is parallel to crankshaft axis. 


INDICATOR 
STYLUS AGAINST 
AND PARALLEL 
TO CRANKSHAFT 


PRY CRANKSHAFT 

REARWARD, ZERO 

INDICATOR ANO 

THEN PRY FORWARD AS848-B 


Zero dial indicator. Push crankshaft forward and 
note reading on dial. 


If the end play exceeds the wear limit listed in the 
specific engine section, replace the thrust 
bearing. Inspect the crankshaft for damage to the 
thrust face before installing the new bearing. If the 
end play is less than the minimum limit, inspect 
the thrust bearing faces for scratches, burrs, 
nicks, or dirt. If the thrust faces are not damaged 
or dirty, they may have been improperly aligned. 
Lubricate and install the thrust bearing and align 
the faces, following Main Bearing Replacement 
procedure in the appropriate engine section. 
Check the crankshaft end play. 


Flywheel Runout (Manual Transmission) 


1. Remove spark plugs. 


2. Install Dial Indicator with Bracketry TOOL-420 1-C 
so indicator points rest on face of the flywheel. 


a4 ae 


Cis An 7 


ou 
LK DIAL INDICATOR 


WITH BRACKETRY 
201-C 


DIAL INDICATOR 
STYLUS CONTACTS 
FLYWHEEL 
APPROXIMATELY 
ONE INCH 

FROM EDGE 


HOLD FLYWHEEL 

AND CRANKSHAFT 

FORWARD OR 

BACKWARD WHILE 

CHECKING RUNOUT ,7270-¢ 


Hold flywheel and crankshaft forward or 
backward as far as possible to prevent 
crankshaft end play from being indicated as 
flywheel runout. 


NOTE: Refer to the Specifications portion of the 
appropriate engine section in this group for 
flywheel runout specifications. 


Set indicator dial on zero mark. Turn flywheel one 
complete revolution while observing total 
indicator reading (TIR). If TIR exceeds 
specification, flywheel and ring gear assembly 
must be replaced. 


If clutch face runout exceeds specification, 
remove flywheel and check for burrs between 
flywheel and face of crankshaft mounting flange. 
If no burrs exist, check runout of crankshaft 
mounting flange. Replace flywheel or machine 
crankshaft flywheel mounting face sufficiently to 
true-up the surface. 


REMOVAL AND INSTALLATION 


Core Plugs 


To remove a large core plug, drilla 12.70mm 
(1/2-inch) hole in the center of the plug and remove 
with an impact Slide Hammer T59L-100-B or 
T50T-100-A or pry it out with a large drift punch. Ona 
small core plug, drilla 6.35mm (1/4-inch) hole in the 
center of the plug and pry it out with a small pin punch. 
Clean and inspect the plug bore. 


Prior to installing a core plug, the plug bore should be 


inspected for any damage that would interfere with the 
proper sealing of the plug. If the bore is damaged, it 
will be necessary to true the surface by boring for the 
next specified oversize plug. 


Oversize (OS) plugs are identified by the OS stamped 
in the flat located on the cup side of the plug. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-00-12 


REMOVAL AND INSTALLATION (Continued) 


Coat the plug and/or bore lightly with an oil-resistant 
(oil galley) Sealing Compound EOAZ- 19554-B or 
EZAZ-19544-B or equivalent and install it following the 
procedure for cup-type or expansion type below: 


Cup-Type 


Cup-type core plugs are installed with the flanged 
edge outward. The maximum diameter of this plug is 
located at the outer edge of the flange. The flange on 
cup-type plugs flares outward with the largest 
diameter of the outer (sealing) edge. 


Expansion-Type 


Expansion-type core plugs are installed with the flange 
edge inward. The maximum diameter of this plug is 
located at the base of the flange with the flange flaring 
inward. 


CAUTION: It is critical to push or drive the plug 
into the machined bore using a properly designed 
tool. Under no circumstances is the plug to be 
driven using a tool that contacts the crowned 
portion of the plug. This method will expand the 
plug prior to installation and may damage the 
plug and/or plug bore. 


When installed, the trailing (maximum) diameter must 
be below the chamfered edge of the bore to effectively 
seal the plugged bore. 


If the core plug replacing tool has a depth seating 
surface, do not seat the tool against a 
non-machined (casting) surface. 


CAUTION: It is critical to pull the plug into the 
machined bore by using a properly designed tool. 
Under no circumstances is the plug to be driven 
into the bore using a tool that contacts the flange. 
This method will damage the sealing edge and 
will result in leakage and/or plug blowout. 
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SEALING 
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INSTALLATION 


CUP TYPE CORE 
PLUG REPLACER TOOL 


SEALING 

EDGE 

BEFORE 
INSTALLATION 
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EXPANSION TYPE CORE 
PLUG REPLACER TOOL 


EXPANSION TYPE PLUG 
A3217-C 


The flanged (trailing) edge must be below the 
chamfered edge of the bore to effectively seal the 
plugged bore. 


If the core plug replacing tool has a depth seating 
surface, do not seat the tool against a 
non-machined (casting) surface. 


CLEANING AND INSPECTION 


Cleaning the Engine 


A clean engine is more efficient because the engine is 
able to cool properly. A buildup of grease and dirt acts 
as an insulator, keeping the engine warmer than 
normal. A clean engine is also easier to work on. 


Materials: 


@ Ford Extra Strength Engine Shampoo 
D8AZ-19A536-AA or equivalent 


@ Plastic bags or pieces of plastic 
@ Duct tape 
Tools: 
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CLEANING AND INSPECTION (Continued) 


@ Putty knife 

@® Garden hose 
@ Nozzle 

@ Fender covers 


CAUTION: In order to avoid possible cracking of 
the engine block, or fuel injection pump, do not 
spray a hot engine or injection pump with cold 
water. 


CAUTION: The alternator, distributor and air 
intake must be covered. Covering these 
components will aid in the prevention of water 
damage. 


CAUTION: Extreme care must be exercised if a 
power washer is used to clean the engine. The 
high pressure fluid could penetrate sealed parts 
and assemblies causing damage or malfunctions. 


NOTE: This cleaning operation should be done away 
from lawn, garden or driveway. The degreaser could 
kill the grass or stain the driveway. 


1. Park the vehicle on a level surface, turn the 
engine off and apply the parking brake. Open the 
hood and install fender covers. 


CAUTION: Never wash or rinse the engine 
while it is running. Water getting into the 
engine may cause internal damage. 


CAUTION: If your engine is hot, let it cool 
before wrapping the distributor, alternator 
and air intake. The plastic may melt. 


2. Wrap the distributor, alternator and air intake 
duct with pieces of plastic. Tape the plastic so 
that no water will be able to damage these parts. 


3. Follow the manufacturer’s directions printed on 
the can for application of the engine degreaser. 


4. Usea putty knife to scrape away the excessive 
amounts of grease buildup during the time the 
degreaser is soaking. 


5. Reapply extra degreaser to areas which were 
scraped. This will help remove any grease that 
the cleaner and putty knife failed to remove. 


CAUTION: Rinse the engine in such a manner 
as to avoid splashing the degreaser / water 
mixture on the vehicle’s painted surfaces. 
The engine degreaser will damage the paint 
and finish. 


6. Rinse the engine compartment thoroughly with 
water. 


7. Remove the plastic from the alternator, 
distributor and air intake duct after the majority of 
the water has drained off or dried. Throw the 
plastic away. 


8. Lubricate the shift linkages and inspect the 
ignition wires to make sure that they are properly 
seated. 


9. Start the engine and allow it to reach normal 
operating temperature. This will help to dry the 
engine. 
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Cylinder Block 
Cleaning 


After any cylinder bore service operation, such as 
honing or deglazing, clean the bore(s) with soap or 
detergent and water. Then, thoroughly rinse the 
bore(s) with clean water to remove the soap or 
detergent, and wipe the bore(s) with a clean cloth 
dipped in engine oil If these procedures are not 
followed, rusting of the cylinder bore(s) may 
occur. 


If the engine is disassembled, thoroughly clean the 
block with solvent. Remove old gasket material from 
all machined surfaces. Remove all pipe plugs that seal 
oil passages, clean out all the passages. Blow out all 
passages, then bolt holes, etc., with compressed air. 
Make sure threads in the cylinder head bolt holes are 
clean. Dirt in the threads may cause binding and result 
in a false torque reading. Use a tap to true-up threads 
and to remove all deposits. Thoroughly clean the 
grooves in the crankshaft bearings and bearing 
retainers. 


Inspection 


After the block has been thoroughly cleaned, check it 
for cracks. Tiny cracks not visible to the naked eye 
may be detected by coating the suspected area with a 
mixture of 25 percent kerosene and 75 percent light 
engine oil. Wipe the part dry and immediately apply a 
coating of zinc oxide dissolved in wood alcohol. Do not 
use rubbing alcohol as a substitute. If cracks are 
present, the coating will become discolored at the 
damaged area. Replace the block if it is cracked. 


Check all machined surfaces for burrs, nicks, 
scratches and scores. Remove minor imperfections 
with an oil stone. 


Check the cylinder block for flatness of the cylinder 
head gasket surface following the procedure and 
specifications recommended for the cylinder head. 
The cylinder block can be machined to bring the 
cylinder head gasket surface within the flatness 
specifications listed in the specific engine section, but 
not to exceed 0.254mm (0.010 inch) stock 
removal from the original gasket surface. 


Replace all plugs that show evidence of leakage. 
Inspect the cylinder walls for scoring, roughness or 
other signs of wear. Check the cylinder bore for 
out-of-round and taper. Measure the bore with an 
accurate bore gauge following the instructions of the 
manufacturer. Measure the diameter of each cylinder 
bore at the top, middle and bottom with the gauge 
placed at right angles and parallel to the centerline of 
the engine. Use only the measurements obtained 
at 90 degrees to the engine centerline when 
calculating the piston-to-cylinder bore clearance. 
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CLEANING AND INSPECTION (Continued) 


Inspect the main and connecting rod journals for 
cracks, scratches, grooves, scores or rough finish. 
Inspect the crankshaft oil seal surface for nicks, sharp 
edges, or burrs that might damage the oil seal during 
installation or cause premature seal wear. 


AVS 8 = VERTICAL TAPER 
C VS D = HORIZONTAL TAPER 
AVS C AND B VS D = OUT OF ROUND 


CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL 


A7267-B 


Main and Connecting Rod Bearings 
Cleaning 


Bearings that are to be reused should be identified so 
they can be installed in their original locations. 


Clean the bearing inserts and caps thoroughly in 
solvent, and dry them with compressed air. Do not 
scrape gum or varnish deposits from the bearing 
shells. 


Inspection 


Inspect each bearing carefully. Bearings that have a 
scored, chipped or worn surface should be replaced. 
Typical examples of unsatisfactory bearings and their 
causes are shown in the illustration. The copper lead 
bearing base may be visible through the bearing 
overlay. If the base showing is less than 20 percent of 
the total area, the bearing is not excessively worn. It is 
not necessary to replace the bearing if the bearing 
clearance is within recommended limits. Check the 
clearance of bearings that appear to be satisfactory 
with Plastigage as outlined under Overhaul in this 
section. 
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CRATERS OR POCKETS BRIGHT (POLISHED) 


SECTIONS 


FATIGUE FAILURE IMPROPER SEATING 


OVERLAY 


SCRATCHES DIRT IMBEDDED WIPED OUT 


INTO BEARING MATERIAL 


LACK OF OIL OR 
IMPROPER CLEARANCE 


SCRATCHED BY DIRT 


OVERLAY GONE 


FROM EDGES RADIUS RIDE 


HOURGLASSING RADIUS RIDE 


Crankshaft 
Cleaning 


CAUTION: Handle the crankshaft with care to 
avoid possible damage to the finished surfaces. 


Clean the crankshaft with solvent, then blow out all oil 
passages with compressed air. 


Measure the diameter of each journal in at least four 
places to determine an out-of-round, taper or 
undersize condition. For specifications, refer to the 
appropriate engine section. 


CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL 


= VERTICAL TAPER 
= HORIZONTAL TAPER 
AND B VS D = OUT OF ROUND 


AVS B 
Cvs D 
AVSC 
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CLEANING AND INSPECTION (Continued) 


On an engine used with a manual transmission, check 
the fit of the clutch pilot bearing in the bore of the 
crankshaft. A needle roller bearing and adapter 
assembly is used as a clutch pilot bearing. It is press fit 
directly into the engine crankshaft and should not be 
loose. Inspect the inner surface of the bearing for wear 
or a bell-mouth condition. Check the inside diameter of 
the bearing to see if it is worn or damaged. The 
bearing and adapter assembly cannot be serviced 
separately. The needle bearing clutch pilot can only be 
installed with the seal end of the bearing facing the 
transmission. The bearing and seal are pre-greased 
and do not require additional lubrication. A new 
bearing must be installed whenever a bearing is 
removed. 


Inspect the pilot bearing, when used, for roughness, 
evidence of overheating or loss of lubricant. Replace if 
any of these conditions are found. 


Pistons, Pins and Rings 
Cleaning 


Remove deposits from the piston surfaces. Clean gum 
or varnish from the piston skirt, piston pins, and rings 
with solvent. 


CAUTION: Do not use a caustic cleaning solution 
or a wire brush to clean pistons. 


Clean the ring grooves with Piston Ring Groove 
Cleaner D8 1L-6002-D or equivalent. Make sure oil ring 
slots (or holes) are clean. 


a 


4 
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CLEAN PISTON RING 
GROOVES USING 
PISTON RING 
GROOVE CLEANER 
081L-6002-D 


A8102-B 


Inspection 


Carefully inspect the pistons for fractures at the ring 
lands, skirts, oil ring slot corners, and pin bosses, and 
for scuffed, rough or scored skirts. If the lower inner 
portion of the ring grooves have a high step, replace 
the piston. The step will interfere with ring operation 
and cause excessive ring side clearance. 
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Spongy, eroded areas near the edge of the top of the 
piston are usually caused by detonation or preignition. 
A shiny surface on the thrust surface of the piston, 
offset from the centerline between the piston pin holes, 
can be caused by a bent connecting rod. Replace 
pistons that show signs of excessive wear, wavy ring 
lands or fractures or damage from detonation or 
preignition. 


Check the piston-to-cylinder bore clearance by 
measuring the piston and bore diameters.Refer to 
Specifications in the appropriate engine section for the 
proper clearance. Refer to Cylinder Block Inspection 
for the bore measurements procedure. Measure the 
outside diameter of the piston and check the ring side 
clearance following the procedure under Fitting 
Pistons, Pins and Rings. 


Replace piston pins showing signs of fracture, etching 
or wear. Check the piston pin fit in the piston and rod. 


Check the outside diameter of the piston pin and the 
inside diameter of the pin bore in the piston. Replace 
any piston pin or piston that is not within 
specifications. Refer to the Specifications in 
appropriate engine section. 


Replace all rings that are scored, broken, chipped or 
cracked. Check the end gap and side clearance. 
Rings should not be transferred from one piston 
to another, regardless of mileage. 


Connecting Rods 
Cleaning 


Remove the bearings from the rod and cap. Identify 
each bearing location if they are to be used again. 
Clean the connecting rod in solvent, including the rod 
bore and the back of the inserts. Do not use a 
caustic solution. Blow out all passages with 
compressed air. 


Inspection 


The connecting rods and related parts should be 
carefully inspected and checked for conformance to 
specifications. Refer to the appropriate engine 
section. 


Various forms of engine wear caused by these parts 
can be readily identified. 


A shiny surface on either pin boss inside of the piston 
usually indicates that a connecting rod is bent. 


Abnormal connecting rod bearing wear can be caused 
by either a bent connecting rod, worn or damaged 
crankpin, or a tapered connecting rod bore. 


Twisted connecting rods can create an identifiable 
piston skirt wear pattern, but badly twisted rods will 
disturb the action of the entire piston, rings, and 
connecting rod assembly and may be the cause of 
excessive oil consumption. 


Check the connecting rods for bend or twist on a 
suitable alignment fixture. Follow the instructions of 
the fixture manufacturer. If the bend and/or twist 
exceeds specification, the connecting rod must be 
replaced. 
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CLEANING AND INSPECTION (Continued) 


Inspect the connecting rods for signs of fractures and 
the bearing bores for out-of-round and taper. If the 
bore exceeds the recommended limits and/or it the 
connecting rod is fractured, it should be replaced. 
Check the inside diameter of the connecting rod piston 
pin bore. If the pin bore in the connecting rod is larger 
than specification, install a 0.025mm (0.001 inch) 
oversize piston pin. First, prefit the oversize piston pin 
to the piston pin bore by reaming or honing the piston 
to provide 0.007-0 13mm (0.0003-0.0005 inch) 
clearance (light slip fit). Assemble the piston, piston 
pin and connecting rod following the procedure in this 
section. It is not necessary to ream or hone the pin 
bore in the connecting rod. Replace damaged 
connecting rod nuts and bolts. 


Camshaft 
Cleaning 
Clean the camshaft in solvent and wipe it dry. 


Remove light scuffs, scores or nicks from the 
camshaft machined surfaces with a smooth oil stone. 


NOTE: If camshaft journals are excessively worn or 
scored, the camshaft must be replaced. Camshaft 
journals can be refinished to accommodate 0.38mm 
(0.015 inch) undersize bearing. If the journals do not 
“‘clean up,’’ the camshaft must be replaced. 


Inspection 
Check camshaft bores for size, taper, roundness, 


alignment and finish. 


NOTE: Refer to Specifications in the appropriate 
engine section in this group for camshaft 
specifications. 


If any of these exceed the limits given in specifications, 
install new camshaft bearings. 


Inspect the camshaft lobes for scoring and signs of 
abnormal wear. Lobe pitting except in the general area 
of the lobe toe is not detrimental to the operation of the 
camshaft; therefore, the camshaft should not be 
replaced unless the lobe lift loss has exceeded 
specification or pitting has occurred in the lobe lift 
area. 


The lift of the camshaft lobes can be checked with the 
camshaft installed in the engine or on centers. Refer to 
Camshaft Lobe Lift. 


To measure the camshaft lobe lift, proceed as follows: 


1. Measure distance between major (A-A) and minor 
(B-B) diameters of each cam lobe with a Vernier 
caliper and record readings. The difference in 
readings on each cam diameter is lobe lift. 
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If readings do not meet specification, replace 
camshaft. 


NOTE: Refer to Specifications in the appropriate 
engine section. 


6.35mm , 6.35mm 
1/4 INCH] 1/4 INCH 


NO PITTING 
ALLOWED IN 
THIS AREA 


DIMENSION A MINUS 
DIMENSION B EQUALS 
THE CAM LOBE LIFT 


A14135-1A 


Hydraulic Tappets 


The tappet assemblies should be kept in proper 
sequence so that they can be installed in their original 


position. Inspect and test each tappet separately so 
as not to intermix. If any part of the tappet 
assembly needs replacing, replace the entire 
assembly. If a tappet is worn, it is recommended that 
all tappets and camshaft be replaced. 


Cleaning 


Thoroughly clean all the parts in clean solvent and 
wipe them with a clean, lint-free cloth. 


inspection 


Inspect the parts and discard the entire tappet 
assembly if any part shows pitting, scoring or 
excessive wear. Replace the entire assembly if the 
plunger is not free in the body. The plunger should drop 
to the bottom of the body by its own weight when 
assembled dry. 


Assemble the tappet assembly and check for freeness 
of operation by pressing down on the plunger. The 
tappets can also be checked with a hydraulic tester to 
test the leakdown rate. Follow the instructions of the 
test unit manufacturer or the Hydraulic Tappet 
procedure under Diagnosis and Testing. 
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CLEANING AND INSPECTION (Continued) 


Flat Tappet Wear 


ACCEPTABLE UNACCEPTABLE 


(CONTACT FACE 
CONVEX AND SMOOTH) 


CONCAVE 


A4290-B 


Oil Pump 
Cleaning 


Wash all parts in a solvent and dry them thoroughly 
with compressed air. Use a brush to clean the inside of 
the pump housing and the pressure relief valve 
chamber. Make sure all dirt and metal particles are 
removed. 


Inspection 
NOTE: Refer to Specifications in the appropriate 


engine section for clearances and service limits. 


Check the inside of the pump housing and the inner 
and outer gears for damage or excessive wear. 


Check the mating surface of the pump cover for wear. 
Minor scuff marks are normal, but if the cover, gears 
or housing surfaces are excessively worn, scored or 
grooved, replace the pump. Inspect the rotor for nicks, 
burrs or score marks. Remove minor imperfections 
with an oil stone. 


Measure the inner to outer rotor tip clearance. 


Engine Service, Gasoline 


NOTE: 

WITH ROTOR ASSEMBLY REMOVED FROM 
THE PUMP AND RESTING ON A FLAT 
SURFACE, THE INNER AND OUTER ROTOR 
TIP CLEARANCE MUST NOT EXCEED 0.30mm 
(0.012 IN) WITH FEELER GAUGE INSERTED 
13mm (0.5 IN) MINIMUM. 


A7541-1A 


With the rotor assembly installed in the housing, place 
a straightedge over the rotor assembly and the 
housing. 


Measure the vertical clearance (rotor end play) 
between the straightedge and both the inner rotor and 
the outer race. Maximum clearance must not exceed 
0. 13mm (0.005 inch). 


4 a — 
ryt STRAIGHT EDGE 


D83L-4201-A 


FEELER GAUGE 


© 


A9401-1B 
y 


Inspect the relief valve spring to see if it is collapsed or 
worn. Check the relief valve spring tension. If the 
spring tension is not within specification and/or the 
spring is worn or damaged, replace the pump. Check 
the relief valve piston for free operation in the bore. 


NOTE: Internal components are not serviced. If any 
component is out of specification, the pump assembly 
must be replaced. 


Refer to the Specifications portion of the appropriate 
engine section in this group for oil pump specifications. 
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CLEANING AND INSPECTION (Continued) 


Oil Pan 
Cleaning 


Scrape any dirt or metal particles from the inside of 
the pan. Scrape all old gasket material from the 
gasket surface. Wash the pan in a solvent and dry it 
thoroughly. Make sure all foreign particles are 
removed. 


CAUTION: Do not damage the oil level sensor (if 
equipped) when cleaning the oil pan. 


Inspection 


Check the pan for cracks, holes or damaged drain 
plug threads. Check the gasket surface for damage 
caused by over-tightened bolts. Replace with a new oil 
pan if repairs cannot be made. 


Cylinder Heads 
Cleaning 


With the valves installed to protect the valve 
seats, remove deposits from the combustion 
chambers and valve heads with a scraper and a 
wire brush. Be careful not to damage the cylinder 
head gasket surface. After the valves are removed, 
clean the valve guide bores. Use cleaning solvent to 
remove dirt, grease and other deposits from the 
valves with a fine wire brush or buffing wheel. 


Inspection 


Inspect the cylinder heads for cracks or excessively 
burned areas in the exhaust outlet ports. 


Check the cylinder head for cracks and inspect the 
gasket surface for burrs and nicks. Small 
imperfections of this type can be dressed down using 
an oil stone. Replace the head if it is cracked. 


Valve Spring Tension 


Inspect the valve spring, valve spring retainers, and 
keys for wear or damage. Discard any damaged 
parts. 


Check the springs for proper pressure at the specified 
spring lengths using Valve Clutch Spring Tester 
TOOL-65 13-DD. Weak valve springs cause poor 
engine performance. Replace any spring not within 
specification. For Specifications, refer to the 
appropriate engine section. Manually rotating the 
valve spring assemblies while installed in the engine, 
will not determine condition of valve springs. 
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APPLY TORQUE UNTIL 
CLICK IS HEARD, READ 
TORQUE WRENCH AND 
MULTIPLY READING 
BY TWO 


VALVE CLUTCH SPRING 
TESTER TOOL-6513-D0 


VALVE SPRING 


SET KNOB TO 
COMPRESSED 
LENGTH OF SPRING 


A&8516-B 


Valve Spring Squareness 


Check each spring for squareness using a steel 
square and a flat surface. Stand the spring and square 
on end of the flat surface. Slide the spring up to the 
square. Revolve the spring slowly and observe the 
space between the top coil of the spring and the 
square. Refer to the illustration below. 


CHECK 


SPECIFICATION CLOSED COIL END DOWNWARD 


Refer to Specifications in the appropriate engine 
section for out-of-square limits. 


Follow the same procedure to new valve springs 
before installation. 


Make sure the proper spring (color-coded) is 
installed. 


Valve Rocker Arm 
Cleaning 


Clean all parts thoroughly. Make sure all oil passages 
are open. 
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CLEANING AND INSPECTION (Continued) 


Make sure oil passage in the push rod end of the 
rocker arm is open. 


Inspection 


Inspect the shaft and the rocker arm bore for nicks, 
scratches, scores or scuffs. Replace any damaged 
parts. 


ROCKER 
ARM BOLT 


FULCRUM 


ROCKER 
ARM 


AS859-E 


Inspect the pad at the valve end of the rocker arm for 
indications of scuffing or abnormal wear. If the pad is 
grooved, replace the rocker arm. Do not attempt to 
true this surface by grinding. On pedestal 
mounted rocker arms, check the rocker arm pad, 
side rails and fulcrum seat for excessive wear, 
cracks, nicks, or burrs. Check the rocker arm bolt 
for stripped or broken threads. 


Push Rods 
Cleaning 


Clean the push rods in a suitable solvent. Blow out the 
oil passage in the push rods with compressed air. 


inspection 


Check the ends of the push rods for nicks, grooves, 
roughness or excessive wear. Replace damaged push 
rods. 


The push rods can be visually checked for 
straightness while they are installed in the engine by 
rotating them with the valve closed. They also can be 
checked with a dial indicator. 
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HOLDING DIAL 
FIXTURE INDICATOR 
TOOL-4201-C 


2 ——_____¥__y Oc apeam 


PUSH ROD 


A10196-1B 


If the push rod is bent beyond specifications, it should 
be replaced. Do not attempt to straighten push 
rods. 


intake Manifold 
Cleaning 


Remove all gasket material from the machined 
surfaces of the manifold. Clean the manifold in a 
suitable solvent and dry it with compressed air. 


inspection 


Inspect the manifold for cracks, damaged gasket 
surfaces, or other problems that would make if unfit for 
further service. Replace all studs that are stripped or 
otherwise damaged. Clean the EGR exhaust 
passages. Remove all filings and foreign matter 
that may have entered the manifold as a result of 
service. 


Check the baffle plate(s) on the underside of the 
manifold if so equipped. The baffle(s) should be 
securely fastened. 


Exhaust Manifold 
Cleaning 


Remove all gasket or foreign material from all inlet and 
outlet sealing surfaces of the manifold. 


Inspection 


Inspect the cylinder head joining flanges of the exhaust 
manifold for evidence of exhaust gas leaks. 


Inspect the manifold for cracks, damaged gasket 
surfaces, or other damage that would make them unfit 
for further service. Warped or cracked exhaust 
manifolds must be replaced. 
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CLEANING AND INSPECTION (Continued) 


Flywheel, Automatic Transmission 
Inspection 


Inspect the flywheel for cracks or other damage that 
would make it unfit for further service. Inspect the 


flywheel ring gear for worn, chipped or cracked teeth. 
If the teeth are damaged, replace the ring gear and 
flywheel assembly. 


With the flywheel installed on the crankshaft, check 
the gear face runout. 


OVERHAUL 


Service Limit Specifications 


Service limit specifications are intended to be a guide 
only, to be used when overhauling or reconditioning an 
engine or engine component. A determination can be 
made whether a component is suitable for continued 
service or should be replaced for extended service 
while the engine is disassembled. 


Cylinder Block 
Servicing Sand Holes or Porous Engine Castings 


Porosity or sand hole(s), which will cause oil seepage 
or leakage, can occur with modern casting processes. 
A complete inspection of engine and transmission 
should be made. If the leak is attributed to the porous 
condition of the cylinder block or sand hole(s), service 
can be made with Ford Metallic Plastic C6AZ-19554-A 
(M3D35-A(E)) or equivalent. Do not service cracks 
with this material. Service with this metallic plastic 
must be confined to those cast iron engine component 
surfaces where the inner wall surface is not exposed 
to engine coolant pressure or oil pressure. For 
example: 


a. Cylinder block surfaces extending along the 
length of the block, upward from the oil pan rail to 
the cylinder water jacket, but not including 
machined areas. 


Lower rear face of the cylinder block. 


Intake manifold casting. Service is not 
recommended to the intake manifold 
exhaust crossover section, since 
temperatures can exceed the recommended 
temperature limit of 260°C (500°F). 


Cylinder front cover on engines using cast iron 
material. 


Cylinder head, along the valve rocker arm cover 
gasket surface. 
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TYPICAL FOR V-8 ENGINE 


REAR AND RH SIDE A14134-1A 


Clean surface to be serviced by grinding or rotary 
filing to a clean bright metal surface. Chamfer or 
undercut hole or porosity to a greater depth than 


rest of cleaned surface. Solid metal must 
surround hole. Openings larger than 6.35mm 
(1/4-inch) should not be serviced using metallic 
plastic. Openings in excess of 6.35mm (1 /4-inch) 
can be drilled, tapped and plugged using common 
tools. Clean service area thoroughly. Metallic 
plastic will not stick to a dirty or oily surface. 


Mix metallic plastic base and hardener as 
directed on container. Stir thoroughly until 
uniform. 


Apply service mixture with a suitable clean tool 
(putty knife, wood spoon, etc.) forcing epoxy into 
hole or porosity. 


Allow service mixture to harden. This can be 
accomplished by two methods. Heat cure witha 
250-watt lamp placed 254mm (10 inches) from 
serviced surface, or air-dry for 10-12 hours at 
temperatures above 10°C (50°F). 


Sand or grind serviced area to blend with general 
contour of surrounding surface. 


Paint the surface to match the rest of the block. 


Cylinder Walls, Refinishing 


Honing is recommended for refinishing cylinder walls 
only when no cross-hatch pattern is visible on cylinder 
walls, or for fitting pistons to the specified clearance. 
The grade of hone to be used is determined by the 
amount of metal to be removed. Follow the instructions 
of the hone manufacturer. If coarse stones are used to 
start the honing operation, leave enough material so 
that all hone marks can be removed with the finishing 
hone which is used to obtain the proper piston 
clearance. After honing, thoroughly clean cylinder 
bores with a detergent and water solution. Then wipe 
the bore(s) with a clean cloth dipped in new engine oil. 
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Cylinder walls that are severely marred and/or worn BerieainNeGecnce 


beyond the specified limits should be refinished. Refer 
to the Specifications portion of the appropriate engine 
section in this group for cylinder bore diameter 
specifications. 


CAUTION: Before any cylinder is refinished, all 
main bearing caps must be in place and tightened 
to the proper torque so that the crankshaft 
bearing bores will not become distorted from the 
refinishing operation. 


Hone only the cylinder or cylinders that require 
refinishing. All pistons are the same weight, both 
standard and oversize; therefore, various sizes of 
pistons can be used without upsetting engine balance. 
Refinish the cylinder with the most wear first to 
determine the maximum oversize. If the cylinder will 
not clean up when refinished for the maximum oversize 
piston recommended, replace the block. 


Refinish the cylinder to within approximately 0.038mm 
(0.0015 inch) of the required oversize diameter. This 
will allow enough stock for the final step of honing so 
that the correct surface finish and pattern are 
obtained. For the proper use of the refinishing 
equipment, follow the instructions of the manufacturer. 
Only experienced personnel should be allowed to 
perform this work. 


Use a motor-driven, spring pressure-type Cylinder 
Hone Set T73L-6011-A, hone at a speed of 300-500 
rpm. Hones of grit sizes 180-220 will normally provide 
the desired bore surface finish of 18-38 AA. 


When honing the cylinder bores, use a lubricant 
mixture of equal parts of kerosene and SAE No. 20 
motor oil. Operate the hone in such a way as to 
produce a cross-hatch finish on the cylinder bore. The 
cross-hatch pattern should be at an angle of 
approximately 30 degrees to the cylinder bore. After 
the final operation in either refinishing method 
and prior to checking the piston fit, thoroughly 
clean with a detergent and water solution, and 
then oil the cylinder walls. Mark the pistons to 
correspond to the cylinders in which they are to be 
installed. When the refinishing has been completed 
and all pistons are fitted, thoroughly clean the entire 
block and oil the cylinder walls. 


Refinish cylinders that are deeply scored, 
out-of-round, and/or where taper exceeds 
specification. If the cylinder walls have minor surface 
imperfections, but the out-of-round and taper are 
within limits, it may be possible to remove the 
imperfections by honing the cylinder walls and 
installing new service piston rings, providing the piston 
clearance is within specification. For specifications, 
refer to the appropriate engine section. 


oO 
CENTER LINE OF 
ENGINE 


8 
PARALLEL 
TO CENTER LINE 
OF ENGINE 


1. OUT-OF-ROUNO = DIFFERENCE BETWEEN A AND B 
2. TAPER = DIFFERENCE BETWEEN THE A MEASURE- 


MENT AT TOP OF CYLINDER BORE ANO THE A 
MEASUREMENT AT BOTTOM OF CYLINDER BORE. A2905-B 


Fitting Main or Connecting Rod Bearings with 
Plastigage 


1. 


Clean crankshaft journals. Inspect journals and 
thrust faces for nicks, burrs or roughness that 
would cause premature bearing wear. When 
replacing standard bearings with new 
bearings, it is good practice to fit bearing to 
minimum specified clearance. If desired 
clearance cannot be obtained with a standard 
bearing, try a 0.050mm (0.002 inch) undersize 
bearing set to obtain proper clearance. 


If fitting main bearing in vehicle, position a jack 
under counterweight adjoining bearing which is 
being checked. Support crankshaft with jack so 
its weight will not compress Plastigage and 
provide an erroneous reading. 


CAUTION: Do not position jack under 
crankshaft pulley. Crankshaft post damage 
will result. 


Place a piece of Plastigage D8 1L-6002-B or 
equivalent on bearing surface across full width of 
bearing cup and about 6.35mm (1/4 inch) off 
center. 


Install cap and tighten bolts to specification. Refer 
to the torque specifications chart in the 
appropriate engine section in this group for 
bearing cap bolt or nut torque specifications. Do 
not turn crankshaft while Plastigage is in place. 
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Remove cap. Using Plastigage scale, check . Ifbearing clearance exceeds the specified limits, 

width of Plastigage at widest point to get try using one of the various combinations of 

minimum clearance. check at narrowest point to undersize bearings as directed by the 

get maximum clearance. Difference between accompanying table. Use of any other bearing 

reading is taper of journals. combination is not recommended. Bearing 
clearance must be within specified limits. Refer to 
appropriate section under Specifications for main 

Srna and connecting rod bearing clearance limits. 


OF JOURNAL ABOUT , . : 
6.35mm (1/4-inch) . fuse of these bearing combinations does not 


bring clearance to the desired limits, refinish the 
crank journal to .254mm (.010 inch) undersize, 
and use the appropriate undersize bearing. 


After bearing has been fitted and cleaned, apply a 


) ) light coat of engine oil to journal and bearings. 
\ Install bearing cap. Tighten cap bolts to 
a specification. 
. Repeat procedure for remaining bearings that 
O\ require replacement. 
MEASURING 
038mm 

peer fee AZ? \0 PLASTIGAGE 


(0.0015 INCH) 
CLEARANCE 


CHECK WIDTH 
OF PLASTIGAGE 


Undersize Bearing Chart 


FOR THIS AMOUNT USE THIS BEARING SIZE 


OF BEARING 
CLEARANCE EXCESS UPPER BEARING LOWER BEARING 
0.0-0.0005 0.025 ; STANDARD STANDARD 
0.0005-0.0010 0.025 ; 0.025 0.001 U.S. 


0.0010-0.0015 0.050 0.025 0.001 U.S. 
0.0015-0.0020 0.050 0.050 0.002 U.S. 


Journals, Refinishing Pistons, Pins and Rings 


Dress minor imperfections such as scores, nicks or Fitting Pistons 
burrs with an oil stone. If the journals are severely a 
marred or exceed the service limit, they should be Pistons are available for service in standard size and 


refinished to size for the next undersize bearing. the oversize shown in the appropriate engine section 


i ee nine the i | nee under Specifications. 

a dha dee ea ght - The standard size pistons are color-coded red, blue or 
journals will not clean up to maximum undersize yellow on the dome. 

bearing available, replace the crankshaft. 


Always reproduce the same journal shoulder radius 
that existed originally. Too small a radius will result in 
fatigue failure of the crankshaft. Too large a radius will 
result in bearing failure due to radius ride of the 
bearing. 


After refinishing the journals, chamfer the oil holes. 
Polish the journal with a No. 320 grit polishing cloth 
and engine oil (crocus cloth may also be used as a 

polishing agent) to obtain a smooth finish. 
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Measure the cylinder bore and select the piston to 
make sure the proper clearance is achieved. When the 
bore diameter is in the lower one-third of the specified 
range, a red piston should be used. When the bore 
diameter is in the middle one-third, a blue piston should 
be used. When the bore diameter is in the upper 
one-third, a yellow piston should be used. 


NOTE: Cylinder bore must be clean and dry, and 
engine block must remain at room temperature 
(21°C/70°F) for eight hours before taking cylinder 
measurements. 


CENTERLINE OF 


CRANKSHAFT 


A - At Right angle to center line of engine 
B - Parallel to center line of engine 


Top Measurement: Make 12.70mm (1/2 inch) below top of block deck 


Bottom Measurement: Make within 12.70mm (1/2 inch) above top of 
piston - when piston is at its lowest travel (B.D.C) 


Bore Service Limit: Equals the average of “A” and “B’’ when measured 
at the center of the piston travel. 


Taper: Equals difference between ‘’A” top and “A” bottom. 


Out-of-Round: Equals difference between “A” and “B’” when measured 
at the center of piston travel. 


Refer to Specification tables at end of each engine section. 
A4165-1G 


Measure the piston diameter to make sure the 
specified clearance is obtained. It may be necessary 
periodically to use another piston (within the same 
grade size) that is either slightly larger or smaller to 
achieve the specified clearance. 


If none can be fitted, refinish the cylinder to provide the 
proper clearance for the piston. 


When a piston has been fitted, mark it for assembly in 
the cylinder to which it was fitted. 


If the taper, out-of-round and piston-to-cylinder bore 
clearance conditions of the cylinder bore are within 
specified limits, new piston rings will give satisfactory 
service. 


TYPICAL 
CYLINDER BORE 
MICROMETER 


CENTRALIZING 


CENTRALIZING PLUNGERS 


PLUNGERS 


Sis 


EXTENSIONS 
FURNISHED 
WITH EACH 

SIZE DIAMETER 

BORE GAUGE 


t 


| 


it 


REFERENCE 
EXTENSION CONTACT 
POSITIVE CENTRALIZATION 


CENTRALIZING PLUNGERS AUTOMATICALLY 

LOCATE THE GAUGING CONTACTS CENTRALLY ON 

THE BORE DIAMETER EVEN WHEN THE GAUGE IS 
INSERTED AT AN ANGLE. aajeae 


If new rings are to be installed in a used cylinder that 
has not been refinished, remove the cylinder wall glaze 
using only spring-loaded Engine Cylinder Hone Set 
T73L-6011-A, and only if there is no visible sign of 
cross-hatch markings on the cylinder walls. (Refer to 
Cylinder Block, Cylinder Walls, Refinishing). Always 
clean the cylinder bore thoroughly with detergent and 
water solution. 


1. Calculate size piston to be used by taking a 
cylinder bore check. Follow procedures outlined 
previously. 


Select proper size piston to provide desired 
clearance. Measure piston diameter in-line with 
centerline of piston pin and at 90 degrees to 
piston pin axis. 


Make sure piston and cylinder block are at room 
temperature, 21°C (70°F). After any 
refinishing operation, allow cylinder bore to 
cool, and make sure piston and bore are 
clean and dry before piston fit is checked. 


Fitting Piston Rings 


NOTE: Always use a piston ring expanding tool to 
install rings on a piston. 
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1. Select proper ring set for size of cylinder bore. 


2. Position ring in cylinder bore in which it is going to 
be used. 


3. Pushring down into bore area where normal ring 
wear is not encountered. 


4. Position ring in bore so ring is square with cylinder 
wall. Use caution to avoid damage to ring or 
cylinder bore. 


5. Measure gap between ends of ring with a feeler 
gauge. If ring gap is less than or greater than 
specified limits, try another ring set. For 
specifications, refer to the appropriate engine 
section. 


MEASURE PISTON RING 
GAP USING A FEELER 
GAUGE 


iF GAP IS LESS THAN 
SPECIFICATION, REMOVE 
STOCK FROM ENOS OF RING 


A8515-8 


6. Check ring side clearance of compression rings 
with a feeler gauge inserted between ring and its 
lower land. Gauge should slide freely around 
entire ring circumference without binding. Any 
wear that occurs will form a step at inner portion 
of lower land. If lower lands have high steps, 
piston should be replaced. 


7. Piston rings should be staggered on the piston to 
make sure the piston ring end gaps are not 
aligned. 


. ingeigl 

ealte 
tee 
Cae 


— mn 
Arcsin. -— 


SU 


— 


(\ CHECK PISTON RING SIDE 
q\ CLEARANCE USING A FEELER 
(iN GAUGE 


A8514-B 
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Cylinder Heads 
Replace the head if it is cracked. Do not plane or 


grind more than 0.254mm (0.010 inch) from 
original cylinder head gasket surface. Remove all 
burrs or scratches with an oil stone. 


Cylinder Head Flatness 


When a cylinder head is removed because of gasket 
leaks, check the flatness of the cylinder head gasket 
surface for conformance to specification. For 
specifications, refer to the appropriate engine section. 


If necessary to refinish the cylinder head gasket 
surface, do not plane or grind off more than 
0.254mm (0.010 inch). 


A15267-A 
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OVERHAUL (Continued) 
Valve Seat Runout DIAL 
Check the valve seat runout with Valve Seat Runout thea lhl 


Y TOOL-4201-C 


Gauge D8 1P-6002-E or equivalent as illustrated 
below. Follow the instructions of the gauge 
manufacturer. If the runout exceeds the wear limit, 
reface the valve and valve seat. For specifications, 
refer to the appropriate engine section. 


VALVE SEAT 
RUNOUT GAUGE 
D81P-6002-E 
A it 
'y : W 
ad 
“stege O) of 


VALVE STEM 
ee CLEARANCE TOOL 
lh A10707-1B 


Position the dial indicator with its flat tip against the 
center portion of the tool’s spherical section at 
approximately 90 degrees to the valve stem axis. 
Move the tool back and forth in line with the indicator 
stem. Take a reading on the dial indicator without 


Valve Stem-to-Guide Clearance removing the tool from the valve guide upper surface. 


Check the valve stem-to-valve guide clearance of 
each valve in its respective valve guide with Valve 
Stem Clearance TOOL-6505-E. Use a flat-end 
indicator point. 


Install the tool on the valve stem until it is fully seated, 
and tighten the knurled setscrew firmly. Permit the 
valve to drop away from its seat until the tool contacts 
the upper surface of the valve guide. 


Divide the reading by two, the division factor for the 
tool. If valve stem-to-valve guide clearance exceeds 
the wear limit, ream the valve guide for the next 
oversize valve stem as outlined under Valves. 


Valves, Select Fitting 


If the valve stem-to-valve guide clearance exceeds the 
service clearance, ream the valve guide for the next 
oversize valve stem. Valves with oversize stem 
diameters of 0.38mm and 0.76mm (0.015 inch and 
0.030 inch) are available for service in diameters of 
0.41mm and 0.8 1mm (0.016 inch and 0.032 inch) 
oversize. Always reface the valve seat after the 
valve guide has been reamed. Refer to Valve 
Guides, Reaming. 


In the case of valve stem-to-vaive guide clearance, the 
service clearance is intended as an aid to diagnosing 
engine noise only, and does not constitute a failure or 
indicate need for service. However, when overhauling 
or reconditioning a cylinder head, the service 
clearance should be regarded as a practical working 
value, and used as a determinant for installing the next 
oversize valve to make sure service life is extended. 
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Valve Guides, Reaming 


If it becomes necessary to ream a valve guide to install 
a valve with an oversize stem, a hand reaming kit is 
available which contains the following reamer and pilot 
combinations: a 0.38mm (0.015 inch) OS reamer with 
a 0.76mm (0.03 inch) OS pilot, and a 0.76mm (0.03 
inch) reamer with a 0.38mm (0.015 inch) OS pilot. 


BREAK SHARP CORNER 


A8197-B 


When replacing a standard size valve with an oversize 
valve, always use the reamer in sequence (smallest 
oversize first, and then next smallest, etc.) so as not to 
overload the reamers. Always reface the valve seat 
after the valve guide has been reamed, and use a 
suitable scraper to break the sharp corner (inside 
diameter) at the top of the valve guide. 


NOTE: If oversize valve stems and oversize stem 
seals are not available, bore out original guide and 
install service bushing. Ream inside diameter for 
specified clearance for standard size valve. Reface 
valve seat, as required. Install standard size valve 
stem oil seal. 


If the valve face runout is excessive and/or to remove 
pits and grooves, reface the valves to a true 45 
degree angle. Remove only enough stock to correct 
the runout or to clean up the pits and grooves. If the 
edge of the valve head is less then 0.794mm (1/32 
inch) thick after grinding, replace the valve as the 
valve will run too hot in the engine. The interference 
angle of the valve and seat should not be lapped 
out. Remove all grooves or score marks from the 
end of the valve stem, and chamfer it as 
necessary. Do not remove more than 0.254mm 
(0.010 inch) from the end of the valve stem. 
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If the valve and/or valve seat has been refaced, it will 
be necessary to check the clearance between the 
rocker arm pad and the valve stem with the valve train 
assembly installed in the engine. 


Valve Seats, Refacing 


Measure the valve seat width. Reface the valve 
seat(s) if the width is not within specifications. Refer to 
the appropriate engine section. 


Refer to Engine Service in the Rotunda Tool catalog for 
a description of the various types of valve seat 
grinders and cutters available. 


Refacing the valve seat should be closely coordinated 
with the refacing of the valve face so that the finished 
seat and valve face will be concentric and the 
specified interference angle will be maintained. This is 
important so that the valve and seat will have a 
compression-tight fit. Make sure refacer grinding 


wheels are properly dressed. 


Grind the valve seats of all engines to a true 45 degree 
angle. Remove only enough stock to clean up pits and 
grooves or to correct the valve seat runout. After the 
seat has been refaced, use a seat width scale or a 
machinist scale to measure the seat width. Narrow the 
seat, if necessary, to bring it within specification. Refer 
to the appropriate engine section for specifications. 


TO REMOVE STOCK FROM 
TOP OF SEAT 
USE 30° WHEEL 


TO REMOVE STOCK FROM 
BOTTOM OF SEAT, USE 
THE FOLLOWING WHEEL: 
INT — 60° 
EXH — 60° 
VALVE 
SEAT 
WIDTH 


A14138-1A 
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If the valve seat width exceeds the maximum limit, 
remove enough stock from the top edge and/or 
bottom edge of the seat to reduce the width to 
specification. 


On the intake and exhaust seats, use a 60 degree 
angle grinding wheel to remove stock from the bottom 
of the seat (raise the seats). A 30 degree angle wheel 
is used to remove stock from the top of the seats 
(lower the seats). 


The finished valve seat should contact the 
approximate center of the valve face. It is good 
practice to determine where the valve seat contacts 
the face. 


To do this, coat the seat with Prussian Blue and set the 


valve in place. Rotate the valve with light pressure. If 
the blue is transferred to the center of the valve face, 
the contact is satisfactory. If the blue is transferred to 
the top edge of the valve face, lower the valve seat. If 
the blue is transferred to the bottom edge of the valve 
face, raise the valve seat. 


Valves 


The critical inspection points and tolerances of the 
valve are illustrated. Refer to Specifications for 
service limits. Refer to appropriate engine section. 


Inspect the valve stem for bends, and the end of the 
stem for grooves or scoring. 


Inspect the valve face and the edge of the valve head 
for pits, grooves or scores. inspect the stem for a 
bend condition and the end of the stem for grooves or 
scores. Check the valve head for signs of burning or 
erosion, warpage and cracking. Minor pits, grooves, 
etc., may be removed. Discard severely damaged 
valves. 


Inspect the valve spring assembly, valve spring 
retainers, locks and sleeves and discard any visually 
damaged parts. 


Engine Service, Gasoline 


Valves, Refacing 


Minor pits or grooves may be removed. Discard valves 
that are severely damaged, if the face runout cannot 
be corrected by refinishing, or stem clearance 
exceeds specification. 


Refer to the appropriate engine for specifications. 
Discard any excessively worn or damaged valve 
train parts. 


Refer to Engine Service in the Rotunda Tool catalog for 
a description of the various types of valve resurfacing 
equipment. 


The valve refacing operation should be closely 
coordinated with the valve seat refacing operations so 
that the finished angles of the valve face and valve 
seat will be to specifications and provide a 
compression-tight fit. 


Make sure refacer grinding wheels are properly 
dressed. Refer to the following illustration for critical 
valve dimensions. 


CHECK FOR 
BENT STEM 
VALVE TYPICAL, 
FOR DIMENSIONS REFER 
TO SPECIFICATIONS 


DIAMETER 


THIS LINE PARALLEL 
WITH VALVE HEAD 


794mm (1/32 INCH) 
MINIMUM 


A14139-B 


Flywheel Service Repair: Re-Machine Clutch 
Surface 


Inspect the flywheel for cracks, heat check or other 
damage that would make it unfit for further use. 
Acceptable flywheels may be repaired by polishing 
with fine grade (400 grit) sandpaper. Flywheels may 
be resurfaced to remove scratches or grooves. After 
resurfacing, the flywheel thicknesses must not be less 
than the dimensions noted in the chart. 


Flywheel Resurfacing Machining Requirements: 


a. Mount flywheel rigidly on crankshaft mounting 
flange. 


03-00-27 
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After machining: 


— Surface runout must not exceed 0.13mm 
(0.005 inch) TIR, surface finish must be in the 
range of 4.0/ 1.3 micrometer (160/52 
microinch). 


Major diameter of dowel pin (press fit 
diameter) must not extend above the new 
surface. 


The clutch pressure plate retaining bolts must 
screw into the flywheel under hand torque to 
within 1.50mm (0.06) of new surface. 


Flywheels with dimensions less than the 
charted dimensions must not be used; install 
new service flywheel. 


Charts 


Dimension A is the minimum acceptable dimension 
from the crankshaft mounting surface to the new 
resurfaced clutch face surface. Dimension B is a 
referenced minimum acceptable dimension for the 
overall width of the outer flange. 


DOWEL PIN 
HEIGHT 
DOWEL PRESSURE PLATE 
PIN BOLT HEIGHT 


FLYWHEEL 


CRANKSHAFT GEAR 


A15182-A 


Number mm (inch) mm (inch) 
. 


E7TZ-6375-A 


25.40 (1.00) 


NOTE: The above chart shows only a selected few 
flywheels that are used in production. Specifications 
may vary depending on the actual flywheel being 
serviced. 


Inspect the ring gear for worn, chipped or cracked 
teeth. If the teeth are damaged, replace the ring gear. 


Engine Service, Gasoline 


03-00-28 


SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number / 
Description illustration 


T50T-100-A 
Impact Slide Hammer 


TSOT-100-A 


T59L-100-B 
Impact Slide Hammer 


TOOL-4201-C 
Dial Indicator with Bracketry 


~TOOL-4201-C 


T73L-6011-A 
Cylinder Hone Set 


TOOL-6500-E 
Hydraulic Tappet Leakdown 
Tester 


TOOL-6505-E 
Valve Stem Clearance Tool 


TOOL-65 13-DD 
Valve/Clutch Spring Tester 


TOOL-6513-DD 


Tool Number 


D81L-6002-B Plastigage 


D8 1L-6002-D Piston Ring Groove Cleaner 
D81P-6002-E Valve Seat Runout Gauge 


ROTUNDA EQUIPMENT 


Engine Cylinder Leak Detection Kit 


Description 
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VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350 and Bronco Vehicles 


DESCRIPTION AND OPERATION 


Engine 


The 4.9L (300 CID) I-6 engine block is made of a 
special high-grade cast iron. The crankshaft has 
seven main bearings and is made of precision cast 
nodular iron. Pistons are aluminum alloy with integral 
steel struts. The valve rocker arms are stamped steel 
with powdered metal cylindrical fulcrums. Tappets are 
hydraulic and self-adjusting. The 4.9L (300 CID) I-6 
engine has exhaust valve rotators. Timing gears are 
helical gear type. The cam gear is made of phenolic 
material. 


The 4.9L (300 CID) I-6 is the standard engine for 


E- 150-250-350, Bronco, F- 150-250-350 (4x2) and 
F-150-250 (4x4). 


Engine Code Information Label 


Located on the timing gear front cover is the engine 
code information label containing, among other 
pertinent data, an engine build date, an engine plant 
code, and an engine code. 


TYPICAL ENGINE CODE LABEL 
“| CODE 
ENGINE BUILD 


EKOSEAA 


10 16 84 


OTL! 


SY eae oo 
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03-01A-2 


DESCRIPTION AND OPERATION (Continued) 


Emission Calibration Label 


The emission calibration number label is located on the 
left side door or left door post pillar. It identifies the 
engine calibration number, the engine code number 
and revision level. 


These numbers are used to determine if parts are 
unique to specific engines. 


NOTE: It is imperative that the engine codes and the 
Calibration number be used when ordering parts or 
making inquiries about the engine. 


CALIBRATION 
ETALONNAGE > 
CALIBRACION 


2-54E-ROO coae-se061-ABY 


A10693-B 


Exhaust Emission Control System 


The exhaust emission control devices used on these 
engines are covered in the Powertrain 
Control /Emissions Diagnosis Manual. 


Crankcase Ventilation System 


These engines are equipped with a positive, 
closed-type ventilation system which directs the 
crankcase vapors to the intake manifold for 
combustion. 


1 Can be purchased as a separate item. 
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Engine, 4.9L Six-Cylinder 


Lubrication System 


Oil from the oil pan sump is forced through the 
pressure-type lubrication system by a rotor-type oil 
pump. A spring-loaded relief valve in the pump limits 
the maximum pressure of the system. Oil relieved by 
the valve is directed back to the intake side of the 
pump. 

From the filter, the oil flows into the main oil gallery. 
The oil gallery supplies oil to all the camshaft and main 
bearings. 


The crankshaft is drilled from the main bearings to the 
connecting rod journals to lubricate the rod bearings. 


Oil from the floor of the valve tappet chamber is fed 
through a drilled passage in the cylinder block into the 
distributor pilot to lubricate the distributor shaft, 
bushings, and the distributor-to-oil pump intermediate 
shaft engagement. 


The main oil gallery intersects all of the valve tappet 
bores supplying pressurized oil to the hydraulic valve 
tappets. A reservoir at each valve tappet bore boss 
traps oil so that oil is available for valve tappet 
lubrication as soon as the engine starts. 


When the hydraulic tappet is on the base circle of the 
camshaft lobe (valve closed), the oil hole in the 
hydraulic tappet is indexed with the oil gallery, and oil 
flows into the plunger. Oil is also metered through the 
metering valve (disc) through the oil passages in the 
push rod cup and it flows up the hollow push rod. In this 
position, the drilled hole in the ball end of the push rod 
is indexed with a drilled hole in the rocker arm, and the 
oil lubricates the upper valve train bearing areas. 
Excess oil is returned to the oil pan through drain holes 
along the side of the cylinder head and block. 


Excess oil in the push rod chamber drains back into 
the oil pan through openings along the cylinder block. 


03-01A-2 


03-01A-3 Engine, 4.9L Six-Cylinder 03-01A-3 


DESCRIPTION AND OPERATION (Continued) 


Engine Lubrication, 4.9L Six Cylinder 


DIAGNOSIS AND TESTING 


Refer to Diagnosis and Testing in Section 03-00. 


REMOVAL AND INSTALLATION 


Cooling System 


As the coolant flows through the block, it travels 
through cored passages to cool the entire length of 
each cylinder wall. The coolant is then directed 
upward into the cylinder head where it cools the 
combustion chambers, valves and valve seats. 


The coolant from the cylinder head flows into the 


coolant outlet housing. If the thermostat is open, the 
coolant flows through the thermostat and into the top 
of the radiator. If the thermostat is closed, the coolant 
is returned to the water pump for recirculation. 


The following procedures can be performed with the 
engine in the vehicle. 


NOTE: Lightly oil attaching bolt and stud threads 
before installing, except those specifying special 
sealant. 


Refer to Section 03-00 for cleaning, inspecting and 
repair procedures. Refer to the end of this section for 
all engine component bolt torque specifications. Refer 
to Section 03-05 for all belt tension specifications. 


Engine Front Supports 


The 4.9L (300 CID) I-6 engine for F- 150-250-350, 
Bronco, E- 150-250-350 is mounted on three engine 
mounts. These models have two front mounts located 
on each side of the engine and one rear mount located 
on the transmission extension housing. 


E-150-250-350 
Removal and Installation 
1. Raise the vehicle on a hoist. 
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03-01A-4 Engine, 4.9L Six-Cylinder 03-01A-4 
ST SER I I a Ge TE 


REMOVAL AND INSTALLATION (Continued) 


2. Remove the front support insulator-to-support 5. Remove the insulator assembly-to-cylinder block 
bracket nuts and washers from both insulators. bolts and remove the front support insulators. 

3. Place a Rotunda Transmission Jack 066-000 17 For installation, follow removal procedures in 
or equivalent under the engine oil pan and position reverse order. Tighten crossmember support 
a wood block between the jack and oil pan. Raise bracket bolts to 82-108 N-m (60-80 ft-lb). Tighten 
the engine just enough to take the weight off the insulator-to-support bracket nuts to 67-100 N-m 
support brackets. (50-7 4 ft-lb). 


4. The support brackets are mounted to the front 
frame crossmember with four bolts and locknuts. 
If these are to be removed, loosen the four 
locknuts on each support bracket and remove 
from the crossmember. 


Engine Front Supports, E- 150-250-350 Vehicles 


A3514-P 


Part 
Number Description 


388049-S2 Nut and Washer Assembly 
82-108 N-m (60-80 Ft-Lb) 
Bracket 

Screw and Washer 
Assembly 82-108 N-m 
(60-80 Ft-Lb) 

Front Support Insulator 
Assembly 

Screw and Washer 
Assembly 82-108 N-m 
(60-80 Ft-Lb) 
insulator Assembly 


1 


6D091 Insulator and Retainer 


Assembly 

Screw and Washer 
Assembly 82-108 N-m 
(60-80 Ft-Lb) 

Nut 82-108 Nem 
(60-80 Ft-Lb) 

Nut and Washer Assembly 
67-100 N-m (50-74 Ft-Lb) 
Bracket 

Bolt 

Washer 

Nut 68-94 N-m (50-70 Ft-Lb) 


TA3514A 


6028 388824-S2 


390979-S 100 


N62 1945-S2 


6038 


390 128-S2 


387811-S100 


6061 

58654-S2 
44878-S2 
382400-S2 


6B032 
(Continued) 
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03-01A-5 Engine, 4.9L Six-Cylinder 03-01A-5 
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REMOVAL AND INSTALLATION (Continued) 


Double Front Mount, F-150-250 and Bronco Installation 
The following procedures apply to either a right or left 1. Position the lower bracket and install new bolts 
installation. and nuts. Tighten to 65-85 N-m (48-62 ft-lb). 
Removal 2. Position upper bracket and install bolts. Tighten 
1. Remove the upper and lower nut and washer en 10 bal eee ft-lb). a 
assemblies from the insulator assembly. If only 3. Align locator pin with hole and position insulator 
one insulator is being removed, loosen nut and on lower bracket. 
washer assemblies on opposite insulator. 4. Install lower nut and washer assembly finger 
2. Raise the engine to allow just enough clearance tight. 
for removal of the mount using a jack and a wood 5. Onright insulator, position shield. 


block placed under the oil pan. 


6. Lower the engine carefully to make sure the 
3. Remove the right or left mount, and shield (right ? 


insulator stud and pin engage the upper bracket 


mount only). mounting hole. 
4. Remove three bolts securing upper bracket. 7. Install the nut and washer on the upper insulator 
5. Remove nuts and bolts securing lower bracket. stud. Tighten the upper and lower stud nuts to 


96-127 N-m (7 1-93 ft-lb). 


8. Tighten the other insulator at the support 
brackets if only one insulator was removed. 


Engine Front Supports, Double Front Mounts, F-150-250-350 and Bronco Vehicles 


NUT AND WASHER 


BOLT-390979-S100 | N801995-S2 NUT AND WASHER 
TICHTEN TO 80-100 N-m TIGHTEN TO TIGHTEN TO 96-127 N: 
(59-81 FT-LB) 96-127 N-m . (71-93 FT-LB) es 
(71-93 FT-LB) weal ; 
BRACKET (RH) | FRONT SUPPORT i 1Lth-68033 
: 6046 INSULATOR y~ : 
a ASSEMBLY BOLT 
ON: 6038 387811-S100 
i SHIELD (RH) BRACKET TIGHTEN TO 
6C038 LH)-6061 80-110 N-m 
ae S2 Cor al : (59-81 FT-LB) 
| INSULATOR 
ASSEMBLY-6038 
eee BO 


BRACKET (RH) 
6028 


B NUT-N800937-S2 
\ | ) . TIGHTEN TO 65-85 N-m TIGHTEN TO 96-127 N-m 


(48-62 FT-LB) (71-93 FT-LB) 


{ 


Y, 


? an 
Y/ 

NUT-N800937-S2 \ 
TIGHTEN TO 65-85 N-m 


(48-62 FT-LB) 


NUT ANO WASHER 
N801995-S2 
TIGHTEN TO 
96-127 Nem 
(71-93 FT-LB) 


A10185-C 
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03-01A-6 Engine, 4.9L Six-Cylinder 03-01A-6 
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REMOVAL AND INSTALLATION (Continued) 


Engine Rear Supports E-150-250-350 


F-150-250-350 and Bronco Removal 


Removal and Installation 
1. Remove the attaching bolts, nut and washers. 
2. Raise the transmission slightly to provide 


clearance and remove the insulator and insulator 


retainer. 


For installation, follow removal steps in reverse 


order. Tighten the nuts and bolts to 
specifications. 


INSULATOR AND 
Ts RETAINER ASSEMBLY 
: 6D091 


” SCREW AND 
WASHER ASSEMBLY 
388824-S2 

(2 REQ’D) 

TIGHTEN TO 

87-96 N-m 


(64-71 FT-LB) 


NUT 
N621945-S2 

ee TIGHTEN TO 
«| 81-109 N-m 


(60-80 FT-LB) 


INSTALLATION FOR 
F-150 - F-350, BRONCO (4x4) 


INSULATOR AND 
RETAINER ASSEMBLY 
60091 


87-96 N-m 


NUT 


1. Raise the vehicle on a hoist. Place a transmission 
jack, such as Rotunda 066-000 17 or equivalent, 
under the transmission and raise it slightly so the 
transmission weight is not supported by the rear 
support insulator. 


CAUTION: On 138-inch wheelbase vehicles, 
remove fuel reservoir to eliminate any part 
damage due to removing the rear 
transmission support crossmember. Refer to 
Section 10-O1A. 


Remove the insulator-to-crossmember and 
transmission extension housing locknuts and 


bolts. 
3. Remove the rear support insulator. 
Installation 


1. Position the rear support insulator between the 
transmission extension housing and vehicle 
crossmember. Refer to the previous 
E- 150-250-350 illustration for the proper position 
of the support insulator. 


Install the support insulator attaching bolts and 
locknuts. Tighten the locknuts to 68-94 Nem 
(50-70 ft-lb). 


Lower the transmission and remove the 
transmission jack. Lower the vehicle. 


Engine Components 


The following exploded views of the engine are typical 
and will serve as a reference for the procedures. The 
numbers and part descriptions shown are basic part 
numbers corresponding with the Ford Master Parts 
Catalog. 


Refer to the end of this section for all specifications 
and torque values. 


N621945-S2 
81-109 Nem 
(60-80 FT-LB) 


INSTALLATION FOR F-150 - F-350 (4x2) A5522-1G 
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03-01A-7 Engine, 4.9L Six-Cylinder 03-01A-7 


REMOVAL AND INSTALLATION (Continued) 


Engine Components 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-01A-8 


Engine, 4.9L Six-Cylinder 


REMOVAL AND INSTALLATION (Continued) 


6316 
6700 
6M025 
6059 
8501 
8555 
6020 
6010 
12A699 
9D290 


OOMOAN OD A fPhWN — 


= 


wh 
= 


9278 


12 | 6521 
13 | 6519 
14 | 6714 
15 | 6890 
16 | 18801 


oh, 
~J] 


12A310 


18 | 14A282 
19 | 14289 
20 | 14289 
21 12A332 
22 | 12200 
23 | 12106 
24 | 12286 
25 | 9J459 
26 | 9D474 
27 | 390056-S 
28 | 14A163 
29 | 14A163 
30 | 6B890 
31 | 6K780 
32 | 6582 
33 | 6584 
34 | 12405 


i é¥) 
on 


6049 
(Continued) 


Part 
Number Description 


Damper Assy. 
Front Seal 
Timing Pointer 

Front Cover 

Water Pump 

Connector Tube 

Gasket 

Block Assy. 

Sensor 

Oil Pressure Sending Unit 
(E-Series) 

Oil Pressure Sending Unit 
(F-Series) 

Gasket 

Cover 

Oil Filter 

Insert 

RFI Capacitor 


Ignition Coil and Bracket 
Assy. 


Retainer 

Wiring (E-Series) 
Wiring (F-Series) 
Distributor 

Rotor 

Cap 

Wire Assy. 

EVR Solenoid 


Bolt (Studded Head) 
Retainer 

Clip 

PCV Valve Assy. 
Grommet 

Valve Rocker Arm Cover 
Gasket 

Spark Plug 
Cylinder Head 


Solenoid and Bracket Assy. 


45334 
6051 
8255 
8575 
8594 
12A648 
185899 
9D930 
98441 
9F593 
9A487 
9B445 
12A697 
9439 
9K461 
9H486 
9431 
9430 
17A084 
9F460 
3907 17 
6K817 
9D446 
390659 
9424 
9D476 
9F483 
9F715 
9F670 
9E936 
9J444 
9E926 
9278 
14A 163 


6766 
6A768 
6K780 


390056-S 


Part 
Number Description 


Strap (E-Series) 


Gasket 
Gasket 


Coolant Sensor 
Elbow 


Fuel Rail Assy. 
Fuel Injector 
Check Valve 


ACT Sensor 
Gasket 


Gasket 


Lifting Eye 
Heat Shield 
Spring Clip 


Vacuum Fitting 
PCV Connector 


Gasket 
EGR Valve 


Gasket 
Gasket 
Bracket 


Bracket 


E-Series) 

Oil Fill Cap 
Filter Assy. 
Grommet 


Thermostat — Water 
Water Outlet Connection 


Wiring Harness Assy. 


Exhaust Air Supply Manifold 


Lower Intake Manifold 


Exhaust Manifold 
Exhaust Manifold 


Vacuum Hose (Molded) 


Upper Intake Manifold 


Air Bypass Valve Assy. 


Throttle Body Assy. 


Bracket (E-Series) 
Bolt (Studded Head 


03-01A-8 
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03-01A-9 Engine, 4.9L Six-Cylinder 03-01A-9 


REMOVAL AND INSTALLATION (Continued) 


Engine Components 


63) al 
62 A10726-E 


Part 
Number Description 


7550 Clutch Disc 
34792-S36 Washer (6 Req’d) 
387 299-S2 Bolt (6 Req’d) 


7563 Clutch Pressure Plate and 
Cover 


Bolt (6 Req'd) 
Flywheel Assembly 
Washer (6 Req’d) 
Pilot Bearing 


Part 
Number Description 


6513 Valve Sprin 


6A5 16 Exhaust Valve Spring 
Retainer 


Intake Valve Spring Retainer 
Key 

Valve Stem Seal 

Fulcrum 

Rocker Arm 

Guide 


17 


6514 
6518 
6A517 
6A528 
6564 
6A588 


390453-S 
6375 

3479 1-S36 
7120 


6049 
6565 
6507 
6505 
605 1 


6375 


(Continued) 


6A372 


390453-S 


Cylinder Head 

Pushrod 

Intake Valve 

Exhaust Valve 

Gasket 

Rear Cover 

Flywheel Assembly Auto 


Trans (C6/E40D) 


Bolt (6 Req’d) 


6A372 


7563 


7550 
6694 
6675 
6734 
6730 


(Continued) 


382067 -S2 


Rear Cover 
Bolt (6 Req’d) 


Clutch Pressure Plate and 


Cover 

Clutch Disc 
Reinforcement Plate 
Oil Pan 

Gasket 


Drain Plug 20-34 Nem 
(15-25 Ft-Lb) 
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03-01A-10 Engine, 4.9L Six-Cylinder 03-01A-10 


REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number ——e 


390674-S2 Bolt 16-24 N-m (12-18 Ft-Lb) 379153-S 


6A674 
6710 
6622 
6600 
6A605 
6701 
6303 
6A339 
6325 
6327 
6B308 
6330 
6B307 
6334 


3 Places X, 4, 2 
Reinforcement Plate 
Oil Pan Gasket 

Screen and Cover Assembly 
Oil Pump Assembly 
Shaft Assembly 

Rear Oil Seal 
Crankshaft 

Lower Thrust Bearing 
Rear Cap 

Rear Intermediate Cap 
Rear Center Cap 
Center Cap 

Front Center Cap 
Front Intermediate Cap 


6333 
6397 


376809-S 


ieee Main Bearing (6) 
Dowel (2 Req’d) 
Cylinder Block Plug 


87838-S101 Set Screw 


6500 
6A008 
6337 
6010 
6262 
6261 
6250 


74148-S 


6265 
6269 
6256 


Tappet Assembly (12 Req’d) 
Dowel Assembly (2 Req’d) 
Upper Thrust Bearing 
Cylinder Block Assembly 
Bearing 

Bearing 

Camshaft 

Key 

Spacer 

Thrust Plate 

Camshaft Gear 


6329 Front Cap 6100 Piston and Rod Assembly 
6A338 Lower Main Bearing (6) 6211 Rod Bearing 


6316 Damper Assembly 6205 Piston Rod 
6059 Front Cover 6148 
6306 Crankshaft Gear 6108 


(Continued) 


Piston Ring Set 
Piston Assembly 


TA10726A 


Crankcase Ventilation System 
Removal and Installation 


1. Grasp the positive crankcase ventilation (PCV) 
regulator valve and pull upward to remove it from 
the rocker arm cover. 


2. Remove the PCV valve from the vent hose. 


3. Remove the air inlet hose from the crankcase 
filter cap and air cleaner. 


For installation, follow removal steps in reverse 5 TNT INTAKE 
order. Sz MANIFOLD 


CONNECTOR 
WARNING: DO NOT OPERATE THE ENGINE 
WITH THE HOOD OPEN UNTIL THE FAN HAS 
BEEN FIRST EXAMINED FOR POSSIBLE 
CRACKS AND BLADE SEPARATION. 


Operate the engine and check for leaks. 


Typical Closed-Type Crankcase Ventilation 
System 


PCV VALVE 
ASSEMBLY-6B8890 


| 


Ye, 
2 
z 
> A ess 
1 Ne 
e 
ry 
‘\ te 
a "4G 


PCV HOSE ASSEMBLY 
PART OF INTAKE 
MANIFOLD ASSEMBLY 


FRONT OF ENGINE 


A10703-1A 
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03-01A-11 


REMOVAL AND INSTALLATION (Continued) 


Valve Rocker Arm Cover and Rocker Arm 
Removal 


1. 


Disconnect the inlet air hose at the crankcase 
filter cap. Remove the throttle body (9E926) inlet 
tubes. 


CAUTION: When disconnecting throttle 
cable from ball stud, use a screwdriver or 
similar tool close to the ball stud to pry off. 
Removing by hand may damage the cable. 


Disconnect the accelerator cable at the throttle 
body. Remove the cable retracting spring. 
Remove the accelerator cable bracket from the 
upper intake manifold and position the cable and 
bracket assembly out of the way. 


Remove the fuel line from the fuel rail. Do not 
bend the fuel line. 


Remove the upper intake and throttle body. 


Remove the PCV valve from the valve rocker arm 
cover. Remove the crankcase filter. Remove the 
cover bolts and remove the valve rocker arm 
cover. Inspect the rocker arm cover bolts for 
worn or damaged seals under the bolt heads and 
replace as necessary. 


Remove the valve rocker arm bolt, fulcrums seat 


and rocker arm. 
f ATTACHING BOLT 
FULCRUM RP 


ROCKER ARM 


FULCRUM GUIDE 


THREADED PEDESTAL 
es <> 
- A4870-1A 


~~ 


installation 


1. 


Apply Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to the top of the 
valve stem. 


Apply Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to the rocker arm 
fulcrum seat and the fulcrum seat socket in the 
rocker arm. Install the valve rocker arm, fulcrum 
seat and rocker arm bolt. Adjust the valve 
clearance following the procedure under Valve 
Clearance Adjustment. 


Engine, 4.9L Six-Cylinder 03-01A-11 


Clean the valve rocker arm cover and the cylinder 
head gasket surface. Place the new gasket on 
cylinder head making sure that the tabs of the 
gasket face down toward the head. No sealer or 
adhesive is necessary. 


Install the cover on the cylinder head. Make sure 
the gasket seats evenly all around the head. 
Partially tighten the cover bolts in an opposing 
pattern, starting at the middle bolts. Then tighten 
the bolts to 8-14 N-m (70-120 in-lb) in the same 
sequence. 


Install the PCV valve in the rocker arm cover. 
Install the accelerator cable bracket on the upper 
intake manifold and connect the cable to the 
throttle body. 


Install the upper intake and throttle body. 
Install the fuel line at the fuel rail. 


Connect the inlet air hose to the crankcase filter 
cap. 


Install throttle body inlet tubes. 


Valve Spring, Retainer and Stem Seal 


Broken valve springs or worn or damaged valve stem 
seals and retainers may be replaced without removing 
the cylinder head providing damage to the valve or 
valve seat has not occurred. 


Removal 


1. 


2. 


Disconnect the inlet air hose at the crankcase 
filter cap. Remove the throttle body inlet tubes. 


Disconnect the accelerator cable at the throttle 
body. Remove the cable retracting spring. 
Remove the accelerator cable bracket from the 
upper intake manifold and position the cable and 
bracket assembly out of the way. 


Remove the fuel line from the fuel rail. Do not 
bend the fuel line. 


Remove the upper intake and throttle body. 
Remove the PCV valve from the valve rocker arm 


cover and remove the valve rocker arm cover. 
Remove the applicable spark plug. 


Crank the engine until the applicable piston is on 
TDC at the end of the compression stroke. 
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Engine, 4.9L Six-Cylinder 


03-01A-12 


REMOVAL AND INSTALLATION (Continued) 


7. Install a Valve Holdup Air Adapter 
TOOL-65 13-ABA in the spark plug hole and 
connect the air line. 


— 2 
QZ 
YY, 
VALVE A 
SPRING }) ( y \F 
COMPRESSOR \ YX 
TOOL 


T70P-6049-A ZF Y); 


Ce) Awe /( 
SS bes 


AIR 

HOSE 

é 
TTT TS 


8. Remove the applicable valve rocker arm bolt, 
fulcrum, valve rocker arm and push rod. Place a 
block of wood on top edge of valve spring cap 
and tap moderately with a hammer to unlock 
valve keys. Install the bolt and position the Valve 
Spring Compressor T70P-6049-A as shown in 
the previous illustration. Compress the valve 
spring and remove the retainer locks, spring 
retainer and valve spring. Remove and discard 
the valve stem seal. 


if air pressure fails to hold the valve in the 
closed position during this operation, it can 
be presumed that the valve is not seating or 
is damaged. If this condition occurs, remove 
the cylinder head for further inspection. 


, se s 
bs 


AIR LINE | 


A10099-1A 
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9. If air pressure has forced the piston to the bottom 


of the cylinder, any removal of air pressure will 
allow the valve to fall into the cylinder. A rubber 
band, tape or string wrapped around the end of 
the valve stem will prevent this condition and will 
still allow enough travel to check the valve for 
binds. 


10. Inspect the vaive stem for damage. Rotate the 
valve and check the valve stem tip for eccentric 
movement during rotation. Move the valve up and 
down through normal travel in the valve guide and 
check the stem for binds. If the vaive has been 
damaged, it will be necessary to remove the 
cylinder head for repairs. Refer to Section 03-00. 


11. If the condition of the valve proved satisfactory, 
hold the valve in the closed position and apply air 
pressure within the cylinder. 


Installation 


1. Install new valve stem seals. Use a 5/8-inch deep 
well socket and a light hammer or mallet to seat 
the seal on the valve guide or use Valve Stem 
Seal Replacer T87L-657-1BH. Place the spring in 
position over the valve and install the valve spring 
retainer and sleeve, if so equipped. Compress the 
valve spring and install the valve spring retainer 
locks. Remove the compressor tool and fulcrum 
bolt. 


2. Apply Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent to both ends of 
the push rod. Install the push rod. Apply 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to the top of the 
valve stem. 


3. Apply Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent to the fulcrum 
seat and socket. Install the valve rocker arm, 
fulcrum seat, fulcrum guide and bolt. Check the 
valve clearance following the procedure under 
Valve Clearance. 


4. Turn off the air and remove the air line and 
adapter. Install the spark plug and connect the 
spark plug wire. 


5. Clean the valve rocker arm cover and cylinder 
head gasket surface. Install the new gasket on 
the cover and position the cover on the cylinder 
head, making sure that the gasket seats evenly 
around the cylinder head. Install the cover bolts 
and tighten them in opposing pattern (starting in 
the center) to 8-14 N-m (70-120 in-Ib). 


6. Install the PCV valve in the rocker arm cover. 
Install the accelerator cable bracket on the upper 
intake manifold and connect the cable to the 
throttle body. 


Install the upper intake and throttle body. 
Install the fuel line at the fuel rail. 


9. Connect the inlet air hose to the crankcase filter 
cap. 


10. Install throttle body inlet tubes. 


Oras 
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REMOVAL AND INSTALLATION (Continued) 


Valve Tappet 
Removal 


1. 


Disconnect the inlet air hose at the crankcase 
filter cap. Remove the throttle body inlet tubes. 


Engine, 4.9L Six-Cylinder 


Apply Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to the cam lobe 
contact surface of the valve tappet(s). Coat the 
rest of the valve tappet(s) with engine oil. Install 
the valve tappets with the tool shown under 


2. Disconnect the accelerator cable at the throttle Removal. 
body. Remove the cable retracting spring. Apply Multi-Purpose Grease DOAZ-19584-AA 
Remove the accelerator cable bracket from the (ESR-M1C159-A) or equivalent to both ends of 
upper intake manifold and position the cable and the push rod(s). Install the push rod(s) in 
bracket assembly out of the way. sequence. Engage the rocker arm(s) with push 
3. Remove the fuel line from the fuel rail. Do not rod(s) and tighten the rocker arm bolts 
bend the fuel line. sufficiently to hold the push rod(s) in place. Make 
; sur i i 
4. Remove the upper intake and throttle body. sr epee pel i prepelly eeated inine 
S. Remove the coil bracket attaching bolt or ‘‘E”’ Adjust the valve clearance. Refer to Adjustments 
core assembly attaching nuts and position the in this section 
coil out of the way. a 
Coat one side of a new push rod cover gasket 
6. Remove the valve rocker arm cover. with Perfect Seal Sealing Compound 
7. Disconnect the spark plug wires at the spark B5A-19554-A (ESR-M18P2-A) or equivalent oil 
plugs using Spark Plug Wire Remover resistant sealer, and position to the push rod 
T74P-6666-A. Remove secondary high tension cover. Install the push rod cover. Tighten the 
wire from the coil. Remove the distributor cap and cover screws in sequence to 2.8-4.0 N-m (25-35 
spark plug wire assembly. in-lb). Clean the rocker arm cover. Place the new 
gasket in the rocker arm cover. Install the rocker 
2. memoveling valve push lod ssa arm cover and tighten the bolts to 7.9-11.9 N-m 
9. Loosen the rocker arm bolts until the rocker (70-105 in-Ib). Install the PCV valve in the rocker 
arm(s) can be disengaged from the push rod(s). arm cover. 
Remove the push rod(s). Remove the valve Position the coil assembly on the cylinder head 
tappet(s) with the tool shown. If more than one Andinstallthe afachina bolton nuts 
push rod and valve tappet is removed, do so in een wos 
sequence and place the parts in a rack so they Install the distributor cap and spark plug wire 
can be installed in their original locations. assembly. Connect the spark plug wires and coil 
Refer to Section 03-00 for the cleaning, secondary high tension wire. 
inspection and testing procedures. Install the accelerator cable bracket on the upper 
intake manifold and connect the cable to the 
throttle body. 
MAGNETIC VALVE 
ieee TAPPET REMOVER 9. Install the fuel line at the fuel rail. 


i i 
nt tpamacee 


| 


- 
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A10100-1A 


Installation 


1. 


Clean the external surfaces of the valve tappets, 
rocker arm cover, push rod cover, cylinder head 
and block gasket surfaces. 


10. Install the throttle body inlet tubes. 


Cylinder Head 
Removal 


If the cylinder head is to be replaced, follow the 
procedures under Cylinder Head Disassembly and 
Assembly. Transfer all valves, springs, spark plugs, 
etc., to the new cylinder head. If these are bad, the 
complete head assembly may have to be replaced. 
Clean and inspect all parts, reface the valves and 
check valve guide clearances before assembling the 
used parts to the new cylinder head. Refer to Section 


03-00. 


1. Drain the cooling system and the crankcase. 
Remove the hood. Remove the throttle body inlet 
tubes. Remove air conditioner compressor and 
condenser. Refer to Section 03-05 and to the 
applicable section in Group 12 in the Body 
Electrical Manual. 


03-01A-13 
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REMOVAL AND INSTALLATION (Continued) 


2. 


10. 


11. 


12. 


13. 


14. 


Disconnect the battery ground cable. Disconnect 
the heater hose from the water pump and coolant 
outlet housing. Disconnect the flexible fuel line 
from the fuel pump (9350). 


Remove the radiator. Refer to Section 03-03. 


Remove the cooling fan, viscous fan drive, water 
pump pulley and fan drive beit as outlined in 
Section 03-05. 


Disconnect the accelerator cable at the throttle 
body. Remove the cable retracting spring. 


On a vehicle with power brakes, disconnect the 
vacuum line at the intake manifold. 


On a vehicle with an automatic transmission, 
disconnect the transmission kickdown cable at 
the throttle body. 


Disconnect the exhaust manifold from the muffler 
inlet pipe. Disconnect the body ground strap and 
the battery ground cable at the engine. 


Disconnect the powertrain control module 
(PCM)(12A650) harness from all sensors. 


Disconnect the engine wiring harness at the 
ignition coil, coolant temperature sending unit and 
oil pressure sending unit. Position the harness out 
of the way. 


Remove the alternator mounting bolts and 
position the alternator out of the way, leaving the 
wires attached. Remove the air pump from 
bracket. Remove the alternator / air pump 
bracket from engine. 


Remove power steering pump from the mounting 
brackets and position it right side up and to one 
side, leaving the lines attached. If equipped with 
an air compressor, bleed the air system and 
disconnect the two air pressure lines at the 
compressor. Remove air conditioner compressor 
from bracket. Remove the power steering / air 
conditioner bracket from engine. 


Remove the coil bracket attaching bolts and 
position the coil out of the way. 


Remove the valve rocker arm cover. Loosen the 
rocker arm bolts so that the rocker arms can be 
rotated to one side. 


Remove the valve push rods in sequence and 
identify them so that they can be installed in their 
original position. 


Disconnect the spark plug wires at the spark 
plugs using Spark Plug Wire Remover 
T74P-6666-A. 


Engine, 4.9L Six-Cylinder 


03-01A-14 


SPARK PLUG 
WIRE REMOVER 
T74P-6666-A 


TWIST AND PULL 
B3496-E 


15. Remove the cylinder head bolts. Install the 
cylinder head lifting eyes using Engine Lifting 
Bracket T70P-6000, in the locations shown. 
Position a floor crane and attach the hoist and 
lifting sling to the lifting eyes using Rotunda Engine 
Sling 0 14-00036 Sling and Rotunda Floor Crane 
014-00 133 or equivalents. Lift the cylinder head 
and intake and exhaust manifold assemblies off 
the engine. Do not pry between the head and 
block as the gasket surfaces may become 
damaged. Gently tapping the cylinder head using 
a heavy plastic or rawhide hammer will help free 
up the head and ease removal. 


Cylinder Head Bolts Tightening Sequence 


LOCATION FOR 
5/16” - 18 LIFTING EYE 


LOCATION FOR 
5/16” - 18 LIFTING EYE 


A10351-1A 


Installation 


1. Clean the cylinder head and cylinder block gasket 
surfaces. Clean the exhaust manifold and muffler 
inlet pipe gasket surfaces. 


2. Check the flatness of the head and block gasket 
surfaces if the cylinder head was removed for a 
cylinder head gasket replacement. Refer to 
Section 03-00. 


3. Position the gasket over the dowel pins on the 


cylinder block. 
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REMOVAL AND INSTALLATION (Continued) 


Engine, 4.9L Six-Cylinder 


03-01A-15 


4. Install lifting eyes on the cylinder head in the 16. Connect the coil primary wire, oil pressure and 
location shown and use a floor crane and lifting coolant temperature sending unit wires, flexible 
sling to lift the cylinder head over the cylinder fuel line, heater hoses and the battery positive 
block. Lower it carefully until it is properly cable. | 
ee opengl dowel pins. Remove _ Install the alternator /air pump bracket on engine. 

9 eyes. Install the alternator and air pump on the mounting 

5. Coat the threads of the cylinder head bolts with bracket. 
engine oil. Install the bolts. Install the power steering /air conditioner bracket 

6. Tighten the bolts in numerical sequence shown. on engine. Install the air conditioner compressor 
Bolts are tightened in three steps. and power steering pump on the mounting 

brackets. 
@ Step 1: Tighten all bolts to 67-75 N-m (50-55 pai | 
ft-lb). Tighten the alternator, power steering pump and 
air pump and air compressor mounting bolts to 
: sa 2: Tighten all bolts to 82-88 N-m (60-65 specification: Refer to Section 03-05. 
ae . . Install the water pump pulley, viscous fan drive 
@ Step 3: Tighten all bolts to 94-115 N-m (70-85 (right-hand threads on fan clutch), cooling fan and 
ft-lb). drive belt. Tighten the fan bolts to 16-24 N-m 
NOTE: When cylinder head bolts have been (12-18 ft-lb). 
tightened it is not necessary to re-tighten the . Install the radiator. Connect the radiator lower 
bolts after extended operation. hose to the water pump and the radiator upper 

7. Apply Multi-Purpose Grease DOAZ-19584-AA hose to the coolant outlet housing. Connect the 
(ESR-M1C 159-A) or equivalent to both ends of air compressor lines. If removed, install air 
the push rods. Install the push rods in their conditioner compressor and condenser. 
original bores, positioning the lower end of the On a vehicle with an automatic transmission, 
rods in the valve tappet sockets. connect the oil cooler lines. 

8. Apply Multi-Purpose Grease DOAZ-19584-AA . Install and adjust the hood if applicable. 
(ESR-M1C 159-A) or equivalent to the rocker arm PP 
fulcrum seat and the fulcrum seat socket in the . Fill and bleed the cooling system. Refer to 
rocker arm. Position the rocker arms and tighten Section 03-03. Fill the crankcase. Operate the 
the rocker arm bolt just enough to hold the push engine at fast idle and check all hose connections 
rods in position. Check the valve clearance as and gaskets for leaks. 
outlined. . Perform EEC Quick Test to check the function of 

9. Clean the valve rocker arm cover. Place the new the EEC system. Refer to Powertrain 
gasket and position the cover, making sure that Control/Emissions Diagnosis Manual. 
the gasket seats evenly around the cylinder . Ona vehicle with standard transmission, check 
head. Install the cover bolts and tighten in for correct clutch operation. 

(70-120 it oo in the center) to 8-14 N-m On a vehicle with an automatic transmission, 
ey adjust the transmission control linkage. Refer to 

10. Connect the spark plug wires to the correct spark Section 07-05. Check the fluid level and add as 
plugs. required to bring it to the proper level on the oil 

11. Connect the crankcase vent hose to the inlet tube indicator. 
in the intake manifold. Install the PCV valve in the . Install the throttle body intake tubes. 
valve rocker arm cover. 

12. Install the exhaust manifold-to-muffler inlet pipe 
lockwashers and nuts. Tighten the nuts 34-49 
N-m (25-36 ft-lb). Manifolds 

13. Connect the engine ground strap and the battery Removal 
ground cable. 1. Disconnect the inlet air hose at the crankcase 

14. Connect powertrain control module harness to all filter cap. Remove the throttle body inlet hoses. 
saan 2. Disconnect the accelerator cable at the throttle 


15. Ona vehicle with an automatic transmission, 
connect the kickdown cable to the throttle body. 


Connect the accelerator linkage to the throttle 
body and install the retracting spring. 


On a vehicle with power brakes, connect the 
brake vacuum line to the intake manifold. 


body. Remove the cable retracting spring. 
Remove the accelerator cable bracket from the 


upper intake manifold and position the cable and 
bracket assembly out of the way. 


Remove the fuel line from the fuel rail. Do not 
bend the fuel line. 


Remove the upper intake and throttle body. 


2 Canbe purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


5. Disconnect all the vacuum lines. Label the lines 
so they are re-installed properly. 


6. Disconnect the inlet pipe from the exhaust 
manifolds. 


7. Disconnect the power brake vacuum line (if so 
equipped). 

8. Remove the bolts attaching the manifolds to the 
cylinder head. Lift the manifolds from the engine. 
Remove and discard the gaskets. 


Installation 


1. Clean the mating surfaces of the cylinder head 
and manifolds. 


2.  Ilfoneof the manifolds is to be replaced, remove 
the tube fittings from the discarded manifolds and 
install them in the new manifold as required. Also 
install new studs in the new manifold. 


3. Install a new intake manifold gasket. 


NOTE: Combination intake /exhaust gasket is not 
to be used on a new exhaust manifold. Gasketing 
of the exhaust manifold is only recommended 
when the original exhaust manifold is reinstalled, 
in order to prevent leakage. 


4. Coat the mating surfaces lightly with Steering 
Gear Grease C3AZ-19578-A (ESW-M1C87-A) or 
equivalent graphite grease. Place the manifold 
assemblies in position against the cylinder head. 
Make sure that the gasket has not become 
dislodged. Install the attaching washers, bolts 
and nuts. Tighten the bolts and nuts on intake and 
exhaust manifolds to 30-43 N-m (22-32 ft-lb) in 
the sequence shown. 


FRONT OF ENGINE 
A10704-1A 


5. Connect the inlet pipe to the exhaust manifold. 
Tighten the lockwashers and nuts to 34-49 Nem 
(25-36 ft-ib). 


6. Connect the crankcase vent hose to the intake 
manifold and position the hose clamp. 


3 Can be purchased as a separate item. 


Engine, 4.9L Six-Cylinder 


14. 


15. 


16. 


re 
18. 


19. 


20. 


21. 


03-01A-16 


Install the upper intake and throttle body using 
new gaskets. 


Connect the engine ground strap and the battery 
ground cable. 


Connect powertrain control module harness to all 
sensors. 


. Ona vehicle with an automatic transmission, 


connect the kickdown cable to the throttle body. 


. Connect the accelerator linkage to the throttle 


body and install the retracting spring. 


. Connect the brake vacuum line to the intake 


manifold. 


. Connect the coil primary wire, RFI capacitor (on 


coil bracket), oil pressure and coolant 
temperature sending unit wires, flexible fuel line, 
heater hoses and the battery positive cable. 


Install the alternator on the mounting bracket. 


Install the power steering pump on the mounting 
brackets. 


Install the water pump pulley, viscous fan drive 
(right-hand threads on fan clutch), cooling fan and 
drive belt. Tighten the fan bolts to 16.2-24.4 N-m 
(12-18 ft-lb). 


Tighten the alternator, power steering pump and 
air pump and air compressor mounting bolts to 
specification. Refer to Section 03-05. 


Install the radiator. Connect the radiator lower 
hose to the water pump and the radiator upper 
hose to the coolant outlet housing. Connect the 
air compressor lines. If removed, install air 
conditioner compressor and condenser. 


On a vehicle with an automatic transmission, 
connect the oil cooler lines. 


Install and adjust the hood. 


Fill and bleed the cooling system. Refer to 
section 03-03. Fill the crankcase. Operate the 
engine at fast idle and check all hose connections 
and gaskets for leaks. 


Perform EEC Quick Test to check the function of 
the EEC system. Refer to Powertrain 
Control/ Emissions Diagnosis Manual.° 


On a vehicle with manual transmission, check for 
correct clutch operation. 


On a vehicle with an automatic transmission, 
adjust the transmission control linkage. Refer to 
Section 07-05. Check the fluid level and add as 
required to bring it to the proper level on the oil 
indicator. 


Install the throttle body intake tubes. 
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REMOVAL AND INSTALLATION (Continued) 


Engine, 4.9L Six-Cylinder 


Water Pump 2. Remove the shroud and radiator. 
Removal 3. Remove the drive belt, power steering pump, air 
1. Drain the cooling system To prevent loss of conditioning compressor and power steering /air 
coolant when draining the radiator, attach a hose conditioning bracket. 
on the radiator draincock and drain the coolant 4. Remove the screw and washer from the end of 
from the radiator into a clean container. the crankshaft and remove the damper using 
To drain the radiator, open the draincock located Crankshaft Damper Remover TS8P-6316-D. 
at the bottom of the radiator and remove the 
radiator cap or supply tank cap. The engine has Bere Nee so Nees 
one drain plug located at the left rear of the T58P-6316-D 
cylinder block. ae 
Install a 16mm or 5/8-inch box end wrench on the ere / iif 
tensioner pulley bolt and lift the tensioner arm 
away from the belt. Remove belt. Release } 
tensioner arm slowly. « 
CAUTION: Release tensioner arm slowly or M, t) 
damage to the tensioner may occur. Was )) ) 
Remove the fan, viscous fan drive (right-hand %O |, 
thread on clutch), and pulley as outlined in a Ye 
Section 03-05. 7 
Disconnect the heater hose, radiator lower hose 
and radiator supply line at the water pump. 
Remove the bolts attaching the water pump to 
the block. Remove the pump and gasket. 
A9793-1A 
Installation 
. i 5. Remove the front oil pan and front cover 
1. If required, remove the fittings from the old pump attaching screws. Loosen the first six bolts on 
and install them on the new pump. Clean all ; . 
; each side of the pan. Lightly push pan down so it 
gasket material from the mounting surfaces of the d ' rt dt the front 
water pump and cylinder block. ae eases diehard raion et 
a . . cover, which may affect front seal alignment. 
Doreen Hebe h arias on both sides with 6. Remove the cylinder front cover and discard the 
p. gasket. Replace crankshaft oil seal whenever the 
Install the pump body on the block. Install the cylinder front cover is removed. 
pump attaching bolts, coated with sealer, and installati 
tighten the bolts to 17-24 N-m (12-18 ft-lb). eet teb 
Connect the radiator lower hose, radiator supply 1. rose ont cover ae cata spars tant 
line and heater hose. Install the pulley and fan. SO, : i SN QUO ON pan Gasnctasth wile 
Install the alternator belt and adjust the belt oO LANGG: 
tension. On a vehicle with an air compressor, 2. Coat front cover gasket surfaces of the block and 


install the air compressor belt and adjust the belt 
tension to specifications. Refer to Section 03-05. 
Fill and bleed the cooling system as outlined in 
Section 03-03. Operate the engine and check for 
leaks. 


Cylinder Front Cover 
Removal 


1 


Drain the cooling system as outlined in Section 
03-03. 


cover with Perfect Seal Sealing Compound 
B5A-19554-A (ESR-M 18P2-A) or equivalent oil 
resistant sealer. Position a new front cover 
gasket on the block. 
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REMOVAL AND INSTALLATION (Continued) 


3. 


REINFORCEMENT 


FRONT COVER 
ALIGNER TOOL 
T61P-6019-B 


Apply Silicone Rubber D6AZ-19562-AA or BA 
(ESB-M4GQ92-A) or equivalent to the block / pan 
junction and a small bead on oil pan gasket 
sealing surface of front cover. This provides an 
additional seal between front cover and the used 


oil pan gasket. 


NOTE: When applying RTV sealant, always use 
the bead size specified and join the components 
within 15 minutes of application. After this amount 
of time the sealant begins to set up and its sealing 
effectiveness may be reduced. 


OIL PAN 
GASKET 


PLATE . 


Position the front cover assembly over the end of 
the crankshaft and against the cylinder block. 
Start the cover and pan attaching screws. Slide 
the Front Cover Aligner T61P-6019-B or 
equivalent over the crank stub and into the seal 
bore of the cover. Tighten attaching oil pan 
screws to 14-20 N-m (10-15 ft-lb) and front cover 
screws to 17-24 N-m (12-18 ft-lb). 


NOTE: Tighten front cover screws first to obtain 
proper cover alignment. 
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Engine, 4.9L Six-Cylinder 


10. 


11. 


Lubricate the crank stub, damper hub inside 
diameter and the seal rubbing surface with clean 
engine oil or 50 weight oil only. DO NOT use 
grease on seal. Apply a 6mm (1/4-inch) bead of 
silicone rubber to inside of keyway of damper 
hub. Align the damper keyway with the key on the 
crankshaft and install the damper using 
Crankshaft Sprocket and Damper Replacer 
T52L-6306-AEE. 


a”, 


Olmmf 


CRANKSHAFT DAMPER 
REPLACER 


T52L-6306-AEE A9796-1B 


Install the washer and capscrew. Tighten to 
177-203 N-m (130-150 ft-Ib). 


Install the power steering pump, air conditioning 
compressor, power steering /air conditioning 
bracket and drive belt as outlined. Refer to 
Section 03-05. 


Install the shroud, radiator, and hoses. 


Fill and bleed the cooling system. Use the 
specified antifreeze mix. Refer to Section 03-03. 
If foreign material has not entered the crankcase 
during the service work, it is not necessary to 
change the engine oil. 


Change the engine oil with proper quantity and 
quality oil. 


CAUTION: To avoid damage to the engine 
due to entrance of foreign material during 
repairs, engine oil must be changed when 
repairs are completed. 


Operate the engine at fast idle and check for 
coolant and oil leaks. 


Front Oil Seal 
Removal 


1. 
2: 


3. 


Remove the drive belt from the engine. 


Remove the bolts attaching the fan shroud to the 
radiator. 


Remove the fan shroud. Remove the fan and fan 
Clutch from the water pump shaft. 


Remove the crankshaft pulley from the vibration 
damper. Remove the damper attaching screw 
and washer. Install the puller on the crankshaft 
vibration damper and remove the vibration 
damper. 
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REMOVAL AND INSTALLATION (Continued) 


Engine, 4.9L Six-Cylinder 


5. Place the Front Cover Seal Remover Line up the crankshaft vibration damper keyway 
T70P-6B070-B onto the front cover plate over with the key on the crankshaft. Install the 
the front seal. Tighten the two through-bolts to vibration damper on crankshaft. Install the 
force the seal puller under the seal flange. capscrew and washer. Tighten the screw to 
95-122 N-m (70-90 ft-Ib). install the crankshaft 
pulley. 
Install the drive belt. 
Position the fan shroud over the water pump 
pulley. install the fan and fan clutch. Install the fan 
shroud attaching screws. 
Oil Pan 
FRONT COVER 
ave F-150-250-350 and Bronco 
T70P-68070-8 
Removal 
AS765-18 Drain the crankcase and the cooling system. 
6. Alternately tighten the four puller bolts one half Remove the upper intake and throttle body 
turn at a time. Pull the oil seal from the front cover. assembly. | 
Installation Raise the vehicle on a hoist. Disconnect the 
starter cable at the starter and remove the 
1. Coat anew front cover plate oil seal with CLEAN attaching bolts and starter. 
engine oil or 50 weight oil only. Place the sleeve R h 
and seal onto the end of the crankshaft and push Remove the engine front support 
it toward the engine until the seal starts into the insulator-to-support bracket nuts and washers on 
front cover: both supports. Raise the front of the engine with a 
. transmission jack and wood block and place 
2. Place the installation screw, washer, nut and Tool 25.4mm (1-inch) thick wood blocks between the 


T88T-6701-A onto the end of the crankshaft. 
Thread the screw into the crankshaft. Tighten the 
nut against the washer and installation sleeve to 
force the seal into the front cover plate. Remove 
the installation tool from the crankshaft. 


FRONT COVER 
SEAL REPLACER 
T88T-6701-A 


@ (yy 
<< 


A10352-B 


Apply CLEAN engine oil or 50 weight oil only. DO 
NOT use grease on the oil seal rubbing surface of 
the vibration damper inner hub to prevent damage 
to the seal. Apply CLEAN engine oil or 50 weight 
oil only. DO NOT use grease on the front of the 
crankshaft for damper installation. 


Apply a 6mm (1/4-inch) bead of silicone rubber 
to inside of keyway of damper hub. Install in five 
minutes. 


front support insulators and support brackets. 
Lower the engine and remove the transmission 


jack. 


Remove the oil pan attaching bolts and lower the 
pan to the crossmember. Remove the two oil 
pump bolts and the one oil pump inlet tube nut, 
and drop the assembly in the oil pan. Remove the 
oil pan. Remove the oil pan gasket. Remove the 
inlet tube and screen from the oil pan. 


installation 


Clean the gasket surfaces of the oil pump, oil pan 
and cylinder block. Clean the seal grooves. 


Apply a pressure-sensitive silicone-based 
adhesive (such as G.E., Dow, Loctite or 
equivalent) to block rails and front cover oil pan. 


03-01A-19 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Apply a bead of RTV Silicone Rubber 
D6AZ-19562-AA or -BA (ESE-M4G195-A) or 
equivalent to parting line between front cover and 
block (two places) and to tapered ends of rear 
seal portion of gasket (two places). Immediately 


install gasket to block to facilitate pan installation. 


REAR MAIN 
BEARING CAP 


APPLY SEALER IN Oil SEAL 
CAVITIES AND CORNERS 
PRIOR TO INSTALLING SEAL A10353-1B 


Clean the inlet tube and screen assembly and 
place it in the oil pan. 


Position the oil pan under the engine. Install the 
inlet tube and screen assembly on the oil pump 
with a new gasket. Tighten the two screws to 
14-20 N-m (10-15 ft-lb) and one nut to 30-43 N-m 
(22-32 ft-lb). Position the oil pan against the 
cylinder block and install reinforcement plates 
and the attaching bolts. Tighten the bolts in 
opposing pattern to 16-24 N-m (12-18 ft-lb). 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / AWE c Aug 19 


Engine, 4.9L Six-Cylinder 


11. 


5/16-18 x .621 SCREW AND WASHER ASSEMBLY 
INSTALL AND TIGHTEN ACCORDING 
TO PROCEDURE BELOW 
25 PLACES 


FLANGE 
REINFORCEMENT 
(R.H.) 
FLANGE 6A674 
REINFORCEMENT 
(L.H.) 


6694 


OIL PAN 
ASSEMBLY 
6675 


GASKET 
6710 


REAR OIL 
PAN SEAL 
6723 


FRONT 
OF ENGINE 


APPLY D6AZ-19562-BA 


OR ESE-M4G195-A SEALER 


ASSEMBLY 2 PLACES 


SCREW TIGHTENING PROCEDURE: 
INSTALL FOUR BOLTS IN POSITIONS ©@ ® © AND ® 
INSTALL THE REMAINING BOLTS EXCEPT )(Y) AND @ AND 
TIGHTEN SIMULTANEOUSLY TO 20-24 N-m (15-18 FT-LB) 
INSTALL BOLTS ® AND @ LAST AND TIGHTEN 
TO 20-24 N-m (15-18 FT-LB). 

A5092-F 


Raise the engine with a transmission jack and 
remove the wood blocks from the engine front 


03-01A-20 


supports. Lower the engine until the front support 
insulators are positioned on the support brackets. 
Install the washers and nuts on the insulator studs 
and tighten the nuts to 73-100 N-m (54-74 ft-lb). 


Install the starter and connect the starter cable. 


Lower the vehicle. Install the radiator. Refer to 
Section 03-03. 


Install the upper intake and throttle body. 


Install the oil pan drain plug, fill the crankcase and 
cooling system. Refer to Section 03-03. 


Start the engine and check for coolant and oil 
leaks. 


E- 150-250-350 
Removal 


1. 
2. 


3. 


Remove engine cover and open the hood. 


Remove air cleaner. Disconnect the air inlet tubes 
from the throttle body. 


Remove the retainer bolts for the idle air bypass 
valve and position the valve out of the way. Cover 
the manifold opening with a clean shop rag. 


Unbolt the fan shroud and let it rest on the fan. 


Remove the oil filler bracket and position it out of 
the way. 


AVE GRA 


92 
HAM INC. - 2014 


ALL RIGHTS RESERVED 
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REMOVAL AND INSTALLATION (Continued) 


Engine, 4.9L Six-Cylinder 


6. Drain the cooling system and remove the upper Oil Pump 
radiator hose from the radiator. Ranoual 
ig all de the auxiliary heater hoses from the cowl, 1. Remove the oil pan following the procedures 
ife 
auippee 7 . under Oil Pan, Removal. 
8. “ae the lass on a hoist and position suitable 2. Remove the oil pump attaching bolts and oil pump 
safety stan icle. 
yee Super iS veMee inlet tube nut. Then, remove the pump assembly. 
9. Drain the engine oil and remove the oil filter. 
10. Disconnect the lower radiator hose from th eee 
fe) 
engine. i 1. Prime the oil pump by filling the inlet opening with 
. oil and rotate the pump shaft until oil emerges 
11. Remove the retainer nuts for the wiring harness from the outlet opening 
for the starter and the heated oxygen sensor 
(HO2S)(9F 472) sensor. 2 Install the oil pump on the cylinder block. Tighten 
12. Remove the front engine support retainer nuts ine a Sea ee OUTED Spec rcations: 
and jack the engine up approximately 2-1/2 Install the oil pan following the procedures under 
inches. Block the support with a 3-inch block of Oil Pan, Installation. 
wood. 
13. Remove the oil pan retainer bolts and remove the SCREW gareceniiee aye N-m (22-32 FT-LBS) 
oil pan. 14-20 N-m SUMP SCREEN 
Installation (120-180 IN-LBS) AND COVER-6625 
1. Clean the gasket surfaces of the oil pan and 
engine mating surface. Clean the seal grooves. 
OIL PUMP ASSY—6600 
2. Apply a pressure-sensitive silicone-based 
adhesive, (such as G.E., DOW, Loctite or Penn eee 
equivalent) to the block rails and front cover. 
3. Apply a bead of RTV Silicone Rubber 
D6AZ-19562-AA or -BA (ESA-M4G195-A) or 
equivalent to the parting line between front cover , “ 
and block (two places) and to tapered ends of the  Seltt. 
rear seal portion of the gasket (two places). Ry 
Immediately install the gasket to the block to \ > 
facilitate pan installation. oF 
4. Position the oil pan against the engine block and BONED eon eee y 
install the reinforcement plates and retainer bolts FRONT OF ENGINE AS767-1A 
as shown in the F-150-F-350 and Bronco 
Installation. Tighten the bolts in the sequence 
shown to 16-24 N-m (12-18 ft-Ib). 
5. Remove the block of wood and lower the engine Camshaft 
back down into place. Install the retainer nuts and 
a ames The camshaft and relat arts are shown in th 
tighten to specifications. Sian ena ed parts are shown in the 
6. Position the wiring harness and install the retainer 
nuts. 
; : FRONT INTERMEDIATE 
7. Connect the lower radiator hose to the engine. Soe : BEARING BEARINGS 
8. Install a new oil filter. 
9. Remove the safety stands and lower the vehicle. 
10. Install the auxiliary heater hoses, if equipped. = 
11. Position the fan shroud in place and install the iS 
retainer bolts. Connect the upper radiator hose to Is 
the radiator. = 
12. Install the idle air bypass valve and retainer bolts. 
13. Fill the radiator with coolant. Fill the engine with neee 
the specified engine oil. pape | Sa 
14. Start the engine and check for leaks. A10354-1A 
15. Install the air cleaner assembly and hoses. Close Removal 


the hood and install the engine cover. 


1. Drain the cooling system and the crankcase. 
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03-01A-22 Engine, 4.9L Six-Cylinder 03-01A-22 
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REMOVAL AND INSTALLATION (Continued) 


2. Remove the shroud and radiator, valve tappets 
and cylinder front cover, following the procedures 
given in this section and Section 03-03. 


3. Disconnect primary wire at the coil. Remove the 


distributor (12127) following the procedure in 50) y) 
Section 03-07. vi Ly 
y yyy 


4. Check the camshaft end play, the timing gear yyy) 
backlash and the timing gear runout. Refer to / 
Section 03-00. 
5. Turn the crankshaft to align the timing marks as 
shown. CAMSHAFT GEAR 
PULLER 
T82T-6256-A 
IW q 
<\ A3017-F 
TIMING 
MARKS 
Zo Installation 
AE | < If the camshaft end play, timing gear backlash and/or 
ess O | oH timing gear runout were excessive, make the 
v.) : xy necessary corrections before installing the camshaft. 
NAY : . . 
P) 1. Oil the camshaft bearing journals and apply 
Z Multi-Purpose Grease DOAZ-19584-AA 
A (ESR-M1C 159-A) or equivalent to all the lobes. 
awereee 2. Assemble key, spacer and thrust plate to 
camshaft. Align the gear keyway with the key 
6. Remove the camshaft thrust plate screws. and install the gear on the camshaft using 
Remove the camshaft gear using Camshaft Gear Camshaft Gear Replacing Adapter T65L-6306-A. 
Puller T82T-6256-A, as shown. Remove the key, 
thrust plate and spacer. Remove the camshaft. CAMSHAFT GEAR 
Avoid damaging the camshaft bearings or REPLACING ADAPTER 


lobes during removal. mp TE5L-6306-A 


CAMSHAFT THRUST 
PLATE SCREW 


we 
ful YW OD 


A10357-18 


3. Install the camshaft, gear and thrust plate as an 
CAMSHAFT GEAR assembly, making sure that the timing marks are 
/ A10356-1A in alignment. Use care to avoid bearing damage. 


4. Tighten the thrust plate attaching screws to 
16-24 N-m (12-18 ft-lb). 
5. Crank the engine until the timing marks are 


aligned. Do not turn the crankshaft again until 
the distributor is installed. 
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03-01A-23 


Engine, 4.9L Six-Cylinder 


03-01A-23 


REMOVAL AND INSTALLATION (Continued) 


Clean the cylinder front cover and cylinder block 
gasket surfaces. Install a new oil seal in the 
cylinder front cover if necessary. Clean the 
crankshaft damper and inspect it. Refer to 
Section 03-00. Install the cylinder front cover and 
damper, valve tappets and radiator, following the 
installation procedures given in this section and 
Section 03-03. 


Install the distributor. Refer to Section 03-07. 
With the rotor at No. 1 firing position, align the 
stator armature tooth exactly with the armature 
tooth prior to tightening the hold-down clamp. 


Fill the crankcase and cooling system. Refer to 
Section 03-03. 


Start the engine and check for oil, coolant and 
fuel leaks. Adjust the ignition timing. 


Timing Gears 


WARNING: TO PREVENT POSSIBLE DAMAGE TO 
THE CAMSHAFT LOBES, DO NOT ROTATE THE 
CAMSHAFT OR CRANKSHAFT IN THE ENGINE 
WITHOUT THE TIMING GEARS INSTALLED. 


Camshaft Gear 
Removal 
1. Drain the cooling system and crankcase. 


2. Remove the cylinder front cover following the 
procedures under Cylinder Front Cover Removal. 


3. Check the camshaft end play, the timing gear 
backlash and the timing gear runout. Refer to 
Section 03-00. 


4. Crank the engine until the timing marks are 
aligned as shown. 


TIMING 


A10355-B 


5. Install the Camshaft Gear Puller T82T-6256-A as 
shown and remove the camshaft gear. 


& LD tanh 


CAMSHAFT GEAR 


Wy Uy 


PULLER 
T82T-6256-A 


installation 


If the camshaft end play, timing gear backlash and/or 
timing gear runout were excessive, make the 
necessary corrections before installing the gear. 


1. 


Make sure the key spacer and thrust plate are 
properly installed. Align the gear keyway with the 
key and install the gear on the camshaft using 
Camshaft Gear Replacing Adapter T65L-6306-A. 
Make sure that the timing marks line up on the 
camshaft and crankshaft gears. 


CAMSHAFT GEAR 
REPLACING ADAPTER 
T65L-6306-A 
D 


fUYUUUL 


A10387-18 


Install the cylinder front cover and related parts 
following the procedures under Cylinder Front 
Cover, Installation. 


Fill the crankcase and cooling system. Refer to 
Section 03-03. Start the engine and adjust the 
ignition timing. Operate the engine at fast idle and 
check all hose connections and gaskets for 
leaks. 


Crankshaft Gear 
Removal 


1. 


2. 


Drain the cooling system and crankcase. Remove 
the radiator. Refer to Section 03-03. 


Remove the cylinder front cover. 
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REMOVAL AND INSTALLATION (Continued) 


3. Crank the engine until the timing marks are 
aligned. 


A10355-B 


4. Use Crankshaft Damper Remover T58P-63 16-D 
and remove the crankshaft gear. Remove the key 
from the crankshaft. 


. Wee ex 


o 


WN 


NK 


1 


\ 
\ 


— | 


\ ae 
<a 
TIMING MARKS 
CRANKSHAFT DAMPER 
REMOVER-T58P-6316-D 
A10358-18 


Installation 


1. Install the key in the crankshaft keyway. Install 
the crankshaft gear using the Crankshaft Damper 
Replacer T52L-6306-AEE. Make sure timing 
marks are aligned properly on the camshaft and 
crankshaft gears. Install the oil slinger. 


Engine, 4.9L Six-Cylinder 


03-01A-24 


TIMING 
MARKS 


ION) 


CRANKSHAFT DAMPER 
REPLACER-T52L-6306-AEE 


Replace the crankshaft front oil seal. Install the 
cylinder front cover following the procedures 
under Cylinder Front Cover. 


Install the radiator. Refer to Section 03-03. 


Fill the crankcase and the cooling systems. Refer 
to Section 03-03. Start the engine and check all 
gaskets and hose connections for leaks. Adjust 
the ignition timing and curb idle to the 
specifications on the engine decal. 


Flywheel 


Removal 


1. Remove the transmission following the procedure 
in the appropriate transmission section in Group 
07. 


On a manual transmission, remove the clutch 
pressure plate and cover assembly and clutch 
disc following the procedure in Section 07-00. 


Remove the flywheel attaching bolts and remove 
the flywheel. 


To check flywheel face runout or replace the 
flywheel ring gear, refer to Section 03-00. 


For installation, follow removal steps in reverse 
order. Coat the threads of the flywheel attaching 
bolts with oil-resistant sealer and install the bolts. 
Tighten in an opposing pattern to 102-115 Nem 
(75-85 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Pilot Bearings 


A needle roller bearing and adaptor assembly is used 
as a Clutch pilot bearing on E- 150-250-350, 

F- 150-250-350, and Bronco vehicles. It is inserted 
directly into the engine crankshaft. The bearing and 
adaptor assembly cannot be serviced separately. The 
needle bearing clutch pilot can only be installed with 
the seal end of the bearing facing the transmission. 
The bearing and seal are pregreased and do not 
require additional lubrication. A new bearing must be 
installed whenever a bearing is removed. For 
additional information refer to Section 08-01. 


CLUTCH PILOT BEARING 
ASSEMBLY - 7120 


RECESS FOR 
REMOVAL 
TOOL 


IRON COLLAR 
NOTE: IRON COLLAR AND NEEDLE 


ROLLER BEARING ARE ONE 
ASSEMBLY AND CANNOT BE 
REPLACED INDIVIDUALLY. C2961-18 


NEEDLE ROLLER 
BEARING 


Removal 


1. Remove the transmission, clutch pressure plate, 
and disc. Refer to Section 08-01. 


2. Using Puller T58L-101-B, remove the pilot 
bearing. 


PULLER 
TS8L-101-B 


IMPACT SLIDE 
HAMMER 
TS59L-100-B 


A10360-C 


Engine, 4.9L Six-Cylinder 


Installation 


1. Using Pilot Bearing Replacer T74P-7 137-A, 
install the pilot bearing with the seal facing the 
transmission so that the adaptor is not cocked. 


a6 ba 

st 

r} 
gaseee 


PILOT BEARING 
REPLACER TOOL 
T74P-7137-A 


A10361-1A 


NOTE: Care must be taken not to damage the 
bearing while the transmission input shaft is being 
inserted into the bearing during transmission 
installation. 


Install the clutch pressure plate, disc, and 
transmission. Refer to Section 07-00. 


Camshaft Rear Bearing Bore Plug 
Removal 


1. Remove the transmission and flywheel housing. 
Refer to the appropriate transmission section in 
Group 07. On a manual transmission, remove the 
clutch pressure plate and disc. Refer to Section 
08-01. 


Remove the flywheel attaching bolts. Remove the 
flywheel and the engine rear cover plate. 


Refer to Section 03-00 to remove the core plug. 


For installation, follow removal steps in reverse 
order. Coat the flywheel bolts with pipe sealant 
Teflon® D8AZ-19554-A (ESG-M4G 194-A) or 
equivalent and tighten in an opposing pattern to 
102-115 N-m (78-85 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Main Bearing 


NOTE: If main bearings need to be replaced, 
crankshaft should be removed to check connecting 
rod bearings and crankshaft journals for damage. 
Refer to Section 03-00 for inspection procedures. 


Do not file or lap bearing caps or use shims to 
obtain the proper bearing clearance. 


Engine, 4.9L Six-Cylinder 


Rotate the crankshaft in the direction of engine 
rotation to force the bearing out of the block. 


Clean the crankshaft journal. When replacing 
standard bearings with new bearings, it is good 
practice to first try to obtain the proper clearance 
with standard bearings or a combination of a 
standard bearing and a .010- or .020-inch 
undersize bearing. 


03-01A-26 


Bearings are available for service in standard sizes or ; 

.010 and .020 inch undersize. Refer to the Parts Installation 

Catalog for the available sizes. Undersize bearings are 1. Theupper and lower bearing halves are not 
available for use on journals that have been refinished. interchangeable. The upper half is drilled and 


If the rear main bearing is to be replaced, it will be 
necessary to remove the engine, install it on a work 
stand, replace the main bearing and replace the 
crankshaft rear oil seal. 


Removal 


1. Drain the crankcase. Remove the oil pan and oil 


pump following the procedure under Oil Pan, 
Removal. 


NOTE: Loosen all main bearing caps until 
finger-tight. This will lower the crankshaft and 
ease installation of new bearings. 


2. Replace one bearing at a time, leaving the 
other bearings securely fastened. Remove 


the main bearing cap to which new bearings are 


to be installed. 


3. Insert Main Bearing Insert Tool TOOL-6331-E in 


the oil hole in the crankshaft journal. 


MAIN BEARING CRANKSHAFT BEARING 


INSERT TOOL-6331-E JOURNAL 


grooved to provide entry of oil. Be sure 
bearings and surfaces are clean. Foreign material 
under the inserts will distort the bearings and 
cause failure. 


To install the upper main bearing, place the plain 
end of the bearing over the shaft on the locking 
tang side of the block and partially install the 
bearing so that Main Bearing Insert Tool 
TOOL-6331-E can be inserted in the oil hole in the 
crankshaft journal. With Main Bearing Insert Tool 
TOOL-6331-E positioned in the oil hole, rotate the 
crankshaft slowly in the opposite direction of 
engine rotation until the bearing is seated. 
Remove the tool. 


Select-fit the bearing for proper clearance. Refer 
to Fitting Main and Connecting Rod Bearings in 
Section 03-00. 


After the bearing has been fitted, apply a light 
coat of engine oil to the journal and bearings. 
Then, install the bearing cap. Tighten the cap 
bolts to 82-94 N-m (60-70 ft-lb). 


Repeat the procedure for the remaining bearings 
that require replacement. 


If the thrust bearing cap (No. 5 main bearing) has 
been removed, install it as follows: 


Install the thrust bearing cap with the bolts 
finger-tight. Pry the crankshaft forward against 
the thrust surface of the upper half of the bearing. 
Hold the crankshaft forward and pry the thrust 
bearing cap to the rear. This will align the thrust 
surfaces of both halves of the bearing. Retain the 
forward pressure on the crankshaft. Tighten the 
cap bolts to 82-94 N-m (60-70 ft-lb). 


A10363-1A 
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REMOVAL AND INSTALLATION (Continued) 


Thrust Bearing Cap, Installation 


ae PRY FORWARD HOLD 
CRANKSHAFT 
THRUST FORWARD 


BEARING 


Engine, 4.9L Six-Cylinder 


BACKWARD 


THRUST 
BEARING 
HOLD 
CRANKSHAFT 
FORWARD 


THRUST 
BEARING 


° e ° ° 
PRY CRANKSHAFT FORWARD PRY CAP BACKWARD 


If the rear main bearing is replaced (on a work 
stand), clean the mating surfaces of the bearing 
cap and the block with Ford Extra-Strength Spot 
and Stain Remover B7A-19521-AA 

(ESR-M5B 197-A) or equivalent solvent. 


NOTE: When applying RTV sealant, always use 
the bead size specified and join the components 
within 15 minutes of application. After this amount 
of time the sealant begins to ‘‘set-up’”’ and its 
sealing effectiveness may be reduced. 


Apply a 1.6mm (1/ 16-inch) bead of RTV sealer, 
Silicone Rubber D6AZ-19562-BA 
(ESE-M4G195-A) or equivalent in each corner of 
the rear main bearing cap saddle the full length of 
the saddle. Be sure the main bearing is fitted 
and the cap bolts tightened to 82-94 N-m 
(60-70 ft-lb) before installing the new 
crankshaft rear oil seal. 


Clean the oil pump inlet tube screen. Prime the oil 
pump by filling the inlet opening with oil and rotate 
the pump shaft until the oil emerges from the 
outlet opening. 


Install the oil pump and oil pan following the 
procedure under Oil Pan, Installation. 


Fill the crankcase and cooling system. Refer to 
Section 00-03. Start the engine and check for oil 
pressure. Operate the engine at fast idle and 
check for oil and coolant leaks. 


Connecting Rod Bearing 
Removal 


1. 


Drain the crankcase. Remove the oil pan and oil 
pump following the procedure under Oil Pan, 
Removal. 


Turn the crankshaft until the connecting rod to 
which new bearings are to be fitted is down. 
Remove the connecting rod cap. Remove the 
bearing inserts from the rod and cap. 


NOTE: If bearings are to be reused, identify them 
according to location so that they can be installed 
in their original positions. 


Make sure the bearing inserts and the bearing 
bore in the connecting rod and cap are clean. 
Foreign material under the inserts will distort the 
bearing and cause a failure. 


Clean the crankshaft journal. When replacing 
standard bearings with new bearings, it is good 
practice to first try to obtain the proper clearance 
with standard bearings. Refer to Section 03-00 
for the cleaning and inspection procedures. 


Installation 


1. 


2. 


Install the bearing inserts in the connecting rod 
and cap with the tangs fitted in the slots. 


Pull the connecting rod assembly down firmly on 
the crankshaft journal. 


Fit the bearing. Refer to Section 03-00. 


After the bearing has been fitted, clean and apply 
a light coat of engine oil to the journal and 
bearings. install the connecting rod cap and 
tighten the nuts to 55-6 1 N-m (40-45 ft-lb). 


Repeat the procedure for the remaining 
connecting rods that require new bearings. 


Install the oil pan and oil pump following the 
procedures under Oil Pan Installation in this 
section. 


Fill the crankcase. Fill the cooling system. Refer 
to Section 03-03. Start the engine and check for 
oil pressure. Operate the engine at fast idle and 
check for oil and coolant leaks. 


03-01A-27 
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REMOVAL AND INSTALLATION (Continued) 


Pistons and Connecting Rods 
Removal 


1. 


2. 


Drain the cooling system and the crankcase. 
Refer to Section 03-03. 


Refer to Cylinder Head, Removal in this section 
and remove the cylinder head and related parts. 


Remove the oil pan following the procedure under 
Oil Pan, Removal in this section. Remove the oil 
pump inlet tube and the oil pump. 


Turn the crankshaft until the piston to be removed 
is at the bottom of the stroke and place a cloth on 
the piston dome to collect the cuttings. Remove 
any ridge and/or deposits from the upper end of 
the cylinder bore with Cylinder Ridge Reamer 
T64L-60 1 1-EA. Follow the instructions furnished 
by the tool manufacturer. Never cut into the 
ring travel area in excess of 0.74mm (1/32 
inch) when removing ridges. 


Make sure all the connecting rod caps are 
marked so that they can be installed in their 
original positions. Remove the connecting rod 
cap. 


Push the connecting rod and piston assembly out 
the top of the cylinder with the handle end of a 
hammer. Avoid damage to the crankshaft journal 
or the cylinder wall when removing the piston and 
rod. 


installation 


1. 


2: 


Clean the oil pump inlet tube screen and the oil 
pan and block gasket surfaces. 


Oil the piston rings, pistons and cylinder walls 
with light engine oil. 


Make sure pistons are installed in the same 
cylinders from which they were removed or 
to which they were fitted. The connecting rods 
and bearing caps are numbered from 1 to 6 
beginning at the front of the engine. The number 
on the connecting rod and bearing cap must be on 
the same side of rod when installing in the 
cylinder bore. If a connecting rod is ever 
transferred from one cylinder block to another or 
from one cylinder to another, new bearings should 
be fitted and the connecting rod should be 
re-numbered to correspond with the new cylinder 
number. 


Make sure the ring gaps (oil ring spacer A, oil ring 
segment B, and compression ring C) are properly 
spaced around the circumference of the piston. 
Oil the rings, then install Piston Ring Compressor 
D8 1L-6002-C or equivalent on the piston. Make 
sure that the indentation in the dome of piston is 
toward the front. Then, push the piston into its 
bore with the handle end of a hammer until it is 
slightly below the top of the cylinder. Be sure to 
guide the connecting rods to avoid damaging the 
crankshaft journals. 


Engine, 4.9L Six-Cylinder 


03-01A-28 


OIL RING SPACER 


OIL RING A OIL RING 


SEGMENT SEGMENT 
SSaeR: 


fil 


PIN BORE 


E} Piston & 
COMPRESSION RING COMPRESSION RING 
FRONT A2811-1B 
TO FRONT OF ENGINE PISTON RING 
es 4 COMPRESSOR 


NOTCH TO FRONT 


# 
OF ENGINE A10365-18 


Check the clearance of each bearing following 
the procedure under Fitting Main or Connecting 
Rod Bearing in Section 03-00. 


After the bearings have been fitted, apply a light 
coat of engine oil to the journals and bearings. 


Turn the crankshaft throw to the bottom of its 
stroke. Then, push the piston all the way down 
until the connecting rod bearing seats on the 
crankshaft journal. Install the connecting rod cap. 
Tighten the nuts to 55-6 1 N-m (40-45 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


8. After the piston and connecting rod assemblies 
have been installed, check the connecting rod 
side clearance on each crankshaft journal. 


FEELER GAUGE 


A10366-1A 


Prime the oil pump by filling the inlet opening with 
oil and rotate the pump shaft until oil emerges 
from the outlet opening. Install the oil pump and 
the oil pump inlet tube. Install the oil pan and 
related parts as outlined. 


. Refer to Cylinder Head Installation and install the 
cylinder head and related parts. Adjust the valve 
clearance as outlined. 


. Fill and bleed the cooling system. Refer to 
Section 03-03. Fill the crankcase. 


. Start the engine and check for oil pressure. 
Operate the engine at fast idle and check for oil 
and coolant leaks. 


. Operate the engine until engine temperatures 
have stabilized. Check and adjust the ignition 
timing. 

On a vehicle with an automatic transmission, 
adjust the transmission control linkage. Refer to 
Section 07-05. 


Oil Filter 
Removal 


1. Place a drip pan under the oil filter. Unscrew the 
filter from the cylinder block using Oil Filter 
wrench D79L-6731-A, -B or equivalent. 


Installation 
1. Coat the gasket on the filter with oil. Place the 


filter in position on the cylinder block. 
Hand-tighten the filter until the gasket contacts 
the adapter face, then advance it one-half turn. 


Operate the engine at fast idle and check for oil 
leaks. If oil leaks are evident, perform the 
necessary repairs to correct the leakage. Check 
the oil level and fill the crankcase if necessary. 


Engine, 4.9L Six-Cylinder 03-01A-29 


Engine Assembly 
F- 150-250-350 and Bronco 


The following engine removal and installation 
procedures are for the engine only, without the 
transmission attached. 


Removal 


1. Drain the cooling system and the crankcase. 
Remove the hood. Remove the throttle body inlet 
tubes. 


2. Disconnect the battery ground cable. Disconnect 
the heater hose from the water pump and coolant 
outlet housing. Disconnect the flexible fuel line 
from the fuel pump. 


3. Remove the radiator and shroud. Refer to Section 
03-03. 


4. Remove the cooling fan, viscous fan drive, water 
pump pulley and fan drive belt. 


NOTE: The fan clutch/ water pump hub has a 
right-hand thread. 


PULLEY 
ASSEMBLY 


CLUTCH 
ASSEMBLY 


SCREW AND WASHER 
ASSEMBLY-57632-S2 


(4 REQ'D) 
TIGHTEN TO 
16-24 N-M ~—s INSTALLATION 4.9L 
(12-18 FT-LB) EFI ENGINE A10702-B 


5. Disconnect the accelerator cable at the throttle 
body. Remove the cable retracting spring. 


Disconnect power brake vacuum line at the intake 
manifold. 


On a vehicle with an automatic transmission, 
disconnect the transmission kickdown cable at 
the throttle body. 


6. Disconnect the exhaust manifold from the muffler 
inlet pipe. Disconnect the body ground strap and 
the battery ground cable at the engine. 


7. Disconnect the powertrain control module 
harness from all sensors. 


8. Disconnect the engine wiring harness at the 
ignition coil, coolant temperature sending unit and 
oil pressure sending unit. Position the harness out 
of the way. 
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REMOVAL AND INSTALLATION (Continued) 


9. Remove the alternator mounting bolts and 
position the alternator out of the way, leaving the 
wires attached. 


Remove the power steering pump from the 
mounting brackets and position it right side up 
and to one side, leaving the lines attached. If 
equipped with an air compressor, bleed the air 
system and disconnect the two air pressure lines 
at the compressor. 


10. Raise the vehicle. Remove the starter (and the 
automatic transmission fluid filler tube bracket). 
Remove the engine rear plate upper right bolt. 


On a vehicle with a manual transmission, remove 
all the flywheel housing lower attaching bolts. 
Disconnect the clutch slave cylinder. 


On a vehicle with an automatic transmission, 
remove the converter housing access cover 
assembly. Remove the flywheel-to-converter nuts 
and secure the converter assembly in the 
housing. Remove the transmission oil cooler lines 
from the retaining clip at the engine. Remove the 
converter housing-to-engine lower attaching 
bolts. 


11. Remove the insulator-to-intermediate support 
bracket nut from each engine front support. 


12. Lower the vehicle and position a transmission 
jack, such as Rotunda 066-000 17 or equivalent, 
under the transmission to support it. Remove the 
remaining flywheel or converter housing-to-engine 
bolts. 


13. Attach Engine Lifting Bracket T70P-6000 and 
Rotunda Engine Sling 014-00036 or equivalent. 
Raise the engine slightly and carefully pull it from 
the transmission. Lift the engine out of the 
chassis. 


Installation 


1. Lower the engine carefully into the chassis. Make 
sure the dowels in the block engage the holes in 
the flywheel or converter housing. 


On a vehicle with an automatic transmission, start 
the converter pilot into the crankshaft. Remove 
the retainer securing the converter in the housing. 


On a vehicle with a manual transmission, start the 
transmission input shaft into the clutch disc. It 
may be necessary to adjust the position of the 
transmission with relation to the engine if the 
transmission input shaft will not enter the clutch 
disc. 


NOTE: If the engine hangs up after the shaft 
enters, turn the crankshaft slowly (with the 
transmission in gear) until the shaft splines mesh 
with the clutch disc splines. 


2. Install the converter or flywheel housing upper 
attaching bolts. Remove the jack supporting the 
transmission. 


3. Lower the engine until it rests on the engine 
support(s) and remove the lifting sling. 


4 Can be purchased as a separate item. 


Engine, 4.9L Six-Cylinder 


10. 


11. 


12. 


13. 


14. 


15. 
16. 


17. 


03-01A-30 


Install the engine left and right support 
insulator-to-intermediate support bracket 
attaching nuts and washers. Tighten the nuts to 
73-100 N-m (54-74 ft-lb). Install the automatic 
transmission oil cooler lines bracket. 


Install the remaining converter or flywheel 
housing attaching bolts. Connect the clutch return 
spring. 


Install the starter and connect the starter cable. 
Attach the automatic transmission fluid filler tube 
bracket, if so equipped. 


On a vehicle with an automatic transmission, 
install the transmission oil cooler lines in the 
bracket at the cylinder block. 


Install the exhaust manifold-to-muffler inlet pipe 
lockwashers and nuts. Tighten the nuts to 
34-49 N-m (25-36 ft-lb). 


Connect the engine ground strap and the battery 
ground cable. 


Connect powertrain control module harness to all 
sensors. 


On a vehicle with an automatic transmission, 
connect the kickdown cable to the throttle body. 


Connect the accelerator linkage to the throttle 
body and install the retracting spring. 


Reconnect power brake vacuum line to the intake 
manifold. 


Connect the coil primary wire, oil pressure and 
coolant temperature sending unit wires, flexible 
fuel line, heater hoses and the battery positive 
cable. 


Install the alternator on the mounting bracket. 


Install power steering pump on the mounting 
brackets. lighten the alternator, power steering 
pump and air compressor mounting bolts to 
specification. Refer to Section 11-02D. 


Install the water pump pulley, viscous fan drive, 
cooling fan and drive belt. Tighten the fan bolts to 
16-24 N-m (12-18 ft-lb). 


NOTE: The fan clutch / water pump hub has a 
right-hand thread. 


Install the radiator and shroud. Connect the 
radiator lower hose to the water pump and the 
radiator upper hose to the coolant outlet housing. 
Connect the air compressor lines. If removed, 
install air conditioner compressor and condenser. 


On a vehicle with an automatic transmission, 
connect the oil cooler lines. 


Install and adjust the hood, If applicable. 


Fill and bleed the cooling system. Refer to 
Section 03-03. Fill the crankcase. Operate the 
engine at fast idle and check all hose connections 
and gaskets for leaks. 


Perform EEC Quick Test to check the function of 
the EEC system, if so equipped. Refer to 
Powertrain Control /Emissions Diagnosis 
Manual.* 
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03-01A-31 Engine, 4.9L Six-Cylinder 03-01A-31 
a a a ee A wre a ea a ew a ew ee 
REMOVAL AND INSTALLATION (Continued) 
18. Ona vehicle witha manual transmission, check 24. Remove the oil filter. 
for correct clutch operation. 25. Complete the removal of the 
On a vehicle with an automatic transmission, engine-to-transmission nuts. 
adjust the transmission control linkage. Refer to 
Section 07-05. Check the fluid level and add as cima Nene: . 
required to bring it to the proper level on the oil 27. Install the lift chain and remove the engine from 
indicator. the engine compartment. 
19. Install the throttle body intake tubes. Installation 


Position the engine and lower into place. Then, 
start the mounting bolts. 


_4EN.9EA. 2. Remove the lifting chain and connect the exhaust 
E- 150-250-350 inlet to the manifold. 
Removal 3. Connect the transmission dipstick tube, if so 
1. Open the hood and door and install seat covers. equipped, to the intake manifold. 
Then, remove the engine cover, drain the coolant, 4. Install the manifold heat shield 
remove the air cleaner and disconnect the 
battery. 5. Connect the automatic transmission kickdown 
cable, then install the upper 
2. Remove the front bumper. Then, remove the grille arena hgh bone. 
and lower gravel deflector as an assembly. ar ; 
6. Connect the transmission vacuum line at the 
3. Disconnect the upper radiator hose at the junction. 
radiator. 
7. Install the accelerator cable and bracket 
4. Remove the lower radiator hose at the radiator. assembly. 
5. Disconnect the transmission oil cooler lines at the 8. Connect the distributor and sender unit wires to 
radiator, if so equipped. the engine. 
6. Remove the radiator and the shroud. 9. Connect the brake booster hose. 
7. Disconnect the heater hoses at the engine. 10. Unplug and connect the fuel line to the fuel rail. 
8. Disconnect the alternator and move aside. 11. Connect the transmission vacuum line to the 
9. Remove the drive belt. Then, remove the power manifold. 
steering pump and support from the engine and 12. Install the alternator wires. 
move aside. ; 
13. Connect the heater hoses to the engine. 
10. Disconnect the fuel line at the fuel rail and plug it. 
a Rien 14. Install the power steering pump and support 
11. Disconnect the distributor and sender unit wires bracket. 
from the engine. 
9 15. Install the drive belt. Refer to Section 03-05. 
12. Disconnect the powertrain control module 46. Install the radiat snroia bl 
harness from all sensors. . Install the radiator and shroud assembly. 
13. Disconnect the brake booster hose at the engine. 17. Position the grille and lower gravel deflector. 
14. Disconnect the accelerator cable and remove the 18. Connect inane Acris Naea then install the 
bracket from the engine. grille and deflector bolts and screws. 
15. Disconnect the automatic transmission kickdown 19. tite the bumper, then raise the vehicle on a 
cable, if equipped, at the throttle body. olst. 
16. Remove the exhaust manifold heat deflector. 20. Install the cst ial aa then install the flywheel 
Then, remove the inlet pipe-to-manifold nuts. inspection cover bolts. 
17. Disconnect both ends of the transmission vacuum e1. pena the starter wires and install the starter 
line from the intake manifold and junction. assembly. 
18. Remove the upper transmission-to-engine bolts. 22. Install the oil filter. 
19. Remove the automatic transmission dipstick tube 23. Install the front support die ane ithe oe jag 
support bolt at the intake manifold. econ bolts. Tighten to 82- 
20. Raise the vehicle on a hoist and drain the C ee peers 
crankcase. 24. Connect the lower radiator hose. 
21. Disconnect the wires from the starter and remove 25. Connect the transmission cooler lines to the 
the starter. radiator. | 
22. Remove the flywheel inspection cover. 26. Install the alternator splash shield. 
27. Lower the vehicle. 


23. Remove the four converter nuts, then remove the 
front engine support nuts. 
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03-01A-32 Engine, 4.9L Six-Cylinder 03-01A-32 
a I a ee Ig a a Nh Mic ee 


REMOVAL AND INSTALLATION (Continued) 


28. Fill and bleed the cooling system. Refer to 
Section 03-03. Connect the battery and fill the 
crankcase with the proper grade of oil. 


Crankshaft 


The crankshaft and related parts are shown in the 
illustration. 


Crankshaft, Disassembled View 


CRANKSHAFT 


GEAR-6306 KEY 
379153-S 


FRONT OIL 
SEAL-6700 


WASHER 
6378 


CRANKSHAFT 
6303 


DAMPER 
BOLT 6316 
377850-S 


Removal 


Install the engine on a work stand. Remove the 
spark plugs to allow easy rotation of the 
crankshaft. Drain the crankcase. 


Remove the oil level dipstick. 


Remove the crankshaft damper attaching bolt 
and lockwasher. Remove the crankshaft damper. 


Remove the cylinder front cover and gasket. 


Remove the flywheel and engine rear cover plate. 


5 Canbe purchased as a separate item. 


. Perform the EEC Quick Test to check the function 
of the EEC system. Refer to the Powertrain 
Controi/Emissions Diagnosis Manual. 


. Start the engine and check for leaks. Then, install 
the engine cover and close the hood and door. 


REAR OIL CLUTCH PILOT mr», BOLT-6379 
SEAL-6701 BEARING-7600 > 


THRUST 


MAIN BEARING 
CAPS 


A10367-2A 


Turn the engine on the work stand so that the 
bottom of the engine is up. Remove the oil pan, 
gaskets and seals. Remove the oil pump and inlet 
tube assembly. Discard the oil pump gasket. 


NOTE: Make sure all bearing caps (main and 
connecting rod) are marked so that they can be 
installed in their original locations. 


Turn the crankshaft until the connecting rod from 
which the cap is being removed is at the bottom 
of the stroke. Remove the connecting rod cap 
and bearings. Push the connecting rod and piston 
assembly up in the cylinder. Do not turn the 
crankshaft completely around as the rod 
bolts may damage the crankpin journals. 
Repeat this procedure and remove all connecting 
rod caps. 
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REMOVAL AND INSTALLATION (Continued) 


Engine, 4.9L Six-Cylinder 


8. Remove the clutch pilot bearing if necessary. 2. Remove the bearing inserts from the connecting 
9. Align the timing marks. Remove the crankshaft rod caps. 
gear as outlined. 3. Clean the crankshaft rear oil seal recess in the 
cylinder block and rear main bearing cap. 

4. If the crankshaft main bearing journals have been 
refinished to a definite undersize, install the 
correct undersize bearings. Be sure the bearing 

TIMING inserts and bearing bores are clean. Foreign 
Mere material under the inserts will distort the bearing 
and cause a failure. 

5. Place the upper main bearing inserts in position in 
the bore with the tang fitting in the slot provided. 
Be sure the oil holes in the bearing inserts are 
aligned with the oil holes in the cylinder block. 

6. Install the lower main bearing inserts in the 

minsexie bearing caps with the tang fitted in the slot. 

7. Carefully lower the crankshaft into place. Be 

careful not to damage the bearing surfaces. 

10. Remove the main bearing caps and bearings and ; 

rear bearing seal 8. Check the clearance of each main bearing. Refer 
to Section 03-00 under Fitting Main and 

11. Carefully lift the crankshaft out of the cylinder Connecting Rod Bearings. Seal the rear main 
block so that the thrust bearing surfaces are not bearing-to-block mating surfaces as directed in 
damaged. Main Bearing, Installation. 
NOTE: Handle the crankshaft with care to avoid 9. Apply alight coat of heavy engine oil to the 
possible fracture or damage to the finished journals and bearings. Install all the bearing caps, 
surfaces. except the thrust bearing cap (No. 5 bearing). Be 
Refer to Section 03-00 for the cleaning and sure that the main bearing caps are installed 
inspection procedures. Be sure the oil seal in their original locations. Tighten the bearing 
surfaces on the crankshaft and crankshaft cap bolts to 82-94 N-m (60-70 ft-lb). 
damper are properly cleaned. 10. Install the thrust bearing cap with the bolts 

Installation finger-tight. 

1. Remove the main bearing inserts from the block 11. Pry the crankshaft forward against the thrust 


and bearing caps. 


Thrust Bearing, Installation 


PRY CRANKSHAFT FORWARD PRY CAP BACKWARD 


12. Hold the crankshaft forward and pry the thrust 
bearing cap to the rear. This will align the thrust 


surfaces of both halves of the bearing. 


BEARING 


surface of the upper half of the bearing. 


THRUST 
BEARING 
HOLD 
a PRY FORWARD HOLD Sr” PRY CAP CRANKSHAFT 
CRANKSHAFT BACKWARD FORWARD 
THRUST FORWARD 
BEARING THRUST 


13. Retain the forward pressure on the crankshaft. 


Tighten the cap bolts to 82-94 N-m (60-70 ft-lb). 


03-01A-33 
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REMOVAL AND INSTALLATION (Continued) 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


Check the crankshaft end play. Refer to Section 
03-00. 


If the end play exceeds the service limit, replace 
the thrust bearing. If the end play is less than the 
minimum limit, inspect the thrust bearing faces for 
scratches, burrs, nicks or foreign matter. If the 
thrust faces are not damaged or dirty, they 
probably need re-aligning. Install the thrust 
bearing and align the faces following the 
recommended procedure (steps 10 through 13 
above). Then, check the end play. 


Coat a new crankshaft rear oil seal with oil and 
install using Rear Oil Seal Replacer 
T89P-6701-AH. Refer to One-Piece Rear Oil Seal 
Installation in Section 03-00. Inspect the seal to 
be sure it was not damaged during installation. 


Install the bearing inserts in the connecting rods 
and caps. Check the clearance of each bearing 
following the procedure under Connecting Rod 
Bearing Replacement. 


If the bearing clearances are to specifications, 
apply a light coat of engine oil to the journals and 
bearing. 


Turn the crankshaft throw to the bottom of its 
stroke and pull the piston all the way down until 
the connecting rod bearing seats on the 
crankshaft journal. 


Install the connecting rod cap and tighten the nuts 
to specifications. 


Check the connecting rod side clearance on each 
crankshaft journal after the piston and connecting 
rod assemblies have been installed. Refer to 
Specifications in this section. 


FEELER GAUGE 


\ \ \ A10366-1A 


Engine, 4.9L Six-Cylinder 


22. 
23. 


24. 


25. 


26. 
27. 


28. 


Clean the oil pan, oil pump and oil pump screen. 


Install the inlet tube and screen on the oil pump. 
Prime the oil pump by filling the inlet opening with 
oil and rotate the pump shaft until oil emerges 
from the outlet opening. Install the oil pump. 
Tighten the attaching bolts to 14-20 Nem 

(10-15 ft-lb). 


Install the clutch pilot bearing on a crankshaft for 
a manual transmission. Refer to Clutch Pilot 
Bearing, Removal and Installation. 


Turn the engine on the work stand so that the rear 
of the engine is up. Position the engine rear cover 
plate on the cylinder block. Position the flywheel 
on the crankshaft. Coat the threads of the 
attaching bolts with Pipe Sealant with Teflon® 
D8AZ-19554-A (ESG-M4G 194-A) or equivalent 
oil-resistant sealer and install the bolts. Tighten 
the bolts to 102-115 N-m (75-85 ft-lb). 


On a flywheel for a manual transmission, locate 
the clutch disc following the procedure in Section 
07-00B. Install the pressure plate. Tighten the 
attaching bolts to 102-115 N-m (75-85 ft-lb). 


Turn the engine on the work stand so that the 
front end is up. 


Install the crankshaft gear following the 
procedure under Timing Gear, Installation. 


Install a new grease-coated crankshaft front oil 
seal in the cylinder front cover using Front Cover 
Seal Replacer T70P-6B070-A. Install the cylinder 
front cover and crankshaft damper by following 
the procedure outlined under Cylinder Front 
Cover Installation. 


FRONT COVER 
SEAL REPLACER 
T88T-6701-A | 


—- 


A10352-B 


03-01A-34 
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03-01A-35 Engine, 4.9L Six-Cylinder 03-01A-35 


REMOVAL AND INSTALLATION (Continued) 


29. Apply Perfect Seal Sealing Compound 
B5A-19554-A (ESR-M 18P2-A) or equivalent 
oil-resistant sealer in the cavities between the 
rear bearing cap and cylinder block. Install a new 
seal in the rear main bearing cap and apply a 
bead of Perfect Seal Sealing Compound 
B5A- 19554-A (ESR-M18P2-A) or equivalent 
oil-resistant sealer to the tapered ends of the 
seal. Install new side gaskets on the oil pan with 
Gasket and Trim Adhesive D7 AZ-19B508-AA 
(ESE-M2G52-A) or equivalent oil-resistant sealer. 
Position a new oil pan-to-cylinder front cover seal 
on the oil pan and install the oil pan. 


REAR MAIN 
BEARING CAP 


APPLY SEALER IN OIL SEAL 
CAVITIES AND CORNERS 
PRIOR TO INSTALLING SEAL A10353-18 


30. Install the oil level dipstick. 


31. Remove the engine from the work stand and 
install it in the vehicle. Fill the crankcase. Fill and 
bleed the cooling system. Refer to Section 03-03. 


32. Start the engine and check all gaskets and hose 
connections for leaks. 


. Check the ignition timing and adjust to 
specifications on the engine decal. 


Camshaft Bearings 
Camshaft bearings are available prefinished to size for 


Remove the camshaft, flywheel and crankshaft. 
Push the pistons to the top of the cylinders. 


standard and 0.38 1mm (0.0 15-inch) undersize journal 
diameters. 


Removal 


Remove the camshaft rear bearing bore plug. 
Refer to Section 03-00. Remove the camshaft 
bearings with Camshaft Bearing Set 


T65L-6250-A. 
1. Remove the engine and install on a work stand. 


Camshaft Bearings, Removal/Installation 


a x a 


= a 
wifi = iu) = i 


Part 
Number Description 
1 Pulling Screw 
2 Pulling Plate 


(Continued) 


Part 
Number Description 
Expanding Mandrel 
Expanding Collet 


(Continued) 
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03-01A-36 Engine, 4.9L Six-Cylinder 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


5 Backup Nut 

6 Bearing, Camshaft (Part 
Number Given is For 
Reference Only) 

7 Puller Screw Extension 


(Continued) 


Select the proper size expanding collet and 
backup nut and assemble on the expanding 
mandrel. With the expanding collet collapsed, 
install the collet assembly in the camshaft bearing 
and tighten the backup nut on the expanding 
mandrel until the collet fits the camshaft bearing. 


Assemble the puller screw and extension, if 
necessary, as shown and install on the expanding 
mandrel. Wrap a cloth around the threads of the 
puller screw to protect the front bearing or 
journal. Tighten the pulling nut against the thrust 
bearing and pulling plate to remove the camshaft 
bearing. Be sure to hold a wrench on the end of 
the puller screw to prevent it from turning. 


6. Toremove the front bearing, install the puller 
screw from the rear of the cylinder block. 


Installation 


1. Position the new bearings at the bearing bores, 
and press them in place with Camshaft Bearing 
Set T65L-6250-A. Be sure to center the pulling 
plate and puller screw to avoid damage to the 
bearing. Failure to use the correct expanding 
collet can cause severe bearing damage. 
Align the oil holes in the bearings with the oil holes 
in the cylinder block before pressing bearings into 
place. Be sure the front bearing is installed 
0.5 1-0.89mm (0.020-0.035 inches) below 
the front face of the cylinder block. 


Install the camshaft rear bearing bore plug. Refer 
to Section 03-00. 


Install the camshaft, crankshaft, flywheel and 
related parts. Do not check connecting rod and 
main bearing clearances as a part of camshaft 
bearing replacement. 


Install the engine in the vehicle. 


DISASSEMBLY AND ASSEMBLY 


NOTE: Lightly oil attaching bolt and stud threads 
before installing except those specifying special 
sealant. 


Part 
Number Description 


Front Spacer 


NOTE: All items except #6 
(Bearing) are included in 
Camshaft Bearing Set 
T65L-6250-A 


TA9045A 


Cylinder Head 
Disassembly 


1. 


1 


Remove the coolant outlet housing and 
thermostat. Discard the gasket. 


Remove the upper intake and throttle body. 


Remove the lower intake manifold and exhaust 
manifold from the cylinder head. Discard the 
gasket. 


Remove the spark plugs. 


Remove the deposits from the combustion 
chambers and valve heads with a scraper and a 
wire brush before removing the valves. Be careful 
not to scratch the cylinder head gasket surface. 


Compress the valve springs using Valve Spring 
Compressor T70P-6049-A, then remove the 
valve spring retainer locks and release the spring. 


VALVE SPRING 
COMPRESSOR 


Remove the spring retainer, spring, stem seal and 
valve. Discard the valve stem seals. 
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03-01A-37 


DISASSEMBLY AND ASSEMBLY (Continued) 


, 
2 
3 
4 
5 
6 
7 
8 
9 


(x 
Zk @ 
—— 

A10368-B 


Keys 
Retainer 
Valve Spring 
Oil Seal 
Intake Valve 
Exhaust Valve 
Oil Seal 

Valve Spring 
Retainer 


TA10368A 


Assembly 


1. 


Lubricate the valve guides and valve stems with 
heavy engine oil. Apply Multi-Purpose Grease 
DOAZ-19584-AA (ESR-M1C 159-A) or equivalent 
to the tip of the valve stems. 


Install each valve in the valve guide from which it 
was removed or to which it was fitted. 


Install new valve stem seals. Use a 5/8-inch deep 
well socket and a light hammer or mallet to seat 
the seal on the valve guide or use Valve Stem 
Seal Replacer T87L-657 1-BH. Place the spring in 
position over the valve and install the valve spring 
retainer and sleeve, if so equipped. Compress the 
valve spring and install the valve spring retainer 
locks. Remove the compressor tool and fulcrum 
bolt. 


Engine, 4.9L Six-Cylinder 


Install the valve spring over the valve. Make sure 
the closed coil end is placed against the 
cylinder head. 


Position the spring retainer on all valve springs. 
Make sure that a positive rotating retainer is used 
on all of the exhaust valves. 


Compress the spring. Install the keys. Tap the 
retainers after assembly to seat the keys. 


Measure the assembled height of the valve spring 
from the surface of the cylinder head spring pad 
to the underside of the spring retainer with 
dividers. 


Check the dividers against a scale. If the 
assembled height is greater than the specified 
limit, install the necessary 0.76mm (0.030-inch) 
thick spacer(s) between the cylinder head spring 
pad and the valve spring to bring the assembled 
height to the recommended dimension. Do not 
install spacers unless necessary. Use of 
spacers in excess of recommendations will 
result in overstressing the valve springs and 
overloading the camshaft lobes which could 
ara to spring breakage and worn camshaft 
lobes. 


UNDERSIDE OF 
SPRING RETAINER 


SURFACE OF 
SPRING PAD A10087-1A 


03-01A-37 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Position a new intake manifold gasket on the 
cylinder head. Install the lower intake manifold 
and exhaust manifolds. Tighten the intake and 
exhaust manifold bolts and nuts in an opposing 
pattern to 30-43 N-m (22-32 ft-lb). 


NOTE: Combination intake / exhaust gasket is not 
to be used on a new exhaust manifold. Gasketing 
of the exhaust manifold is only recommended 
when the original exhaust manifold is installed. 


FRONT OF ENGINE 
A10704-1A 


Install the upper intake and throttle body. 


. Using a new gasket coated with Perfect Seal 
Sealing Compound B5A- 19554-A 
(ESR-M 18P2-A) or equivalent water-resistant 
sealer, install the thermostat and coolant outlet 
elbow. Refer to Section 03-03. Tighten the 
attaching bolts to specifications. 


Valve Tappet 


Valve tappets should always be tested after 
assembly. Refer to the test procedures in Section 
03-00. 


Disassembly 


Each valve tappet is a matched assembly. If the parts 
of one tappet are mixed with those of another, 
improper valve operation may result. Disassemble and 
assemble each tappet separately. Keep the tappet 
assemblies in proper sequence so that they can be 
installed in their original bores. 


Grasp the lock ring with needlenose pliers to 
release it from the groove. It may be necessary to 
depress the plunger to fully release the lock ring. 


Remove the push rod cup, metering valve (disc), 
plunger and spring. 


Invert the plunger assembly and remove the 
check valve retainer by carefully prying up on it 
with a screwdriver. Remove the check valve (disc 
or ball check) and spring. 


For the cleaning and inspection procedures, refer 
to Section 03-00. 


Engine, 4.9L Six-Cylinder 


PUSH ROD CUP 


METERING 
On VALVE DISC 
CHECK VALVE 


PLUNGER 
SPRING 
LOCK RING 


PLUNGER 


CHECK VALVE G” 
SPRING ) 
CHECK VALVE 

RETAINER 


A10369-1A 


Assembly 


1. Place the plunger upside down on a clean work 
bench. 


2. Place the check valve (disc or ball check) in 
position over the oil hole on the bottom of the 
plunger. Set the check valve spring on top of the 
check valve (disc or ball check). 


Position the check valve retainer over the check 
valve and spring. Push the retainer down into 
place on the plunger. 


Place the plunger spring and then the plunger 
(open end up) into the tappet body. 


Position the metering valve (disc) in the plunger 
and then place the push rod cup in the plunger. 


Depress the plunger and position the closed end 
of the lock ring in the groove of the tappet body. 
With the plunger still depressed, position the 
open ends of the lock ring in the groove. Release 
the plunger and then depress it again to fully seat 
the lock ring. 


Use the hydraulic valve tappet leakdown tester to 
fill the tappets with test fluid. Refer to Section 
03-00. 


Piston and Connecting Rod 


Disassembly 


Remove the bearing inserts from the connecting 
rod and cap. 


Mark the pistons and pins to make sure of 
assembly with the same rod and installation in the 
same cylinder from which they were removed. 


Remove the piston rings. Using an arbor press 
and Piston Pin Remover /Replacer T81P-6135-A, 
press the piston pin from the piston and 
connecting rod. 


Refer to Section 03-00 for cleaning, inspection 
and repair procedures. 


03-01A-38 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Piston Pin, Removal and Installation 


PRESS 
RAM 


PIN 
PUSHER 


af PISTON 
“ei js = PIN 


RECEIVING 
TUBE 


aaa 
Y-> 
PRESS = 


pUNIES REMOVAL 


INSERT TAPERED PILOT 
IN PISTON PIN FOR MAKE CERTAIN 


, PIN REMOVA 
REVERSIBLE . } L PISTON FLOATS 


LOCATOR INSERT THIS END Pa eee, aN 


IN PISTON HOLE 
FOR INSTALLATION 


T68P-6135-A 


Assembly 


UPPER LOWER 
The piston, connecting rod and related parts are COMPRESSION COMPRESSION 
shown in the illustration. Check the fit of a new piston BING nN 

in the cylinder bore before assembling the piston and 

piston pin to the connecting rod. Refer to Section 

03-00. OIL RING 


The piston pin bore of a connecting rod and the ASSEMBLY 
diameter of the piston pin must be within 
specifications. 


PISTON 
PIN-6135 


CONNECTING 
ROD 


BEARING 
INSERTS 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Apply a light coat of engine oil to all parts. 
Assemble the piston to the connecting rod 
with the bearing tang side of the connecting 
rod and the indentation notch in the piston 
positioned as shown. 


POSITION BEARING TANG SIDE OF 
ROD TO LEFT (TOWARDS CAMSHAFT) 
WITH PISTON INDENTATION FORWARD 


A10371-1A 


Start the piston pin in the piston and connecting 
rod. Using an arbor press, press the piston pin 
through the piston and connecting rod until the pin 
is centered in the connecting rod. To install piston 
pin use Piston Pin Remover /Replacer 
T81P-6135-A. 


Check the end gap of all piston rings with a feeler 
gauge. It must be within specifications listed at 
end of this section. Install the piston rings 
following the instructions on the package. 


Check the ring side clearance of the compression 
rings with a feeler gauge inserted between the 
ring and its lower land. The gauge should slide 
freely around the entire ring circumference 
without binding. Any wear that occurs will form a 
step at the inner portion of the lower land. If the 
lower lands have steps, the piston should be 
replaced. 


Make sure the bearing inserts and the bearing 
bore in the connecting rod and cap are clean. 
Foreign material under the inserts will distort the 
bearing and cause a failure. Install the bearing 
inserts in the connecting rod and cap with the 
tangs fitting in the slots provided. 


Cylinder Block 


Before replacing a cylinder block, determine if it is 
repairable. If so, make the necessary repairs. Refer to 
Section 03-00. 


Disassembly 


1. Mount the old engine in a work stand and 
completely disassemble it, removing the cylinder 
head and manifolds as an assembly. Follow 
engine components removal and installation 
procedures. 


Engine, 4.9L Six-Cylinder 


2. Ridge-ream the cylinder bores before removing 
the piston assemblies. 


3. Remove the cylinder head locating dowels. 
Assembly 


1. Clean the gasket and seal surfaces of all 
serviceable parts and assemblies. 


2. Position the new cylinder block in the work stand 
and transfer all serviceable parts removed from 
the old cylinder block following engine 
components removal and installation procedures. 


Install the cylinder head locating dowels and 
block drain plugs. 


Check all assembly clearances and correct as 
necessary. 


Cylinder Assembly 
Disassembly 


Mount the old engine in a work stand. 


Remove the cylinder head and manifolds as an 
assembly. 


Remove all serviceable parts not furnished with 
the new cylinder assembly, including the cylinder 
block drain plugs and cylinder head locating 
dowels. 


Assembly 


1. Clean the gasket and seal surfaces of all 
serviceable parts and assemblies. 


2. Position the new cylinder assembly in a work 
stand and transfer all serviceable parts removed 
from the old cylinder assembly following engine 
components removal and installation procedures. 


Install the cylinder head locating dowels and 
block drain plugs. Install the cylinder head and 
manifolds as an assembly. 


Check all assembly clearances and correct as 
necessary. 


CLEANING AND INSPECTION 


Refer to cleaning and inspection procedures in Section 
03-00. 


ADJUSTMENTS 


Valve Clearance 


A 1.52mm (0.060 inch) shorter push rod or a 1.52mm 
(0.060 inch) longer push rod is available for service to 
provide a means of compensating for dimensional 


changes in the valve mechanism. Refer to the Ford 
Master Parts List for the appropriate color code. 


03-01A-40 
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ADJUSTMENTS (Continued) 


Valve stem-to-valve rocker arm clearance should be 
within specifications with the hydraulic tappet 
completely collapsed. Refer to Specifications. 
Repeated valve reconditioning operations (valve 
and/or valve seat refacing) will decrease the 
clearance to the point that if it is not compensated for, 
the hydraulic valve tappet will collapse and cease to 
function, and could prevent the valve seat face from 
properly seating on the valve seat. Valve will be held 
open. 

The positive stop rocker arm bolt eliminates the 
necessity of adjusting the valve clearance. However, 
to obtain the specified valve clearance, it is important 
that all valve components be in a serviceable condition 
and installed and tightened to specifications. 


To determine whether a shorter or a longer push rod is 
necessary, make the following check. 


1. Install an auxiliary starter switch. Crank the 
engine with the ignition switch in the OFF 
position. 


2. Make two chalk marks on the crankshaft damper. 


Space the marks approximately 120 degrees 
apart so that, with the timing mark, the damper is 
divided into three equal parts (120 degrees is 
one-third of the distance around the damper 
circumference). 


STEP 1 - SET NO. 1 PISTON ON T.0.C. AT END OF COMPRESSION 
STROKE ADJUST NO. 1 INTAKE AND EXHAUST 


STEP 4 - CHECK NO. 6 INTAKE AND EXHAUST 


STEP 3 - CHECK NO. 3 
INTAKE AND EXHAUST 


STEP 6 - CHECK NO. 4 
INTAKE AND EXHAUST 


STEP 2 - CHECK NO. 5 
INTAKE AND EXHAUST 


STEP 5 - CHECK NO. 2 
INTAKE AND EXHAUST 


A10096-1A 


Engine, 4.9L Six-Cylinder 


03-01A-41 


3. Tighten the rocker arm bolts of the No. 1 intake 


and exhaust valves to specifications with No. 1 
piston on TDC at the end of the compression 
stroke. 


Then slowly supply pressure to bleed down the 
hydraulic tappet until the plunger is completely 
bottomed using Tappet Bleed Down Wrench 
T70P-65 13-A. 


Hold the tappet in this position and check the 
available clearance between the rocker arm and 
the valve stem tip with a feeler gauge. 


If the clearance is less than specifications, install 
a shorter push rod. 


If the clearance is greater than specifications, 
install a longer push rod. 


TAPPET J 
BLEED ~ : 
= Se : 
WREN —y3 
T70P-6513-A an} 

— SS CO 


ne 2a A2232-1F 


4. Repeat this procedure for the remaining set of 


valves, turning the crankshaft with an auxiliary 
starter switch, one-third turn at a time, in the 
direction of rotation. At the same time, adjust the 
valves in the firing order sequence, 1-5-3-6-2-4. 
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03-01A-42 Engine, 4.9L Six-Cylinder 03-01A-42 


SPECIFICATIONS 


Refer to the following charts for engine specifications. 


GENERAL SPECIFICATIONS 


Oil Pressure 
Hot @ 2000 RPM 


kPa (PSI) 


275 (40-60) O.H.V. 1-6 


Valve Guide Valve Seat ie oa oo 
Bore Diameter Width 
= Front to Rear Flatness@) 


c. Exhauat | Intake | Exhaust 
65.4- .3433- .060- .070- .006 in any 6 in. 

@®Valve seat angle — 45°. 

@Gasket surface finish — RMS 60-150. 


@Compression pressure (PSI) of the lowest cylinder must be at least 75% of the highest to be within specification. 


VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS 
Collapsed Tappet Gap 
Rocker Arm Valve Tappet or Lifter (Clearance) 
Lift Ratio to 1 Standard Clearance Hydraulic Lifter 
to Bore@) Leakdown Rate@) Allowable Desired 


@Service limit — .005. 
@Time required for plunger to leakdown .0625 under load of 50 Ibs. using leakdown fluid in tappet. 


VALVE SPRINGS 


Vaive Spring 
Assembled 


Vaive Spring 
Lbs. @ Specified Height (Approximate) Height@) Out Of 
[Exhaust [intake | Exhaust | 


66-74 @ 1.640 | 66-74 @ 1.470 


@Service limit — 10% loss of pressure. 
(@)Pad to retainer. 


VALVES 


Vaive Face Runout 
TIR Maximum 


Valve Stem to 
Engine Guide Clearance) Valve Head Diameter@) 


ee 
4.9L (300 CID) I-6 .0010-.0027 .0010-.0027 | 1,769-1.793 | —1.551-1.569 


@Service clearance — .0055 Maximum. 
@Valve face angle — 44°. CA4966-2F 
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03-01A-43 Engine, 4.9L Six-Cylinder 03-01A-43 


SPECIFICATIONS (Continued) 


VALVES (Continued) 


ee | yt 
| 4.9L (300 CID) 1-6 249-.247@) 249-.247) 


@Maximum atiowable lift loss — .005. 
@Service clearance — .006. 
@F-150 4 x 2 w/2.47:1 or 2.75:1 axle ratio and manual transmission (49S). 


CAMSHAFT DRIVE 


Camshaft Journal Diameter — 
Engine eal 


@Camshaft journal runout — .008 TIR maximum. 
@)Distance in inches that front edge of the bearing is installed below the front face of the cylinder block. 


-@Gear backlash — .004-.010. 


CYLINDER BLOCK 


Cylinder Main Bearing Bore gp cderonatings Head Gasket Head Gasket by acon Bore 
Lage Diameter @) 3 Surface Flatness | Surface Finish 
.003 in any 6 in. RMS 


@Maximum out-of-round .0015, Service limit — .005, Maximum taper service limit — .010, e436 bore surface finish RMS 18-38, Bore taper service limit — 
.010 
@Crankshaft to rear face of block runout. TIR maximum .005. 


CRANKSHAFT AND FLYWHEEL 


Main Bearing | Main Bearing | Main Bearing | Main Bearing 
Journal 
= is delusion u RMS Maximum | RMS Maximum 


cewcon feomesm| oe | or | oes frwwae] ee 


@Maximum out-of-round — .0006. 
@)Service limit — .005. 


CRANKSHAFT AND FLYWHEEL (Continued) 


Connecting Rod 
Journal Taper 


Flywheel Ring Gear 
Runout TIR 
Per Inch 


Lateral 
Diameter) | Maximum 
“Fa G0 6) 2 ee ec ee 


@®Maximum out-of-round — .0006. 
@Service limit — .012. CA4967-2E 
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03-01A-44 Engine, 4.9L Six-Cylinder 03-01A-44 


SPECIFICATIONS (Continued) 


CRANKSHAFT BEARINGS 


Connecting Rod Bearing to Crankshaft Clearance Main Bearing to Crankshaft Clearance 
Selective Fit Selective Fit 
Bearing Wall Bearing Wall 
Engine Desired Allowable Thickness Std.) Desired Allowable Thickness Std. 


4.9L (300 CID) 1-6 .0008-.0015 .0007-.0024 .0752-.0757 .0008-.0015 .0010-.0028 .0951-.0956 


@ For .002 undersize add .001 to standard wall thickness. 


a 
S 


CONNECTING ROD 


Connecting Rod Alignment Rod to Crankshaft 
Piston Pin Bore or | Rod Bearing Bore | Rod Length Maximum Total Difference Assembled Side 


Bushing |.D. ILD.® Center to Center Clearance) 


4.9L (300 CID) 16 | —_ .9734-.9742 2.2750-2.2758 6.2082-6.2112 | 024 | 012 | 006.013 


@ Connecting rod bearing bore maximum out-of-round — .006. 
@) Pin bushing and crankshaft bore must be parallel and in ame vertical plan within specified total difference when measured at the ends of an 8-inch long 


bar, 4 inches on each side of rod centerline. 
@) Service limit — .018. 


Piston to @) 
Diameter) seme 
engine | Coded Red | Coded Blue |.003 Oversize | Selective Ft | Diameter 


4-91. (300 CID) | 3 9962-3.9988) 3.9994-4.0000| 4.0008-4.0014! .0010-.0018 | .9754-.9757 


PISTON 


Ring Groove Width 


Compression 


.080-.081 .080-.081 


l-6@) 


(@® Measured at the piston pin bore centerline at 90° to the pin. 
@ Rebuild specification only. 


PISTON PIN 


Diameter To Piston Pin | To Connecting Rod 
Engine .001 Oversize Bore Clearance) | Bushing Clearance 
4.9L (300 CID) 1-6 3.150-3.170 .9749-.0754 .9760-.9763 .9770-.9773 .0002-.0004@) Interference Fit 


@) Selective Fit. 
(@) Under 8500 Lbs. GVW-.0003-.0005. 


PISTON RINGS 


Ring Width Compression Ring Gap Compression 
Bottom Oe 


4.9L (300 CID) 1-6} .0774-.0781 .0770-.0780 .0019-.0036 .010-.020 .015-.055 
@ Service limit — .002 maximum increase in clearance. 

@) Steel rail. 

OIL PUMP AND OIL CAPACITY 


Relief Vaive 


Engine Oil Capacity 


U.S. jImperial 

h Quarts | Quarts 

4.94 (300 CID) |-6 | 20.6-22.6 @ 2.49 | .0015-.0030_| .0015-0030_| .004Maximum | oo1-013, | 5 | 42 | 47 | .012 Maximum | 
@ Add 1 U.S. Quart (or equivalent in Imperial Quarts or Liters) when replacing filter. 


@) With feeler gauge inserted % inch minimum and rotor removed from pump housing. CA4968-2F 


Outer Race to 
Housing 


spa 


TORQUE LIMITS — 4.9L (300 CID) I-6 ENGINE 
NOTE: All values are in Nem (ft-fos) unless otherwise noted. Oil threads with engine oil unless the threads require oil or water-resistant sealer. The standard torque 


limits listed below are applicable for all functions not listed in the special torque chart. 
e616 


8-12 (6-9) 17-24 (12-18) | 19-27 (14-20) | 30-43 (22-32) | 37-51 (27-38) | 55-75 (40-55) | 55-81 (40-60) | 75-109 (55-80) | 116-162 (85-120) 


CA4969-2C 
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SPECIFICATIONS (Continued) 


PIPE THREADS TORQUE SPECIFICATIONS (Cont’d) 


1/4-18 3/8-18 1/2-14 


17-24 (12-18) | 30-44 (22-33) | 34-47 (25-35) 


1/8-27 
7-11 (5-8) 


Alternator /Thermactor Pump 
TORQUE SPECIFICATIONS Bracket to Engine (all except 


bottom bolt) 
Alternator / Thermactor Pump 53-71 39-53 
| Nm Ft-Lbs Bracket to Engine (bottom bolt) 
Connecting Rod Nut 55-61 40-45 Alternator Pivot Bolt 
Cylinder Front Cover 17-24 12-18 Thermactor Pump Pivot Bolt 
Cylinder Head Bolts a ae Alternator Adjusting Bolt 
Damper to Crankshaft 177-203 130-150 Thermactor Pump Attaching Bolt 


EGR Valve to Intake Manifold 18-26 13-19 Air Conditioning Compressor to 
Flywheel to Crankshaft 102-115 75-85 Mounting Bracket Bolts 
Main Bearing Cap Bolts 82-94 60-70 


Manifold to Cylinder Head — 30-43 22-32 
Intake” 

Manifold to Cylinder Head — 30-43 22-32 
Exhaust? 


Exhaust Manifold-to-Muffler Inlet 34-49 25-36 
Pipe 


Power Steering Pump to Mounting 


Bracket Bolts 


Power Steering Pump/ Air 
Conditioning Compressor Bracket 
to Cylinder Head Bolts 


Power Steering Pump/ Air 
Conditioning Compressor Bracket 
to Block Bolts and Nuts 


Oil Filter Insert to Cylinder Block 20-48 15-35 Fan Blade to Fan Clutch Bolts 12-18 
Oil Filter to Cylinder Block 1/2 turn after gasket Fan Clutch to Water Pump 41-135 30-100 


contacts sealing surface 
— oiled gasket 


14-20 10-15 
Oil Pan Drain Plug 21-33 15-25 
Oil Pan to Cylinder Block” 20-24 


*Progressively increase the tightness in three steps 
using this sequence: 

1st step — tighten all bolts to 67-75 N-m (50-55 ft-Ib) 
2nd step — tighten all bolts to 82-88 N-m (60-65 ft-lb) 
3rd step — tighten all bolts to 94-115 N-m (70-85 ft-lb) 
"Follow bolt tightening sequence in this section. 


Oil Inlet Tube to Pump 


Oil Pump to Cylinder Block 
Oil Inlet Tube to Main Bearing Cap 
Pulley to Damper Bolt 
Rocker Arm Bolt 
Spark Plug to Cylinder Head 


Valve Rocker Arm Cover? 8-14 (70-120 
In-Lbs) 
Valve Push Rod — Cover to 2-3 (18-27 
Cylinder Block In-Lbs) 
Water Outlet Housing 17-24 12-18 
Water Pump to Block / Front Cover 17-24 12-18 


Thermactor Pump Pulley to Pump 12-15 (110-130 
In-Lbs) 


Throttle Body Attaching Nuts 19-27 14-20 


Camshaft Thrust Plate to Cylinder 16-24 12-18 
Block 


Distributor Clampdown 24-33 17-25 
Intake Manifold Vacuum Fittings 
Timing Pointer to Front Cover 17-24 12-18 


Thermactor Air Manifold to 14-16 
Cylinder Head (Nut and Ferrule 

Assy.) 

Thermactor Air Check Valve to 22-26 16-19 
Thermactor Air Manifold 

Pressure Plate and Cover Assy. to 27-39 20-29 
Flywheel 


(Continued) 


TA4970A 


SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number / 
Description IIlustration 


T59L-100-B 


Impact Slide Hammer ps a 


TS9L-100-8 


T58L-101-B 
Puller a 
T58L-101-B 


TOOL-4201-C 
Dial Indicator with Bracketry 


Cc 
Co 


T70P-6000 
Engine Lifting Bracket 


(Continued) 
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03-01A-46 Engine, 4.9L Six-Cylinder 03-01A-46 
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SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


Tool Number / Tool Number / 
Description INustration Description Illustration 


T64L-6011-EA TOOL-633 1-E 


Cylinder Ridge Reamer eM p Main Bearing Insert Tool 
NV 2S 


T64L-6011-EA TOOL-6331-E 


T73L-6011-A T70P-6049-A 
Cylinder Hone Set : Valve Spring Compressor 


T74P-6666-A 


Spark Plug Wire Remover 
T61P-6019-B 


Front Cover Aligner 


T61P-6019-B T89T-6701-AH 


T81P-6135-A Rear Oil Seal Replacer 


Piston Pin Remover /Replacer 
Adapters 
T89T-6701-AH 


SPECIAL SERVICE TOOLS 
T65L-6250-A 


Camshaft Bearing Set Tool Number 
: D81L-6002-C Piston Ring Compressor 
D79L-6731-A Oil Filter Wrench 


ROTUNDA EQUIPMENT 


T65L-6306-A Tool Number Description 

Camshaft Gear Replacing asus 014-00036 Engine Sling 

Adapter 
014-00133 
066-000 17 T issi 


Crankshaft Sprocket and 
Damper Replacer 
T52L-6306- AEE 


T88T-6701-A 
Front Cover Seal Remover 


T88T-6701-A 


T58P-6316-D 


Crankshaft Damper Remover : 


TS8P-6316-D 


T82T-6256-A 
Camshaft Gear Puller 


T82T-6256-A 


(Continued) 
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VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350 and Bronco Vehicles 
Equipped with 5.0L or 5.8L MFI Engines and the 
Lightning Truck Equipped with the 5.8L MFI Lightning 
W-V-8 


DESCRIPTION AND OPERATION 


Engine 


The 5.0L (302 CID) MFI V-8, 5.8L (351 CID) MFI 
W-V-8 and the 5.8L MFI Lightning W-V-8 engines have 
the same basic design. The cylinder block for these 
engines is of special high-grade cast iron, thin-wall 
construction. The crankshaft has five main bearings 
and is precision-cast nodular iron. Pistons are 


aluminum alloy, tin plated. Valve rocker arms are 
individually bolt-mounted. The valve tappets are 

hydraulic. These engines are also equipped with 
aluminum intake manifold systems. 
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DESCRIPTION AND OPERATION (Continued) 


5.0L Engine 


A15190-C 
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Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-3 


DESCRIPTION AND OPERATION (Continued) 


5.8L Engine 


A10765-C 
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DESCRIPTION AND OPERATION (Continued) 


5.8L Lightning Truck Engine 


Engine Code Information Label 


The engine code information label, located on the side 
of the right rocker arm cover, contains the engine 
build date, engine plant code, the engine code, and 
the initial distributor timing. 


ENGINE ENGINE INITIAL 


CODE DISTRIBUTOR 
BUILD DATE ING 


| 
. (CK36C% “10 
SCART CORE KL 


CLEVELAND ENGINE SHIPPING 
PLANT ONE INFORMATION 4759-8 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


A17838-A 


Emission Calibration Label 


The emission calibration number label is located on the 
left side door or left door post pillar. It identifies the 
engine calibration number, the engine code number 
and revision level. 


These numbers are used to determine if parts are 
unique to specific engines. 


NOTE: It is critical that the engine codes and the 
calibration number be used when ordering parts or 
making inquiries about the engine. 


CALIBRATION 
ETALONNAGE Zp 
CALIBRACION 


2-54E-ROO esae-ce061-ABY 


A10693-B 


03-01B-4 
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DESCRIPTION AND OPERATION (Continued) 


Lubrication System, 5.0L/5.8L Engines, 5.8L 
Lightning Similar 


Exhaust Emission Control System 


Operation and required maintenance of the exhaust 
emission control devices used on these engines are 
covered in the Powertrain Control /Emissions 
Diagnosis Manual’. 


Crankcase Ventilation System 


These engines are equipped with a positive 
closed-type crankcase ventilation system directing the 
crankcase vapors to the intake manifold for 
combustion. 


DIAGNOSIS AND TESTING 


Refer to Diagnosis and Testing in Section 03-00. 


REMOVAL AND INSTALLATION 


OIL SUMP 
INLET AND 
SCREEN 


REAR 
OIL SUMP 


OIL FILTER 
AND BYPASS 
VALVE 

OIL PRESSURE 

SENSOR PORT 


OIL PUMP AND 
PRESSURE REGULATOR 


WARNING: TO AVOID THE POSSIBILITY OF 
PERSONAL INJURY OR DAMAGE TO THE 
VEHICLE, DO NOT OPERATE THE ENGINE WITH 
THE HOOD OPEN UNTIL THE FAN HAS BEEN 
FIRST EXAMINED FOR POSSIBLE CRACKS AND 
SEPARATION. 


NOTE: The following procedures can be performed 
with the engine in the vehicle. Lightly oil attaching bolt 
and stud threads before installation, except those 


specifying special sealant. 


Refer to Section 03-00 for Cleaning, Inspection and 
Test procedures. 


A10766-B 


Cooling System 


Engine Components 


Engine components shown are typical and provide a 
reference for procedures. The numbers shown are 
basic part numbers corresponding with the Ford 


Master Parts Catalog. 


1 Canbe purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


External Engine Components, 5.0L MFI 


A15191-C 
Part 
Number Description 
Pulley 6710 Gasket — Oil Pan 
Water Pump 6675 Pan Assembly — Oil 
Gasket —Water Pump 387549 Bolt 
Housing 6734 Seal — Oil Drain Plug 
Seal — Cylinder Front Cover 6730 Drain Plug — Oil 
Pointer — Timing 6049 Head — Cylinder 
Cover Assembly — Cylinder 12A087 Heat Shield 


Front 


6754 Tube Assembly — Oil Level 


Indicator 
indicator — Oil Level 

Manifold — Exhaust (RH) 
Manifold — Exhaust (LH) 
Spark Plug 


Gasket — Cylinder Front 
Cover 


Block Assembly 
Insert — Oil Filter Adapter 9431 
Oil Filter 12405 


(Continued) (Continued) 


6750 
9428 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


6584 Gasket — Valve Rocker Arm 
Cover 


Cap Assembly — Oil Filler 


Cover Assembly — Valve 
Rocker Arm (LH) 


Flywheel 


Plate Assembly — Engine 
Rear 


Gasket — Manifold 


Sensor Assembly — Eng. 
Spark Knock Intensity 


Sensor Assembly — Intake 
Air Temperature 


Gasket — Manifold 


Gasket — Intake Manifold to 
Cylinder Head 


Connection — Water Outlet 
Thermostat — Water 


Gasket — Water Outlet 
Conn. 


Connector — Sensor 


Sensor Assembly — Engine 
Coolant Temperature 


Tube — Heater Hot Water 
Cap — Protective 


Cover Assembly — Valve 
Rocker Arm (RH) 


Grommet — PCV Valve 
Valve Assembly — PCV 


6766 
6A505 


6375 
6A373 


9A424 
12A699 


12A697 


9A425 
9439 


8592 
8575 
8255 


18A568 
12A648 


18K396 
8A565 
6582 


6K780 
6B890 


(Continued) 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


Part 
Number Description 


03-01B-7 


6A664 


12106 
9B989 
9F670 
9F715 
9F460 
9H486 


9425 
9A474 


9D446 


9D476 
9F 483 


9E936 
9K46 1 
9F593 
9F793 


9D280 


9F793 


9C968 


9D280 


9J314 


14A163 


Hose — Crankcase 
Ventilation 


Cap — Distributor 

Throttle Position Assembly 
Gasket — Air-By-Pass 
Valve Assembly — IAC/BPA 
Shield — Intake Manifold 
Gasket — Intake Manifold, 
Upper 

Manifold — Intake, Upper 


Fitting — Intake Manifold 
Vacuum Outlet 


Fitting — Intake Manifold 
Vacuum Tree 


Gasket — EGR Valve 


Valve Assembly — EGR 
Pressure External 


Retainer — Wiring Harness 
Gasket — Throttle Body 
Manifold — Intake, Lower 
injector Assembly — Fuel 
Connecting Hose — Fuel 
Rail Front 

Manifold — Fuel Injection 
Supply (LH) 

Connecting Hose — Fuel 
Rail Rear 

Regulator Assembly — Fuel 
Pressure 

Manifold — Fuel Injection 
Supply (RH) 

Cap — Protective 
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REMOVAL AND INSTALLATION (Continued) 


internal Engine Components, 5.0L MFI 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-8 


Part 
Number Description 


Bolt — Camshaft Retaining 


Washer — Camshaft 
Sprocket 


Washer — Camshaft 
Sprocket 


Sprocket — Camshaft 
Plate — Camshaft Thrust 


Bearing — Camshaft Front 
Intermediate 


Bearing — Camshaft Rear 
Intermediate 


Bearing — Camshaft Front 
Bearing — Camshaft Center 
Bearing —- Camshaft Rear 


(Continued) 


11 


6A008 
Cylinder Block 


6A516 
(Exhaust) 


(Continued) 


384940 Pin — Dowel 
12 6250 Camshaft 
6010 Block Assembly 


Dowel — Cylinder Head to 


6500 Tappet Assembly — Valve 
6565 Rod — Valve Push 

6A588 Fulcrum Guide 

6564 Arm — Valve Rocker 
6A528 Fulcrum 

390385 Bolt — Rocker Arm 


Retainer — Valve Spring 


A15193-C 


Part 
Number Description 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


6518 Key — Valve Spring 
Retainer 
Key — Valve Spring 
Retainer 


Sleeve — Valve Spring 
Retainer 


Retainer — Valve Spring 
Spring — Valve 

Valve Stem Seal 

Seal — Valve Stem 

Bolt 7/ 16-14 x 2.49 (10 Req) 
Bolt 7/ 16-14 x 4.11 (10 Req) 


Valve Assembly — Exhaust 
Air Supply Check 


Tube Assembly — Exhaust 
Air Supply Manifold 


Spark Plug 
Valve — Intake 
Valve — Exhaust 


Bolt — Flywheel to 
Crankshaft 


Flywheel Assembly 


Packing Seal — Crankshaft 
Rear 


Packing Seal — Crankshaft 
Rear 


Crankshaft Assembly 
Bearing — Main Set 
Cap — Main Bearing 
Bearing — Main Thrust 
Cap — Main Bearing 


Part 
Number Description 


6330 Cap — Main Bearing 
6334 Cap — Main Bearing 
6329 Cap — Main Bearing 
384664 Bolt 1/2-13x 3.5 — 
Crankshaft Main Bearing 
Cap (9 Req) 

Stud 3/8-16-7/ 16-14 x 4.09 
(1 Req) 

Bearing — Connecting Rod 
Key — Woodruff 

Bearing — Crankshaft Main 
Bearing — Crankshaft Main 
Ring Set — Piston 

Piston Assembly 

Pin — Piston 

Bolt — Connecting Rod 
Chain — Timing 

Pump Assembly — Oil 
Gasket — Oil Pump Inlet 
Tube 

Shaft Assembly — Oil Pump 
Intermediate 

Screen, Tube and Cover 
Assembly — Oil Pump 
Sprocket — Camshaft 
Damper Assembly — 
Crankshaft 

Pulley Assembly — 
Crankshaft 

Washer — Crankshaft Pulley 
Retaining 


Bolt — Crankshaft Pulley 
Retaining 


6518 


6517 


6514 
6513 
6A517 
6571 
391413 
391414 
9A487 


386562 


6211 
388907 
6337 
6333 
6148 
6110 
6135 
6214 
6268 
6600 
6625 


9B449 


12405 
6507 
6505 
384918 


6A618 


6375 
6A373 


6622 


6701 6306 


6316 


6303 
6A338 
6325 
6A339 
6327 


(Continued) 


6312 


6378 


3888 13 
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REMOVAL AND INSTALLATION (Continued) 


External Engine Components, 5.8L MFI 


Part 
Number Description 


Pulley — Water Pump 
Pump Assembly — Water 


Gasket — Water Pump 
Housing 

Seal — Cylinder Front Cover 
Oil 

Hose — Water Pump 

Pointer — Timing 

Cover Assembly — Cylinder 
Front 


Gasket — Cylinder Front 
Cover 


Block Assembly 
Insert — Oil Filter Mounting 


1 


(Continued) 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-10 


A15195-C 


Part 
Number Description 
11 6714 Filter Assembly — Oil 
12 |6710 Gasket — Oil Pan 


6694 Reinforcement — Oil Pan 
6675 Pan Assembly — Oil 

6734 Gasket — Oil Pan Drain Plug 
6730 Plug — Oil Pan Drain 

6049 Head — Cylinder 

12405 Spark Plug 

17A084 Lifting Eye 

12A087 Heat Shield 

9431 Manifold — Exhaust (LH) 


6A505 Cover Assembly — Valve 


Rocker Arm (LH) 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9B449 Tube Assembly — Exhaust 
Alr Supply Manifold 


Valve Assembly — Exhaust 
Air Supply Check 

Lifting Eye 

Cap Assembly — Oil Filler 
and Breather 


Gasket — Valve Rocker Arm 
Cover 


Flywheel Assembly 


Plate Assembly — Engine 
Rear 


Gasket — Manifold Rear 
Gasket — Manifold Front 


Gasket — Intake Manifold to 
Cylinder Head 


Manifold — Exhaust (RH) 


Fitting — Exhaust 
Recirculating Valve 


Part 
Number Description 


10884 Sensor — Water 
Temperature Indicator 


Sensor Assembly — Intake 
Air Temperature 


Tube — Heater Hot Water 
Gasket — Intake Manifold 
Upper 

Manifold — Intake 


Gasket — EGR Valve 
Assembly 


Valve Assembly — EGR 
External 


Retainer — Wiring Harness 
Throttle Body Gasket 
Throttle Body Assembly 
Gasket — Air By-Pass Valve 
Position Sensor — Throttle 
Grommet — PCV 


9A487 12A697 


17K004 
6766 


18B402 
9H486 


6584 9424 


9D476 


6375 
6A373 


9F483 


9A424 
9A425 
9439 


14A163 
9E936 
9E926 
9F670 
9B989 
6K780 


9430 
9F485 


6762 Elbow — PCV 
9D477 Tube — Exhaust 6582 Cover Assembly — Valve 
Recirculating Valve Rocker Arm (RH) 
12160 Cap — Distributor 6A886 Extension Tube — PCV 
12170 Clamp — Distributor 


389772 
6B890 
9D446 
391016 
9A474 


Clamp 

Valve Assembly — PCV 
Tree — Vacuum 
Vacuum Fitting 


Fitting and Cap Assembly — 
Intake Manifold 


Solenoid Assembly 

Coil — Assembly 
Manifold — Fuel Injection 
Supply 

Injector Assembly — Fuel 


12A217 Adaptor — Distributor 
Assembly 

Sensor Assembly — Engine 
Coolant Temperature 
Lower Intake Manifold 
Assembly 

Gasket — Water Outlet 
Connection 

Thermostat — Water 


Connection — Water Outlet 


12A648 


9K461 


9J459/9S448 
12A310 
9F793 


8255 


8575 
8592 


9F593 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


External Engine Components, 5.8L Lightning Truck Engine 


A17896-A 
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REMOVAL AND INSTALLATION (Continued) 


[item [ PartNumber [Description S| «[___ item | PartNumber [Description 
| 1 8a528 Pulley, WaterPump dT | S89 SBA sGasket 
Pp 2 8501 [WaterPump Assembly «| | —60_~—=«~=C«SAB S| Cover, Valve Rocker Arm, Left _ 
[3s [8507 Gasket, Water PumpHousing | | 61 —«|-~—=«390822~=«Screw 
[a 6700 [Seal Cylinder Front Cover Ol «| [—-62_—=«,_~—=«i0S1__—=«i Gasket, CylinderHead 
| = 5 ~~ Ss«6K741~—‘ | Oil Cooler Adaptor Assembly | = 63 =| 6754 —_—‘| Tube, Oil Level Indicator 
Ps 6059 [Cover Assembly, CylinderFront_ | [ 64 | _6A372__| Plate, Engine, Rear 
[7 [6020 [Gasket Cylinder FrontCover «| | _—-65_—*«| ‘6375 __| Flywheel Assembly 
Ps 6023 Pointer, Timing Cd WT SSC*:SC28 CBOSS 
Pes 3e8522-se [stud CSCSC~—“—;é‘i*dESC“‘éOTSOC*d;SC*éSSTNSC‘d@BORNSCSSCSCS 
p68 «| =~ (9B449 «(Tube Assembly 
P68—«[ A487 __| Valve Assembly, Exhaust Air Supply | 
PT assy NCSC*~C~C*” 
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REMOVAL AND INSTALLATION (Continued) 


Internal Engine Components, 5.8L MFI and 5.8L MFI Lightning Truck Engine 


Bolt 


Washer — Camshaft 
Sprocket 


Eccentric — Camshaft Fuel 
Pump 


Sprocket — Camshaft 
Plate — Camshaft Thrust 
Bearing — Camshaft Front 
Intermediate 

Bearing — Camshaft Rear 
intermediate 

Bolt — Camshaft Thrust 
Plate 

Bearing — Camshaft Front 


43002 
6278 


6A295 


6256 
6269 
6267 


6270 


390392 


6261 
(Continued) 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


6262 
6263 
6250 
6010 
6500 
6565 
6564 


6518 


(Continued) 


Part 
Number Description 


6A528 


390385 
6A5 16 


03-01B-14 


A15197-C 


Bearing — Camshaft Center 
Bearing — Camshaft Rear 
Camshaft 

Block Assembly 

Tappet Assembly — Valve 
Rod — Valve Push 

Arm — Valve Rocker 

Seat — Valve Rocker Arm 
Fulcrum 

Bolt — Rocker Arm 

Retainer /Rotator — Valve 
Spring (Exhaust) 

Key — Valve Spring 
Retainer (Exhaust) 
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03-01B-15 Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


6518 Key — Valve Spring 
Retainer (Intake) 


6517 Sleeve — Valve Spring 
Retainer 


6514 Retainer — Valve Spring 
(Intake) 


6513 Spring — Valve 
6A517 Valve Stem Seal 
12405 Spark Plug 

6507 Valve — Intake 
6505 Valve — Exhaust 
6049 Head — Cylinder 
6513 Spring — Valve 
6A588 Fulcrum Guide 


9278 Gauge Assembly — Oil 
Pressure Engine 


6148 Ring Set — Piston 

6110 Piston Assembly 

6135 Pin — Piston 

6214 Bolt — Connecting Rod 
6333 Bearing — Crankshaft Main 
6337 Bearing — Crankshaft Main 


6200 Rod Assembly — 
Connecting 


394230 Key — Woodruff 

6211 Bearing — Connecting Rod 
6A339 Bearing — Main Thrust 
6300 Crankshaft Assembly 


6701 Packing Seal — Crankshaft 
Rear 


Part 
Number Description 


6A373 
6375 
6A338 


6325 
6327 
6330 
6329 
390602 


6210 
6306 
6316 


6312 


6378 


376706 
6268 
6600 
6625 


6622 


Plate — Engine Rear 
Flywheel Assembly 


Bearing — Crankshaft Main 
(Except Center) 


Cap — Main Bearing 

Cap — Main Bearing 

Cap — Main Bearing 

Cap — Main Bearing 

Bolt — Crankshaft Main 
Bearing Cap (9 Required) 
Stud — 3/8-16-1/2-13x4.70 
(1 Required) 

Cap — Main Bearing 
Sprocket — Crankshaft 
Damper Assembly — 
Crankshaft 

Pulley Assembly — 
Crankshaft 

Washer — Crankshaft Pulley 
Retaining 

Bolt 

Chain — Timing 

Pump Assembly — Oil 
Gasket — Oil Pump Inlet 
Tube 

Screen, Tube and Cover 
Assembly — Oil Pump 
Bolt — 1/2-13x4 (10 
Required) 


Bolt — 1/2-13x2.5 (10 
Required) 


03-01B-15 


(Continued) TA15197A 


Crankcase Ventilation System 2. Remove the air cleaner and/or associated parts 


Typical crankcase ventilation system components for and intake duct assembly. 
the various applications are shown. Any 3. Disconnect the crankcase vent tube from the rear 
modifications of the system prior to the first sale of upper intake manifold. 


and registration of the vehicle is subject to . ,; 
Federal (U.S.A.) law, and to the penalties under For installation, follow removal steps in reverse order. 


the laws of some states thereafter. 


Crankcase Vent Hose Assembly 
Removal and Installation 


1. Disconnect crankcase vent hose from left rocker 
cover fill tube nipple. 
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REMOVAL AND INSTALLATION (Continued) 
Non-A/C and Non-Super Cooling, Typical 5.0L Shown 


CRANKCASE VENT 

CONNECTOR AND 

HOSE ASSEMBLY 
6C324 


INTAKE MANIFOLD 
FITTING 
ASSEMBLY-9A474 


PCV VALVE 
AND ELBOW 


AIR 
CLEANER 


FRONT OF VEHICLE 


TYPICAL 5.0L SHOWN A10207-2B 


A/C and Super Cooling . OnE-150-250-350 vehicles, remove inside 
engine cover. 


Removal and Installation 


1. Disconnect the crankcase vent front hose from 
the air cleaner. 


2. Remove the air cleaner and/or associated parts tie oe for cracks and hardening and 
and intake duct assembly. If so equipped, Bae ae nt oer 
disconnect the oil filler pipe hose from the left For installation, follow removal procedures in reverse 
rocker arm cover. order. 


3. Disconnect the crankcase vent rear hose from 
the rear of the upper intake manifold. 


For installation, follow removal procedures in reverse 
order. 


Loosen clamp and pull PCV valve from both 
hoses. 


PCV Valve and Hoses 
Removal and Installation 


NOTE: On 5.0L engines, the PCV valve is located ina 
grommet in the right valve cover. To replace, simply 
remove hose from valve, pull valve from grommet and 
install new valve. Reinstall hose to valve. 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 
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ge 


REMOVAL AND INSTALLATION (Continued) 


PCV Valve and Hoses, 5.8L Engine 


My 


p- 


FRONT OF ENGINE 


A15804-A 


Part 
Number Description 


1 | 9424 Upper Intake Manifold 
2 9A474 


Intake Manifold Fitting 
(Continued) 


Hose 
Valve (Positive Crankcase 


Ventilation) 
Clamp 
Hose 


Assembly 
Apply Sealer D8AZ-19554-A 
(ESE-M4G194-B) to 


Threads. Elbow 
Torque to 8to 11N-m 

(6-8 Ft-Lb). Grommet 
Advance to Position Shown. 


TA15804A 


Do Not Back Up. 


5.8L Lightning Truck Engine 
Removal and Installation 


1. Disconnect crankcase vent hose from right 
rocker arm cover assembly nipple and from 
throttle body assembly nipple. 
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REMOVAL AND INSTALLATION (Continued) 


2. Install hose assembly to throttle body nipple and 
to right rocker arm cover assembly nipple. Make 
sure hose is properly routed and that no kinks are < = FRONT OF ENGINE 
present. Also make sure that hose ends are fully —SS—= 
seated onto nipples. 

NOTE: Removal of the PCV valve may require 


removal of the upper intake manifold. Refer to 
Section 03-04D. 


THROTTLE 
BODY 
ASSEMBLY 
NIPPLE 


ww. 


SH 


A17866-A 


Part 
Number Description 


Hose Assembly 


Elbow 
PCV Valve 
Grommet 
Element 
: Manifold, Lower Intake 
ps} TA17866A 


CRANKCASE Electronic Fuel Injection 
VENTILATION ; 
FRONT OF HOSE ASSEMBLY Refer to Section 03-04A for removal and installation of 
ROCKER ARM 6758 
ENGINE COVER ASSEMBLY MFI components. 
NIPPLE 


A17839-A 


Engine Front Mounts 


The front mounts are located on each side of the 
cylinder block. The procedures given apply to either a 
right or left installation. However, a sheet metal shield 
on the left side only is used on F-Series trucks. 


F-150-250-350 and Bronco 
Removal 


Remove the bolts attaching the fan shroud to the 
radiator and position the shroud over the fan. 


Remove the nut and washer attaching the 
support insulator to the chassis bracket. 


Raise the engine. 


Remove the bolts and lockwashers attaching the 
support insulator to the cylinder block and 
remove the insulator and heat shield (left side 
only). 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


BOLT 
N800114-S2 


Position the support insulator and heat shield (left 
side only) to the cylinder block and install the 
attaching bolts and lockwashers loosely. 


Lower the engine, guiding the support insulator 
stud into the support bracket. Tighten the 
insulator-to-engine bolts to 68-94 N-m (50-70 
ft-lb). 


Install the insulator-to-chassis bracket nut and 
washer. Tighten the nut to 88-115 N-m (65-85 
ft-lb). 


Install the fan shroud attaching bolts. 


NUT-N800937-S2 BRACKET 
58-77 N-m 6028 


43- = 
(43-57 FT-LB) INSULATOR 


BOLT-387811-S2 
81-108 N-m 
(60-80 FT-LB) 


N802114-S2 


NUT AND WASHER NUT 


ASSEMBLY-388049-S2 58-77 N-m 
96-127 N-m (43-57 FT-LB) 
(71-94 FT-LB) 


VIEW SHOWING INSTALLATION OF 
FRONT ENGINE MOUNTS FOR 5.0L AND 5.8L 


ENGINES F-150 — F-350 AND BRONCO A4992-1E 


E- 150-250-350 
Removal 


1. 


Remove fan shroud bolts. Remove the 
insulator-to-support nuts. 


2. Position transmission jack under engine 
assembly. Lift engine assembly and then remove 
starter. Refer to Section 03-O6A. 

3. Remove insulator-to-engine bolts and alternator 
splash shield. Remove the insulators. 

installation 

1. Clear threaded holes in engine block of debris 
using a 7/ 16-14 bottoming tap. 

2. Install insulators to engine using new bolts. 
Tighten to 68-95 N-m (50-70 ft-lb). 

3. Install starter. Refer to Section 03-O6A. Then, 
lower the engine assembly. Move transmission 
jack out of the way. 

4. Replace the insulator-to-support nuts and tighten 


to 68-95 N-m (50-70 ft-Ib). Install fan shroud and 
bolts. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


NUT-382400-S2 
TIGHTEN TO 
48-68 N-m 
(35-50 FT-LB) 


NUT 


SUPPORT ~ 


NUT-45354-S2_ ‘\ 

TIGHTEN TO 3 | 

68-95 Nm ~ BOLT 
(50-70 FT-LB) “ 56561-S2 


ECONOLINE MODELS — TYPICAL 


Engine Rear Mounts 


F-150-250-350 and Bronco 
Removal and Installation 


03-01B-19 


INSULATOR 
ASSEMBLY 
6038 


. BOLT-387811-S2 
TIGHTEN TO 

<7 68-95 N-m 

_© (50-70 FT-LB) 


INSULATOR 
ASSEMBLY 
6038 


SUPPORT 
6061 
FRONT OF VEHICLE 


A2781-1K 


The procedures apply to F- 150-250-350 and Bronco 
and E- 150-250-350 center mount vehicles. 


1. Remove the support insulator-to-crossmember 


attaching nuts. 


2. Raise the transmission with a floor jack to provide 
clearance and remove the two bolts, insulator 


and spacers. 


SPACER 
6K017 


NUT 
N620483-S2 
TIGHTEN TO 
96-128 N-m 
(71-94 FT-LB) 


INSULATOR AND 


RETAINER 


ASSEMBLY-6D091 


BOLT-386570-S2 
(2 REQ’D) 
TIGHTEN TO 
81-108 N-m 
(60-80 FT-LB) 


A10186-1C 
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REMOVAL AND INSTALLATION (Continued) 


INSULATOR AND ESEMES 
RETAINER 
ASSEMBLY a 
6D091 


CREW AND 

WASHER ASSEMBLY 
390066-S2 

TIGHTEN TO 

81-108 Nem 

(60-80 FT-LB) 


NUT AND 
WASHER 
ASSEMBLY 
N621945-S2 a : 
TIGHTEN TO & 
81-108 N-m | & 
(60-80 FT-LB) | 


A10717-1B 


For installation, follow removal procedures in reverse 
order. Tighten bolts to 81-108 N-m (60-80 ft-lb). 
Tighten nuts to 68-95 N-m (50-70 ft-lb). 


5.8L Lightning Engine 


1. Position a transmission jack under the 
transmission and remove the bolts that attach 
the insulator and retainer assembly to the 
transmission. 


2. Remove the nuts that attach the insulator and 
retainer assembly to the adaptor. 


3. Raise the transmission up just enough to allow the 
removal of the insulator and retainer assembly 
and remove the assembly. 


4. If required, remove the nuts that attach the 
adaptor to the crossmember and remove the 
adaptor. 


For installation, follow removal steps in reverse order. 
Tighten bolts and nuts to 80-110 N-m (59-81 ft-lbs). 


A17840-A 
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Part 
Number Description 


7005 E40D Transmission 
(Reference) 

Insulator and Retainer 
Assembly 

Screw and Washer, 1/2-13 x 
1.25 80-110 N-m 

(59-81 Ft-Lb) 

Transmission Support 
Bracket 

Nut and Washer, M12-1.75 
80-110 N-m (59-81 Ft-Lb) 
Support (Crossmember) 


6D091 


390066-S2 


7108 


N62 1945-S2 


5060 


E- 150-250-350 
Removal and Installation 


CAUTION: On 138-inch wheel base vehicles, first 
remove the fuel reservoir to eliminate any part 
damage due to removal of rear transmission 
support crossmember. Refer to Section 10-01A. 


1. Raise the vehicle on a hoist. 


2. Remove the insulator support nuts securing the 
rear insulator support to the frame crossmember. 


3. Raise the transmission with Transmission Jack, 
Rotunda 066-000 17 or equivalent, so that the 
insulator support clears the frame. 


4. Remove the insulator support bolts securing the 
rear insulator support to the transmission, then 
remove the insulator. 


For installation, follow removal steps in reverse order. 
Tighten all hardware to 68-95 N-m (50-70 ft-lb). 


03-01B-21 


REMOVAL AND INSTALLATION (Continued) 


Engine Mount, Installation, Econoline 


ECONOLINE 
MODELS 


VIEW SHOWING INSTALLATION OF ENGINE 
MOUNTS FOR 5.0L AND 5.8L ENGINE (TYPICAL) 


SHOWING INSTALLATION OF 
REAR ENGINE MOUNT WITH 
C6, AOD AND E40D TRANSMISSIONS 
5.0L-5.8L (USE SHORT SLOTS) 
VIEW Y 


Oil Pan 
F- 150-250-350 and Bronco 
Removal 


Remove the bolts attaching the fan shroud to the 
radiator and position the shroud over the fan. 


Remove the upper intake manifold. Refer to 
Section 03-04A. 


Remove the nuts and lockwashers attaching the 
engine support insulators to the chassis bracket. 


Disconnect the oil cooler line at the left side of the 
radiator if equipped with an automatic 
transmission. 


Remove exhaust system. Refer to Section 09-00. 


Raise the engine and place wood blocks securely 
under the engine supports. 


Drain the crankcase. 


Support transmission with jack stand and remove 
transmission crossmember. 


Remove the oil pan attaching bolts and lower the 
oil pan onto the crossmember. 


. Remove the two bolts attaching the oil pump 
screen and cover assembly to the oil pump. 
Remove nut attaching oil pump screen and cover 
assembly to the number 3 main bearing cap 
stud. Lower the screen and cover assembly into 
the oil pan. 


. Remove the oil pan from the vehicle. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-21 


INSULATOR 
AND RETAINER 
ASSEMBLY-6D091 


We views y 


SCREW AND 


AND Z WASHER 
ae a _ ASSEMBLY 


TIGHTEN TO 
81-108 N-m 
(60-80 FT-LB) 


NUT AND WASHER 
ASSEMBLY 
TIGHTEN TO 
81-108 N-m 

(60-80 FT-LB) 


SHOWING INSTALLATION OF 
REAR ENGINE MOUNT WITH 
MANUAL TRANSMISSION W/5.0L-5.8L 
ENGINE ONLY (USE LONG SLOTS) 
VIEW Z 


A6536-E 


installation 


1, 


Clean oil pan, inlet tube and gasket surfaces. 
Inspect the gasket sealing surface for damages 
and distortion due to overtightening of the bolts. 
Repair and straighten as required. 


Position a new oil pan gasket to the cylinder 
block. 


Position the oil pickup tube and screen to the oil 
pump, and install the lower attaching bolt and 
gasket loosely. Install nut attaching oil pump 
pickup tube to number 3 main bearing cap stud. 


Install the upper pickup tube bolt. Tighten the 
pickup tube bolts to specifications. 


Position oil pan and reinforcements in place. 
Install and alternately tighten all bolts (except for 


the four nearest the crankshaft) to 9-14 N-m 
(84-120 in-Ib). Tighten four remaining bolts to 
16-24 N-m (12-18 ft-lb). Refer to the following 
illustration. 


Install the transmission crossmember and remove 
jack stand. 


Raise the engine and remove the wood blocks. 


Lower the engine and install the 
insulator-to-chassis bracket nuts and washers. 
Tighten the nuts to 73-100 N-m (54-74 ft-lb). 


Install the exhaust system. Refer to Section 
09-00. 


. If equipped with an automatic transmission, 


connect the oil cooler line at the radiator. 
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REMOVAL AND INSTALLATION (Continued) 


11. Install the upper intake manifold. Refer to Section 
03-04A. 


12. Install the fan shroud attaching bolts. 


13. Fill the crankcase with the proper grade and 
quantity of engine oil. Install the oil dipstick. Start 
the engine and operate it until it reaches normal 
operating temperature, then check for leaks. 


E- 150-250-350 
Removal 


1. Remove air filter assembly and/or associated 
parts and disconnect battery ground cable. 


2. Drain coolant and remove upper radiator hose. 
3. Remove fan shroud and fan. 

4. Remove oil filler tube. 

5 


Disconnect power steering hose from steering 
gear. 


6. Remove oil dipstick and tube. 
7. Disconnect junction block from bracket. - 


8. If equipped, disconnect auxiliary heater hoses 
from engine. 


9. Remove inside engine cover and remove upper 
intake manifold as outlined in Section 03-04A. 


10. Raise vehicle. 
11. Drain oil pan. 


12. Remove exhaust pipe-to-manifold bolts, exhaust 
pipe-to-muffler clamp, and muffler support bolt. 


13. Disconnect heated oxygen sensor 
(HO2S)(9F 472) and remove exhaust pipe and 
front catalytic converters. 


14. Remove four engine mount retaining nuts. 
15. Remove starter wiring clip. 
16. Raise engine four inches and block. 


17. Remove oil pan retaining screws and lower pan 
onto crossmember. 


18. Remove oil pump retaining bolts and lower pump 
into oil pan. 


19. Remove oil pan and oil pump intermediate shaft. 
20. Lift oil pump out of pan. 
installation 


1. Clean oil pan and cylinder block gasket surfaces. 


Inspect for damage to sealing surfaces and 
distortion of pan from over-tightening bolts. 
Repair and straighten as required. 


2. Apply silicone rubber D6AZ-19562-BA 
(ESE-MRG 195-A) in two places at front cover, 
two places on flange, and two places on gasket 
at rear main bearing cap-to-block seam as 
shown and put gasket into place on block. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-22 


3. 
4. 


A13396-D 


390657 


390658 


6675 
6710 


Bolt 5/ 16-18 x 1.12 16-24 
N-m (12-18 Ft-Lb) 

Bolt 1/4-20 x .94 9-14 N-m 
(80-124 In-Lb) 

Oil Pan Assembly 

Gasket, Oil Pan 


Apply Silicone Rubber 
D6AZ-19562-BA 
(ESE-M4G195-A) Sealer 
(2 Places) 


Front Cover 


Reinforcement, Left Side 
Reinforcement, Right Side 


Drain Plug, 20-33 Nem 
(15-25 Ft-Lb) 


TA13396A 


Set oil pump in place in oil pan. 
Put oil pump intermediate shaft into place and 


position oil pan on front crossmember. 
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SE a a I EN 


REMOVAL AND INSTALLATION (Continued) 


Make sure intermediate shaft is properly seated 
and install oil pump and retaining bolts. Tighten oil 
pump bolts to 30-43 N-m (22-32 ft-lb). 


Position oil pan and reinforcements in place. 
Install and alternately tighten all bolts (except for 
the four nearest the crankshaft) to 9-14 N-m 
(84-120 in-Ib). Tighten four remaining bolts to 
16-24 N-m (12-18 ft-lb). Refer to the following 
illustration. 


Install starter wiring clip. 


Raise engine, remove blocks, and lower engine 
onto mounts. 


Install engine mount retaining nuts and tighten. 


. With help of assistant, install exhaust pipe and 
catalytic converters. Tighten exhaust 
pipe-to-manifold nuts to 33-49 N-m (24-36 ft-lb). 


. Connect heated oxygen sensor sensor. 


. Lower vehicle. 

. Install upper intake manifold, Section 03-04A. 
. Install inside engine cover. 

. If equipped, connect auxiliary heater hoses. 

. Connect junction block to bracket. 

. Install oil dipstick and tube. 

. Connect power steering hose to steering gear. 
. Install oil filler tube. 

. Install fan shroud and fan. 

. Install upper radiator hose. 

. Fill cooling system and engine oil. 


. Install air filter assembly and/or associated 
parts. 


. Start engine, bleed power steering system and 
check for leaks. 


Oil Pump, F- 150-250-350 and Bronco 


NOTE: On E- 150-250 5.0L (302 CID) V-8 engine 
vehicles, the oil pump and oil pan must be removed 
and installed together. Refer to the E- 150-250-350 Oil 
Pan Removal and Installation procedures. 


Removal 
Remove the oil pan and related parts as outlined. 
Remove the oil pump screen and cover assembly. 
Remove the oil pump attaching bolts and 


intermediate driveshaft. 


\) 
5.0L SHOWN, 5.8L SIMILAR 


A13397-8 
Part 
Number Description 
1 | 33771 Nut 3/8-16 30-43 N-m 


(22-32 Ft-Lb) 

Screw and Washer 5/ 16-18 
x 1.13 16-24 Nem 

(12-18 Ft-Lb) 

Gasket 

Oil Pump 

Intermediate Driveshaft 


Oil Pump Screen and Cover 
Assembly (Typical) 


Third Main (Reference) 
TA13397A 


2 | 391378 


6625 
6600 
6A618 
6622 


Installation 


1. Prime the oil pump by filling the inlet port with 
engine oil. Rotate the pump shaft to distribute the 
oil within the pump body. 


2. Position the intermediate driveshaft into the 
distributor socket. With the shaft firmly seated in 
the distributor socket, the stop on the shaft 
should touch the roof of the crankcase. Remove 
the shaft and position the stop as necessary. 


3. With the stop properly positioned, insert the 
intermediate driveshaft into the oil pump. Install 
the pump and shaft as an assembly. Do not 
attempt to force the pump into position if it 
will not seat readily. The driveshaft hex may 
be misaligned with the distributor shaft. To 
align, rotate the intermediate driveshaft into 
anew position. Tighten the oil pump attaching 
screws to 30-43 N-m (22-32 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Clean the oil pump screen and cover assembly. 
Position assembly in place with a new gasket. 
Install attaching bolts and tighten to 16-22 N-m 
(12-18 ft-lb). 


Install the oil pan and related parts as outlined. 


Valve Rocker Arm Cover and Rocker Arm 

Removal 

1. Remove air cleaner and intake duct assembly. 
Remove crankcase ventilation hose assembly. 


2 
3. Remove lifting eye for right rocker cover removal. 
4 


Remove lifting eye from left exhaust manifold for 
left rocker cover removal (5.8L Lightning only). 


Remove oil filler pipe and inside engine cover 
(E- 150-250-350). 


If equipped with air conditioning, remove drive 
belt and compressor-to-bracket bolts and 
position compressor out of way (all except 5.8L 
Lightning). 

Disconnect spark plug wires from spark plugs by 
grasping, twisting and pulling the molded cap 
using Spark Plug Wire Remover T74P-6666-A. 
Position wires out of way. 


SPARK PLUG 
WIRE REMOVER 
T74P-6666-A 


TWIST AND PULL 


Remove upper intake manifold. Refer to Section 
03-04A (5.8L Lightning only). 


Remove nuts securing wiring harnesses to rocker 


covers, and position wiring harnesses out of 
way. 


. Remove vacuum harness and electrical 
connectors to vacuum solenoids mounted on 
rocker arm covers and position out of way (all 
except 5.8L Lightning). 


. Disconnect thermactor air supply hoses from 
canister or the chassis and position out of way. 


. Remove rocker cover attaching bolts and 
remover rocker covers. 


. Remove rocker arm attaching bolt, fulcrum, 
rocker arm and fulcrum guide. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-24 


f- ATTACHING BOLT 
FULCRUM ee 


ROCKER ARM 


FULCRUM GUIDE 


THREADED PEDESTAL éb 


nN UM 


Installation 


1. Apply Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent to the top of the 
valve stem, the fulcrum and socket. 


2. Install the fulcrum guide, valve rocker arm, 
fulcrum and bolt. Tighten to 24-34N-m (18-25 
ft-lb). 


3. Clean and inspect gasket surfaces. Inspect the 
gasket sealing surface for damage and distortion 
due to overtightening of the bolts. Repair and 
straighten as required. Place the new gaskets in 
the covers, making sure that the tabs of the 
gasket engage the notches provided in the cover. 


E-Series, F-Series Except 5.8L Lightning 


ROCKER ARM & 
COVER-6A505 
(ECONOLINE) 


ROCKER coved enc05 
ao ore (F-SERIES) ore”, 
6582 ASSEMBLY ~a om 
10 6766 SQEQ 
GASKET ee 
Ss 


A15264-A 
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REMOVAL AND INSTALLATION (Continued) 


5.8L Lightning 


ROCKER ARM 
ccRMRESSty ——agaer __COVERASEEMBL 
See (ALI 6A513 (LH) 


FRONT OF ENGINE 


A17897-A 


4. Position the cover(s) on the cylinder head(s). 
Install the cover bolts and tighten to 16-20 Nem 
(11-14 ft-lb). Wait two minutes, then tighten bolts 
again to same specification. 

5. Install vacuum harness bracket and attaching nut, 
if removed. Tighten to 17-24 N-m (12-18 ft-lb). 

6. Connect vacuum harness and electrical 
connectors to the vacuum solenoids on the 
rocker covers (all except 351 BTE). 

7. Position wiring harnesses over rocker covers and 
secure onto rocker cover studs and install 
attaching nuts. 

8. Install upper intake manifold. Refer to Section 
03-04A (5.8L Lightning). 


9. Connect thermactor air supply hose. 


10. Position and connect spark plug wires to spark 
plugs. 

11. Position air conditionng compressor and install 
compressor-to-bracket bolts, if equipped. 


12. Install drive belt. Refer to engine compartment 
belt routing decal. 


13. Install inside engine cover and oil filler pipe 
(E- 150-250-350). 


14. Reinstall lifting eye(s). 
15. Install crankcase vent hose assembly. 
16. Install air cleaner and intake tube assembly. 


17. Check and fill oil level as required. Check and fill 
cooling system as required. Start engine and 
check for leaks. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-25 


Valve Spring, Retainer and Stem Seal 
Removal 


Broken valve spring or damaged valve stem seals and 
retainers may be replaced without removing the 
cylinder head, provided damage to valve or valve seat 
has not occurred. 


1. Remove rocker arm cover as outlined. 


2. Remove the applicable spark plug and bring the 
piston to the top of the bore to prevent accidental 
loss of the valve into the cylinder. 


3. Remove the valve rocker arm fulcrum bolts, 
fulcrums, valve rocker arms and push rods from 
the applicable cylinder. 


4. Install an air line with an adapter in the spark plug 
hole and apply air pressure to the cylinder. 


NOTE: Failure of the air pressure to hold the 
valve(s) in the closed position is an indication of 
valve seat damage and requires removal of the 
cylinder head. 


5. Install the fulcrum bolt and position Valve Spring 


Compressor Tool T70P-6049-A as shown. 
Compress the valve spring and remove the keys, 
sleeve, retainer or rotator and valve spring. 


VALVE 
SPRING 
COMPRESSOR 


TOOL 
T70P-6049-A 
{ & 


A10098-B 


6. Remove and discard the valve stem seal. 


7. If air pressure has forced the piston to the 
bottom of the cylinder, any removal of air 
pressure will allow the valve(s) to fall into the 
cylinder. A rubber band, tape or string wrapped 
around the end of the valve stem will prevent this 
condition and will still allow enough travel to 
check the valve for binds. 
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REMOVAL AND INSTALLATION (Continued) 


8. Inspect the valve stem for damage. Rotate the . Turn off the air and remove the air line and 
valve and check the valve stem tip for eccentric adapter. Install the spark plug and connect the 
movement during rotation. Move the valve up and spark plug wire. 
down through normal travel in the valve guide and Clean and install the rocker arm cover as 


check the stem for binds. If the valve has been described in this section 
damage, it will be necessary to remove the 
cylinder head. Refer to Section 03-00 for repair 


procedures. 
Installation intake Manifold 
1. If the condition of the valve proved satisfactory, Removal and Installation 


lubricate the valve stem with engine oil of quality 
recommended in the Owner Guide. Hold the valve 
in the closed position and apply air pressure 
within the cylinder. 


2. Install anew valve stem seal on the valve guide. 
Seal must be bottomed on guide. Place the spring 
in position over the valve and install the valve 
spring retainer and sleeve. Compress the valve 
spring and install the valve spring retainer locks. 
Remove the compressor tool and fulcrum bolt. 


NOTE: For 5.0L and 5.8L upper and lower intake 
manifold removal and installation, refer to Section 
03-04A. 


For 5.8L Lightning engine upper and lower intake 
manifold removal and installation, refer to Section 
03-04D. 


Tappet 


\ SY” SF ; , 

\ /} YN Before replacing a hydraulic tappet for noisy 

WSF \ | operation, verify the noise is not caused by improperly 
adjusted valve-to-rocker arm clearance or by worn 
rocker arms or push rods. 


QO Removal 
[1 J eEAr . Remove the intake manifold and related parts. 


/ G Refer to Section 03-04A or 03-04D. 
; =) Nw NZ . _ Disconnect Thermactor air supply hose at the air 
| (i pump and place it out of the way. 


Remove the valve rocker arm cover, then loosen 
the valve rocker arm fulcrum bolts and rotate the 
rocker arms to the side. 


Remove the valve push rods in sequence so that 
they can be installed in their original positions. 


or 
le: 
(he 


AIR LINE | 


3. Lubricate the push rod ends with Multi-Purpose os o©° @ g @ 
Grease DOAZ-19584-AA (ESR-M1C 159-A) or 
equivalent and install the push rod. Apply 


Multi-Purpose Grease DOAZ-19584-AA ky LEE, 
(ESR-M1C 159-A) or equivalent to the tip of the TAGE TE ees 
valve stem. 
4. Apply Multi-Purpose Grease DOAZ-19584-AA OK One IO) Oy 
(ESR-M1C 159-A) or equivalent to the rocker 
arms and fulcrum. Install the valve rocker arms, 3 ae 1A 
fulcrum and fulcrum bolts. Tighten to 24-34 


N-m(18-25 ft-lb). 


A10099-1A 
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REMOVAL AND INSTALLATION (Continued) 


5. Using suitable hydraulic tappet puller, remove the 
tappets and place them ina rack so that they can 
be installed in their original bores. 


If necessary to disassemble a tappet, refer to 
Tappet Disassembly and Assembly. 


HYDRAULIC 
TAPPET PULLER 


ae - A10372-B 


Installation 


Tappets and bores are to be lubricated with engine oil 
of the quality recommended in the Owner Guide before 
installation. 


1. Clean the external surfaces and install the 
tappets in the bores from which they were 
removed using Hydraulic Tappet Puller 
T70L-6500-A. If a new tappet(s) is being 
installed, check the new tappet(s) for a free fit in 
the bore in which it is to be installed. Lubricate the 
tappet(s) and bore(s) with recommended quality 
engine oil before inserting the tappet. 


2. Lubricate the ends of the push rods with 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent and install the 
push rods in their original positions. Apply 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to the valve stem 
tip. 

3. Lubricate the rocker arms and fulcrums with 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent and position the 
rocker arms over the push rods. Tighten rocker 
arm fulcrum bolts to 24-33 N-m (18-24 ft-lb). 


4. Install the valve rocker arm covers. 
Reconnect Thermactor air supply hose. 


6. Install the intake manifold. Refer to Section 
03-04A. 


oO 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


Cylinder Heads 


If a cylinder head is to be replaced, follow the 
procedures under Cylinder Head Disassembly and 
Assembly, and transfer all valves, springs, spark 
plugs, etc., to the new cylinder head. Clean and 
inspect all parts, and reface the valves. Refer to 
Section 03-00. Check all assembly clearances before 
es the new or used parts to the new cylinder 
ead. 


Removal 
1. Remove the upper and lower intake manifold. 
Refer to Section 03-04A. 


2. Remove the rocker arm cover(s). 


3. Lift tensioner and remove drive belt. Remove the 
ignition coil (on E- 150-250-350 vehicles) and air 
cleaner inlet duct from the left cylinder head 
assembly. 


If the left cylinder head is being removed, remove 
the air conditioning compressor / power steering 
bracket at the front of the cylinder head, 
complete with accessories. Remove oil dipstick 
and tube assembly and speed control bracket, if 
SO equipped. 


4. Ifthe right cylinder head is to be removed, 
disconnect the alternator wiring harness and air 
pump hoses. Remove the three bolts attaching 
the alternator / air pump bracket to the cylinder 
head. Remove the alternator, air pump and 
bracket as an assembly from the engine. 


5. Disconnect the exhaust manifold(s) from the 
muffler inlet pipe(s). 


6. Loosen the rocker arm fulcrum bolts so that the 
rocker arms can be rotated to the side. Remove 
the push rods in sequence so that they may be 
installed in their original positions. 


Ss 8 © 96 8 © 8 © 9 ry fa) Q @ 


»}) | Je=. >) eet (0) 0 


PVA DYES 


Ch o—< 


Cay OREV® 


~ 


A10373-1A 


7. OnE-150-250-350 vehicles, remove the bolts 
holding the Thermactor air supply manifold to the 
rear of the cylinder head and disconnect the hose 
at the air pump. Remove hose, pump valve and air 
supply manifold as an assembly. 


8. OnF-150-250-350 and Bronco vehicles, 
disconnect the Thermactor air supply hoses at 
the check valves and plug the check valve. 


9. Install the cylinder head holding fixtures. Remove 
the cylinder head attaching bolts and lift the 
cylinder head off the block. Remove and discard 
the cylinder head gasket. 


03-01B-27 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Clean the cylinder head, intake manifold, valve 
rocker arm cover and cylinder head gasket 
surfaces. If the cylinder head was removed for a 
cylinder head gasket replacement, check the 
flatness of the cylinder head and block gasket 
surfaces. Refer to Section 03-00. 


A specially treated composition gasket is used. 
Do not apply sealer to a composition gasket. 
Position the new cylinder head gasket over the 
cylinder dowels on the block. Position the 
cylinder head on the block and install the 
attaching bolts. Remove the holding fixtures. 


The cylinder head bolts are tightened in two steps 
for all 5.8L engines, and in either two or three 
steps (torque-to-yield method) for the 5.0L 
engine depending on which type of head bolts 
are used. 


@ For all 5.8L engines, tighten head bolts as 
follows: 


— Tighten all bolts in sequence to 129-142 
N-m (95-105 ft-lb). 


— Tighten all bolts in sequence to 142-152 
N-m (105-112 ft-lb). 


Depending on whether the head bolts are flanged 
hex head bolts or standard hex head bolts, 
follow the proper tightening procedure as follows: 
@ 5.0L engine with flanged head bolts 


— Tighten all bolts in sequence to 34-47 N-m 
(25-35 ft-lb). 


— Tighten all bolts in sequence to 61-75 Nem 
(45-55 ft-lb). 


— Turnall bolts in sequence an additional 
85-95 degrees. 


@ 5.0L engine with standard hex head bolts 


— Tighten all bolts in sequence to 75-88 N-m 
(55-65 ft-lb). 


— Tighten all bolts in sequence to 88-98 N-m 
(65-72 ft-lb). 


When cylinder head bolts have been tightened 
following this procedure, it is not necessary to 
retighten the bolts after extended operation. 
However, the bolts may be checked and 
retightened if desired. 


A10374-1A 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


10. 


03-01B-28 


Clean the push rods in a suitable solvent. Blow 
out the oil passage in the push rod with 
compressed air. Check the ends of the push rods 
for nicks, grooves, roughness or excessive wear. 
Visually check the push rods for straightness or 
check push rod runout with a dial indicator. Refer 
to Section 03-00. If runout exceeds the maximum 
limit at any point, discard the rod. Do not 
attempt to straighten push rods. 


Lubricate the end of the push rods with 
Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent and install them in 
their original positions. Apply Multi-Purpose 
Grease DOAZ-19584-AA (ESR-M1C 159-A) or 
equivalent to the valve stem tips. 


Lubricate the rocker arms and fulcrums with 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent, then install the 


rocker arms. 
a ATTACHING BOLT 
FULCRUM aR 


ROCKER ARM 


FULCRUM GUIDE 


cx 
THREADED PEDESTAL +S) 
ad 


Position a new gasket(s) on the muffler inlet 
pipe(s), if so required. Connect the exhaust 
manifold(s) at the muffler inlet pipe(s). Tighten the 
nuts to 33-49 N-m (24-36 ft-lb). 


If the right cylinder head was removed, install the 
air pump alternator bracket and accessories, 
ignition coil (E- 150-250 vehicles) and air cleaner 
inlet duct on the right cylinder head. Refer to 
Section 03-05 to install drive belt and auto 
tensioner. 


If the left cylinder head was removed, install the 
power steering and air conditioning compressor 
bracket, with accessories at the front of the 
cylinder head. Install the oil dipstick and tube 
assembly and speed control bracket, if so 
equipped. 


Clean the valve rocker arm cover gasket 

surfaces. Secure the new gaskets in the covers 
with gasket cement to make sure of proper hole 
alignment. Install the valve rocker arm cover(s). 


Install the intake upper and lower manifold and 
related parts. Refer to Section 03-04A. 


A4870-1A 
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REMOVAL AND INSTALLATION (Continued) 


11. Install the Thermactor air supply manifold at the 
rear of the cylinder heads. Reconnect the air 


supply hose to the air pump (F- 150), unplug the 
check valve and connect the Thermactor air 
supply hose. 


Exhaust Manifolds 8. Remove nuts and spark plug heat shield. 
Removal 9. Remove studs and bolts, right hand exhaust 
4. ‘Raisevehicle manifold, and gasket. 
ree NOTE: Exhaust manifold fasteners vary by length 
2. Remove ange manifold-to-exhaust pipe nuts. and type both by location on the particular 
3. Lower vehicle. vehicle and by model. Keep track of what 
4. OnE-150-250-350 vehicles, remove inside fasteners go in what holes. 
engine cover. NOTE: Bolt and stud location on 5.8L Lightning 
5. For right hand exhaust manifold, remove air filter same as 5.0L/5.8L. 
assembly and air intake tube. 10. For left exhaust manifold, remove Thermactor 
6. Remove nuts and upper intake manifold support exhaust air supply manifold on vehicles with C6 
bracket, transmission dipstick tube bracket, transmission. 
engine oil dipstick tube bracket, and wire 11. Remove nuts and front lifting eye. 
bracket. . 12. Remove nuts and spark plug heat shield. 
7. Loosen tube nut securing EGR tube to exhaust 13. Remove studs and bolts, left exhaust manifold, 


manifold fitting. Disconnect EGR valve 
connector. Remove two nuts and wire bracket. 
Remove two studs, EGR valve and tube as an 
assembly, and gasket (5.8L only). 


EGR System, 5.8L Engine 


and gasket. 


A15808-A 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


1 Upper Intake Manifold 

EGR Tube Assembly 

EGR Tube Assembly Nuts (2) 
34-47 Nem (25-35 Ft-Lb) 
Connector Fitting 

54-68 N-m (40-50 Ft-Lb) 
(Must be installed with 
flanged shoulder toward 
exhaust manifold.) 

Wiring Retainer 


14A163 
(Continued) 


EGR System, 5.0L Engine 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


FRONT OF ENGINE 


Part 
Number 
6 


03-01B-30 


Nut 5/ 16-18 

16-24N-m (12-18 Ft-Lb) 
Nut 5/ 16-18 

16-24N-m (12-18 Ft-Lb) 
Support 

Stud 5/ 16-18 x 1.85 
18-26 N-m (13-19 Ft-Lb) 
Stud 5/ 16-18 x 1.85 (2) 
18-26 N-m (13-19 Ft-Lb) 
EGR Valve Assembly 
Gasket 


TA 15808A 


FRONT OF ENGINE 


A16236-A 
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REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number Description 
| 5 


9F483 Valve, Exhaust Gas 9J444 Support 
Recirculation 388377 5/ 16-18-18 x 1.85 Stud Hex 
9D477 Tube Assembly, EGR Shoulder 20-27 N-m 
34-47 N-m (25-35 Ft-Lb) (15-20 Ft-Lb) 
9D477 Tube Assembly, EGR 45358 3/8-16 Nut 16-24 Nem 
27-34 N-m (20-25 Ft-Lb) (12-18 Ft-Lb) 
N803575 Adaptor 34-47 N-m 9430 Manifold, Exhaust 


(25-35 Ft-Lb) TA16236A 


(Continued) 


Exhaust Manifold, 5.0L and 5.8L (5.8L Shown, 5.0L and 5.8L Front Lifting Eye 
5.0L Similar) 


STUD EXHAUST MANIFOLD 
388496 ~2 STUD, SMALL FRONT | 
24-32 Nem (18-24 FT-LB) \ 389201 


EXHAUST 
MANIFOLD 
(RIGHT) 
9430 


BOLT 
NUT (2) 381732 
16-23 Nem HEAT SHIELD 24-32 Nem 

(12-17 FT-LB) 12A087 (18-24 FT-LB) A15810-B 


NUT, 3/8-16 


Pee Pera LIFTING EYE, 


FRONT-17A084 A15814-B 
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REMOVAL AND INSTALLATION (Continued) 


EXHAUST 
MANIFOLD 
STUDS 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-32 


Exhaust Manifold, 5.0L and 5.8L (5.8L Shown, 
5.0L Similar) 


LIFTING EYE 
7A084 
(FRONT) a 
FRONT OF STUD 
ENGINE 388496 


3/8-16 NUT 
HEX FLANGE 
TORQUE TO 
(2) PLACES 
24-32 N-m 


(18-24 FT-LB) aeaea 


Installation 


1. 


Clean mating surfaces of the exhaust manifold(s) 
and cylinder head(s). Clean the exhaust pipe 
spherical seat on the manifold(s) and the exhaust 
pipe(s) sealing area. 


24-32 Nem (18-24 FT-LB) 


16-23 Nem 
(12-17 FT-LB) 


EXHAUST 
MANIFOLD 
(RIGHT) 
9430 


381732 
24-32 Nem 
(18-24 FT-LB) 


NUT (2 
ae HEAT SHIELD 


12A087 A15810-B 


Install spark plug heat shield and tighten nuts to 
16-23 N-m (12-17 ft-lb). 


Inspect EGR tube and replace if rusted through or 
damaged. Install EGR tube loosely to manifold 


2. Inspect manifold(s) for cracks and damaged fitting. Install new gasket and valve to upper 
gasket surfaces. Use a straightedge to check for intake manifold. Tighten EGR valve studs to 
warped exhaust manifold cylinder head port 18-26 N-m (13-19 ft-lb). Tighten tube-to-exhaust 
branches. Replace unserviceable manifold(s). manifold fitting nut to 34-47 Nem (25-35 ft-lb). 

3. Install new gasket, left exhaust manifold, studs, Install wire bracket, transmission dipstick tube 
and bolts. Working from center to ends, tighten bracket, and upper intake manifold support 
to 24-32 N-m (18-24 ft-lb). bracket. Tighten nuts to 16-24 N-m (12-18 ft-lb). 

4. Install spark plug heat shield and nuts. Torque . On models with C6 transmission, install 
heat shield nuts to 16-23 N-m (12-17 ft-lb). Thermactor air supply manifold. Tighten tube nuts 

5. Install front lifting eye and nuts. Tighten to 16-23 to 20-34 N-m (15-25 ft-Ib). 

Nem (12-17 ft-lb). . Install air filter assembly and air intake tube. 

6. Install gasket, right exhaust manifold, studs, and . Raise vehicle and install new exhaust 


bolts. Working from center to ends, tighten to 
24-32 N-m (18-24 ft-lb). 


pipe-to-manifold gasket(s) and exhaust pipe(s). 
Tighten flange nuts to 34-52 N-m (18-24 ft-lb). 


. Lower vehicle, operate and check for leaks. 


Water Pump 
F-150-250-350 and Bronco 
Removal 


1. 


2. 
3. 
4 


Drain the cooling system. Refer to Section 03-03. 
Remove drive belt. 


Loosen the bolts on the fan clutch. 


Remove the bolts securing the fan shroud to the 
radiator. Position the shroud over the fan. 


Disconnect the radiator lower hose, heater hose 
and bypass hose at the water pump. Remove the 
fan, clutch and pulley. Remove the fan shroud. 
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03-01B-33 


REMOVAL AND INSTALLATION (Continued) 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


6. Remove the air conditioning compressor / power 5. Disconnect heater hose and bypass hose at 
steering bracket and accessories to clear the water pump. 
stud bolt on the water pump housing. 6. Remove the air conditioner compressor / power 

7. Remove water pump attaching bolts and remove steering pump bracket to clear the stud bolt on 
water pump from engine. water pump housing. 

Installation 7. Remove the bolts securing the water pump to the 


Before a water pump is installed, check it for 
damage. If it is damaged, replace it. 


1. 


2. Position a new gasket, coated on both sides with surfaces of the cylinder front cover and water 
Ford Perfect Seal Sealing Compound — pump. 
BSA-19554-A (ESR-M18P2-A) or equivalent, on 2. Position a new gasket, coated on both sides with 
the cylinder front cover; then install the pump. Ford Perfect Seal Sealing Compound 
3. Install the attaching bolts. Tighten bolts to 20-28 B5A-19554-A (ESR-M18P2-A) or equivalent, on 
N-m (15-21 ft-lb). the cylinder front cover; then install the pump. 
4. Install the air conditioning compressor / power 3. Install the attaching bolts and tighten to 20-28 
steering bracket over the stud bolts on the water N-m(15-21 ft-lb). 
pump and attach to cylinder head. Tighten bolts 
to 53-72 N-m (39-53 ft-lb). Check hoses for = rei Sn peatarnosciand Bypass nose Aline 
correct routing. For air conditioning service refer i ace 
to Section 12-03. Refer to Section 11-00 for 5. Install the air conditioning compressor / power 
power steering service. steering pump bracket and accessories to the 
a cylinder head and water pump stud bolts. Tighten 
5. Position fan shroud over the water pump. bolts to 53-72 N-m (39-53 ft-lb). 
6. Install clutch assembly to the fan and tighten bolts 6. Install clutch assembly to fan and tighten bolts to 
7. Position water pump pulley on hub and position 7. Position water pump pulley on hub and position 
the fan and clutch assembly to the water pump fan and clutch assembly to water pump. Install 
ees and tighten bolts to 16-24 Nem and tighten bolts to 16-24 N-m (12-18 ft-lb). 
pee | I dri | 
8. Install the fan shroud, radiator hose, heater hose Be elaheuve iis 
and bypass hose. 9. Install the radiator. Refer to Section 03-03. 
Connect lower hose at the radiator and upper 
9. Install the drive belt. hose at the engine. 
10. Fill and bleed the cooling system. Refer to 


Remove all gasket material from the mounting 
surfaces of the cylinder front cover and water 
pump. 


Section 03-03. Operate the engine until normal 
operating temperatures have been reached and 
check for leaks. 


E-150-250-350 
Removal 


1. 


Remove the air cleaner and intake duct 
assembly, including the crankcase ventilation 
hose. 


cylinder front cover. Remove the water pump. 
Installation 


Before a water pump is installed, check it for 
damage. If it is damaged, replace it. 


1. Remove all gasket material from the mounting 


10. Fill and bleed the cooling system. Refer to 
Section 03-03. Operate the engine until normal 
operating temperatures have been reached and 
check for leaks. 


11. Install the air cleaner and intake duct assembly, 
including the crankcase ventilation hose. 


Cylinder Front Cover and Timing Chain 


2. erat the cooling evelem: Refer to Section 03 a Bea En a6e and'erGnGs 
3. Disconnect the radiator upper hose at the engine 
and lower hose at the radiator. Remove the Removal 
radiator attaching bolts and nuts. Remove the 1. Refer to Water Pump Removal in this section. 
radiator. Refer to Section 03-03. Perform all steps except removal of the pump. 
4. Remove drive belt, fan, clutch and water pump Leave it attached to the front cover. 


pulley. 


03-01B-33 
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REMOVAL AND INSTALLATION (Continued) 


2. Remove the crankshaft pulley from the 
crankshaft vibration damper. Remove the damper 
attaching bolt and washer. Install Damper 
Remover D80L-522-A or equivalents on the 
crankshaft vibration damper and remove the 
vibration damper. 


CRANKSHAFT 
DAMPER 
REMOVER 
D80L-522-A 


DAMPER REMOVAL — F-SERIES 
AND BRONCO A10375-E 


3. Remove the oil pan-to-cylinder block front cover 
attaching bolts. Use a thin-bladed knife to cut the TIMING MARKS 


oil pan gasket flush with the cylinder block face A10376-1A 
prior to separating the cover from the cylinder 
block. Remove the cylinder front cover and water 2. Install the fuel pump eccentric or timing flag, 
pump as an assembly. washers and camshaft sprocket capscrew. 
4. Discard the cylinder front cover gasket. Tighten the sprocket capscrew to 54-61 N-m 
5. Check the timing chain deflection. Refer to (40-45 ft-b). 
Section 03-00. If deflection exceeds ; 
5.8L Engine 


specifications (12.7mm [0.50 inch]), replace the 
chain and sprockets. 


6. Crank the engine until the timing marks on the 
sprockets are positioned as shown. 


7. Remove the camshaft sprocket capscrew, 
washers and fuel pump eccentric. Slide both 
sprockets and the timing chain forward, and 
remove them as an assembly. 


installation 


1. Position the sprockets and timing chain on the 
camshaft. Be sure the timing marks on the 
sprockets are positioned as shown. 


TWO PIECE FUEL 
PUMP ECCENTRIC 


A10378-1A 
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REMOVAL AND INSTALLATION (Continued) 


n 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


(=>) 
Nea 
FRONT COVER ALIGNER 


03-01B-35 


TOOL-T61P-6019-8 


A9790-1A 

8. Itmay be necessary to force the cover downward 
to slightly compress the pan gasket. This 
operation can be facilitated by using a suitable 
tool at the front cover attaching hole locations. 

9. Coat the threads of the attaching screws with 
Ford Perfect Seal Sealing Compound 
B5A-19554-A (ESR-M18P2-A) or equivalent and 

A17899-A install the screws. While pushing in on the 
alignment tool, tighten the oil pan-to-cover 
3. Clean the cylinder front cover, oil pan and the eal Screw se \G-24 Nem (12-18 ft Ib). 

é ghten the cover-to-cylinder block attaching 
cylinder block gasket surfaces. Clean the oil pan screws to 16-24 N.-m (12-18 ft-lb). Remove the 
gasket surface where the oil pan and front cover alianment tool 
fasten. la eda 

; , tonite 10. Apply Multi-Purpose Grease DOAZ-19584-AA or 

Install a new oil seal as described in this section. equivalent to the oil seal rubbing surface of the 

4. Lubricate the timing chain and sprockets with vibration damper inner hub to prevent damage to 
heavy engine oil. the seal and to the front of the crankshaft for 

5. Coat the gasket surface of the oil pan with sealer, damper installation. 
then cut and position the required new gasket on 11. Line up the crankshaft vibration damper keyway 
the oil pan and apply sealer at the corners. Install with the key on the crankshaft. Install the 
the pan seal as required. Coat the gasket vibration damper on the crankshaft using Damper 
surfaces of the block and cover with Ford Perfect Remover /Replacer Tool T79T-63 16-A. Install the 
Seal Sealing Compound B5A-19554-A capscrew and washer. Tighten the screw to 
(ESR-M18P2-A) or equivalent, and position a new 95-122 N-m (70-90 ft-lb). Install the crankshaft 
gasket on the block. pulley. 

6. Position the cylinder front cover on the cylinder oe 
block. Use care when installing the cover to avoid CRANKSHAFT 
seal damage or possible gasket mislocation. eeMree gence aa 

7. Install the cylinder front cover-to-seal alignment 


using Front Cover Aligner Tool T61P-6019-B. 


a A10379-1B 
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REMOVAL AND INSTALLATION (Continued) 


12. Complete the remaining steps under Water Pump 
Installation. 


13. Fill and bleed the cooling system. Refer to 
Section 03-03. 


14. Operate the engine at fast idle and check the 
coolant level and check for oil leaks. Check and 
adjust the ignition timing to specifications on 
engine decal. 


15. Install the air cleaner and intake duct assembly, 
including the crankcase ventilation hose. 


E-150-250-350 
Removal 


1. Drain radiator. Remove radiator. Refer to Section 
03-03. Remove drive belt. 


2. Remove upper radiator hose. Remove fan and 
shroud as an assembly. Raise vehicle on hoist. 


3. Disconnect radiator lower hose at water pump. 
Disconnect fuel line at fuel pump and remove 
pump. Lower vehicle on hoist. 


4. Remove the air conditioning compressor / power 
steering pump bracket and accessories. 


5. Remove crankshaft pulley. Remove crankshaft 
vibration damper using Crankshaft Damper 
Remover T79T-6316-A. Remove oil pan-to-front 
cover bolts. Remove front cover and water pump 
as an assembly. 


DAMPER REMOVAL — ECONOLINE 


TOOL-T58P-6316-D 
CRANKSHAFT 
DAMPER REMOVER 


i: 
A\°\\ TD 
y IL () 


C/ 


5/8 INCH 
JACKSCREW 


~ 10384-1B 


6. Discard the cylinder front cover gasket. 


7. Check the timing chain deflection. Refer to 
Section 03-00. If deflection exceeds 12.7mm 
(.500 inches), replace the chain and sprockets. 


8. Crank the engine until the timing marks on the 
sprockets are positioned as shown. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


S 


10. 


03-01B-36 


TIMING MARKS 


A10376-1A 


Remove the camshaft sprocket capscrew, 
washers and fuel pump eccentric. Slide both 
sprockets and the timing chain forward, and 
remove them as an assembly. 


A10377-1A 


Clean front cover, fuel pump and damper. 
Lubricate seal. Clean gasket surface at pan and 
trim gasket. Clean front cover gasket surface at 
block. 
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REMOVAL AND INSTALLATION (Continued) 


Installation . Lower vehicle on hoist. Install radiator. Fill 

1. Position the sprockets and timing chain on the crankcase. Fill and bleed cooling system. Refer 
camshaft. Be sure the timing marks on the to Section 03-03. Service air conditioning and 
sprockets are positioned as shown. power steering systems. Refer to Section 12-03 


for air conditioning service and Section 1 1-00 for 


power steering service. Start engine and check 
for leaks. 


. Adjust engine timing to specification on engine 
decal. 


O12’) 
VE 


Z. 


Front Oil Seal 
Removal 
1. Remove the serpentine drive belt. 


2. Remove the bolts attaching the fan shroud to the 
radiator. 


3. Remove the fan clutch bolts from the water pump 
shaft. Remove the fan, clutch and shroud. 


4. Remove the crankshaft pulley from the vibration 
damper. Remove the damper attaching screw 
and washer. Install the puller on the crankshaft 
vibration damper and remove the vibration 
damper. 


5. Place the Front Cover Seal Remover 
T70P-6B070-B onto the front cover plate over 
the front seal as shown. Tighten the two 
through-bolts to force the seal puller under the 
seal flange. 


6. Tighten the four puller bolts alternately one-half 
turn at a time to pull the oil seal from the front 


TIMING MARKS 
A10376-1A 


2. Install the fuel pump eccentric, washers and 
camshaft sprocket capscrew. Tighten the 
sprocket capscrew to 41-61N-m (40-45 ft-lb). 


3. Replace oil seal in front cover. Refer to Front Oil 
Seal in this section. Position gasket to front 
cover. Apply Silicone Rubber D6AZ- 19562-AA or 
-BA (ESB-M4G92-A) or equivalent to oil pan and 
cylinder block junction. Cut pan gasket, then 
position to pan and front cover. 


NOTE: When applying RTV sealant always use 
the bead size specified and join the components 
within 15 minutes of application. After this amount 
of time the sealant begins to set up and its sealing 


effectiveness may be reduced. 


Install front cover. Install fuel pump. Install 
crankshaft vibration damper. Install crankshaft 
pulley and water pump. 


Install bypass hose and connect heater hose. 


Install air conditioning compressor / power 
steering pump bracket and accessories. Check 
hoses for condition and correct routing. 


Install radiator upper hose. Raise vehicle on hoist. 


Connect fuel lines at pump. 


Route the drive belt according to belt routing 
decal. Drain crankcase. Replace oil filter. 


FRONT COVER 
SEAL REMOVER 
TOOL NO. 

T70P-68070-B 


A5765-1B 


Installation 


1. Coat anew front cover plate oil seal with 
Lubriplate or equivalent. Place it onto Front Cover 
Seal Replacer T88T-6701-A. Place the sleeve 
and seal onto the end of the crankshaft and push 
it toward the engine until the seal starts into the 
front cover. 
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REMOVAL AND INSTALLATION (Continued) 


Place the installation screw, washer and nut onto 
the end of the crankshaft. Thread the screw into 
the crankshaft. Tighten the nut against the 
washer and installation sleeve to force the seal 
into the front cover plate. Remove the installation 
tool from the crankshaft. 


FRONT COVER 
SEAL REPLACER 
T88T-6701-A 


Mee 


( 
<a ~C 


A10352-B 


Apply Multi-Purpose Grease DOAZ-19584-AA or 
equivalent to the oil seal rubbing surface of the 
vibration damper inner hub to prevent damage to 
the seal and to the front of the crankshaft for 
damper installation. 


Line up the crankshaft vibration damper keyway 
with the key on the crankshaft. Install the 
vibration damper on the crankshaft. Install the 
capscrew and washer. Tighten the screw to 
95-122 N-m (70-90 ft-lb). Install the crankshaft 
pulley. Make sure the pulley is bottomed on the 
damper pilot. 


Position the fan shroud over the water pump 
pulley. Install the fan and clutch. Install the fan 
shroud attaching screws. 


Route the drive belt according to the belt routing 
decal. 


Camshaft 
Removal 


1. OnE-150-250-350 vehicles only, remove the 
grille. 


2. Drain the cooling system. Disconnect the radiator 
upper and lower hoses. Disconnect the 
transmission oil cooler lines, if so equipped. 
Remove the radiator. Refer to Section 03-03. 


Remove the air conditioner and power steering 
bracket and accessories. 


Remove the cylinder front cover and the timing 
chain following the procedure under Cylinder 
Front Cover and Timing Chain Removal in this 
section. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-38 


Remove the intake manifold and throttle body 
(9E926) as an assembly. Refer to Section 
03-04A. 


Remove the tappets following the procedure 
given under Disassembly and Assembly in this 
section. 


Remove the camshaft thrust plate. Carefully 
remove the camshaft by pulling toward the front 
of the engine. Use caution to avoid damaging 
the camshaft bearings. 


CAMSHAFT REAR 
BEARING BORE 
PLUG-6266 


BEARINGS 


THRUST 
PLATE 
6269 


CAMSHAFT 
6250 


TIMING CHAIN-6268 
AND CAMSHAFT 
SPROCKET-6256 


5.8L FUEL PUMP 
OUTER ECCENTRIC 
6287 


INNER 
ECCENTRIC 
6A295 


CAMSHAFT 
SPROCKET 
BOLT WASHER 


FLATWASHER 
A10380-D 


installation 
ds 


Oil the camshaft journals and apply Multi-Purpose 
Grease DOAZ-19584-AA (ESR-M1C 159-A) or 
equivalent to the lobes. Carefully slide the 
camshaft through the bearings. Lubricate the 
camshaft thrust plate with recommended quality 
engine oil and install the camshaft thrust plate 
with the groove toward the cylinder block. 


Lubricate the tappets and tappet bores with 
heavy engine oil. Install the valve tappets in the 
bores from which they were removed. 


Lubricate the ends of the push rods with 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent and install the 
push rods in their original positions. Apply 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to the valve stem 
tips. Lubricate the rocker arms and fulcrums with 
Multi-Purpose Grease DOAZ- 19584-AA 

(ESR-M 1C 159-A) or equivalent and position the 
rocker arms over the push rods. Tighten bolts to 
24-34 N-m (18-25 ft-lb). 


install the intake manifold and related parts. Refer 
to Section 03-04A. 
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REMOVAL AND INSTALLATION (Continued) 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


Replace the crankshaft front oil seal. Install the 3. Remove the flywheel attaching bolts and remove 

timing chain, cylinder front cover and related the flywheel. 

parts as described in this section. 

Perform a valve clearance check as outlined. BOLT 

<= 

Install the valve rocker arm covers as described eh ee DOWEL eee 

in this section. ENGINE (2 PLACES) (6 PLACES) 
pace NOTE: APPLY 

Clean and install the crankcase ventilation PIPE SEALANT 

system. WITH TEFLON 

D8AZ-19554-A 


Install the radiator and connect the hoses. Refer 
to Section 03-03. Connect the oil transmission 
cooler lines, if So equipped. 


. Install air conditioner and power steering bracket 
and accessories. Refer to Section 12-03 for air 
conditioner service and Section 11-00 for power 
steering service. 


. Fill and bleed the cooling system. Refer to 


Section 03-03. Fill the crankcase with the proper 
grade and quality of engine oil. 


. Start the engine, then check and adjust the 


ignition timing (refer to the engine decal for 


. Install the air cleaner and intake duct assembly, 


including the crankcase ventilation hose. 


. On E-150-250-350 vehicles, install the grille. 


Flywheel 
Removal 


1. 


On a vehicle with a manual transmission, remove 
the transmission and flywheel housing, clutch 
pressure plate and disc. Refer to Group 08. 


On a vehicle with an automatic transmission, 
remove the transmission and converter housing. 
Refer to Group 07. 


To check flywheel face runout or to replace a 
flywheel ring gear for a manual transmission, 
refer to Section 03-00. 


1. 


(ESG-M4G194-A) TO 
FASTENERS PRIOR 
TO ASSEMBLY 


correct settings). Connect the distributor and REAR 
intake manifold vacuum hoses. COVER FLYWHEEL 
ASSEMBLY ASSEMBLY 
. Operate the engine at fast idle and check all hose 6A372 6375 
connections and gaskets for leaks. Operate the 
engine until engine temperatures have stabilized, AUTOMATIC 
then adjust the engine idle speed and idle fuel ig eo De ATGRON 
mixture (refer to specifications on engine decal). A13399-C 
Re-tighten intake manifold bolts and nuts to 32-34 
Nem (23-25 ft-lb). Installation 


Coat the threads of the flywheel attaching bolts 
with oil-resistant Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A-Type Il) or 
equivalent. Position the flywheel on the 
crankshaft flange. Install and tighten the bolts in 
sequence across from each other to 102-115 
N-m (75-85 ft-lb). 


On a vehicle with a manual transmission, check 
the flywheel runout. Refer to Section 03-00. 
Install the clutch pressure plate, disc and the 
transmission and flywheel housing. Refer to 
Group 08. 


On a vehicle with an automatic transmission, 
check the flywheel runout. Refer to Section 
03-00. Install the transmission and converter 
housing. Refer to Group 07. 


03-01B-39 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Pilot Bearing Installation 

A needle roller bearing and adapter assembly is used 1. Using suitable pilot bearing replacer tool install 
as a clutch pilot bearing on F- 150-250-350 and the pilot bearing with the seal facing the 

Bronco vehicles equipped with manual transmissions. transmission so that the adapter is not cocked. 
It is inserted directly into the engine crankshaft. The _ Install the clutch pressure plate, disc, and 
bearing and adapter assembly is used with the bearing transmission and flywheel housing. Refer to 

and adapter comprising an assembly that cannot be Group 08. 

serviced separately. The clutch pilot bearing can only h 

be installed with the seal end of the bearing facing the NOTE: Care must be taken not to damage the 
transmission. The bearing and seal are pre-greased bearing during transmission installation while the 
and do not require additional lubrication. A new transmission input shaft is being inserted into the 
bearing must be installed whenever a bearing is bearing. 

removed. 


CLUTCH PILOT BEARING 
ASSEMBLY 7120 


NEEDLE ROLLER 
BEARING 


RECESS FOR 
REMOVAL 
TOOL 


IRON COLLAR 
NOTE: IRON COLLAR AND NEEDLE 
ROLLER BEARING ARE ONE 
ASSEMBLY AND CANNOT BE 
REPLACED INDIVIDUALLY. C2961-1B 


PILOT BEARING 
Removal REPLACER TOOL 
eles : T74P-7137-A 
1. Remove the transmission and flywheel housing, 


clutch pressure plate, and disc. Refer to Group 
O8. A10361-1A 


2. Using Impact Slide Hammer T59L-100-B and 
Puller Attachment T58L- 10 1-B remove the pilot 
bearing. 


Camshaft Rear Bearing Bore Plug 
PULLER Removal 


TS8L-101-B 1. Ona vehicle with a manual transmission, remove 
<—S the transmission and flywheel housing, clutch 
y pressure plate and disc. Refer to Group 08. 


On a vehicle with an automatic transmission, 
remove the transmission and converter housing. 
Refer to Group 07. 


2. Remove the flywheel attaching bolts and remove 
the flywheel. Remove the engine rear cover plate. 


3. Replace the rear bearing bore plug. Refer to 
Section 03-00. 


Installation 
1. Coat the flywheel attaching bolts with 


oil-resistant Threadlock and Sealer 
vo, EOAZ-19554-AA (ESE-M4G204-A-Type Il) or 


equivalent. Position the engine rear cover plate 
IMPACT SLIDE on the cylinder block dowels. Position the 
HAMMER flywheel on the crankshaft flange. Install and 
ree A10360-C tighten the attaching bolts in sequence, across 
from each other to 102-115 N-m (75-85 ft-lb). 
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Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 
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REMOVAL AND INSTALLATION (Continued) 


On a vehicle with a manual transmission, install 
the clutch pressure plate, disc and the 
transmission and flywheel housing. Refer to 
Group 08. 


On a vehicle with an automatic transmission, 
install the transmission and converter housing. 
Refer to Group 07. 


Crankshaft Rear Oil Seal 
Removal 


1. Remove transmission. If vehicle is equipped with 
a manual transmission, remove clutch assembly. 
Refer to either Group 07 or 08. 


2. Remove flywheel from engine. 


3. Using a sharp awl, punch one hole in the seal 
- metal surface between the seal lip and the engine 
block. 


CAUTION: Use caution to avoid scratching or 
damaging the oil sealing surfaces during 
seal removal. 


4. Screw the threaded portion of Jet Plug Remover 
T77L-9533-B into the hole and remove seal. 


installation 


1. Lubricate the seal and seal mating surfaces with 
clean engine oil. 

2. Position the new seal on Rear Oil Seal Installer 
T82L-6701-A with the spring side toward engine. 

3. Position tool with seal over the pilot diameter of 
the crankshaft and install two bolts. 


NOTE: Bolts are supplied with installer tool. 
Engine flywheel bolts may be substituted. 


4. Alternately tighten bolts until seal is properly 
seated to within 0.127mm (.005 inch) of the rear 
face of the block. 


5. Install flywheel, clutch assembly (if equipped) and 
transmission assembly. Refer to appropriate 
sections in Groups 07 and 08. 


6. Check engine oil level and correct as required. 
Start engine and check for leaks. 


A 
LUBRICATE SEAL AND SEAL FRONT OF ENGINE 
MATING SURFACE WITH OIL, 


ESE-M2C39-F 
CYLINDER BLOCK 


SEAL INSTALLER 
T82L-6701-A 


SEAL (IN ~ 


WITH SPRING SIDE 
TOWARD ENGINE) 


NOTE: REAR FACE OF SEAL MUST BE WITHIN 
0.127mm (0.005-INCH) OF THE REAR FACE OF THE BLOCK 


A6609-E 


Main Bearing 


The main bearing inserts are selective fit. Refer to the 
procedures under Fitting Main and Connecting Rod 
Bearings in Section 03-00. 


Removal 


1. 


Drain the crankcase. Remove the oil level 


dipstick. Remove the oil pan and related parts 
following the procedure under Oil Pan Removal. 


Remove the oil pump inlet tube assembly and the 
oil pump. 


Replace one bearing at a time, leaving the other 
bearings securely fastened. Remove the main 
bearing cap to which new bearings are to be 
installed. 


Insert Upper Main Bearing Insert Remover and 
Replacer TOOL-633 1-E in the oil hole in the 
crankshaft. 


Rotate the crankshaft in the direction of engine 
rotation to force the bearing out of the block. 


Clean each crankshaft journal. Inspect the 
journals and thrust faces (thrust bearing) for 
nicks, burrs or bearing pickup that would cause 
premature bearing wear. 
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REMOVAL AND INSTALLATION (Continued) 


7. If the rear main bearing is being replaced, remove 
and discard the rear oil seal as described in this 
section. 


4) | 
! 


MAIN BEARING CRANKSHAFT 
INSERT TOOL-6331-E JOURNAL 


BEARING 


A10363-1A 


Installation 


1. Toinstall an upper main bearing, place the plain 
end of the bearing over the shaft on the locking 
tang side of the block and partially install the 
bearing so that Upper Main Bearing Insert 
Remover and Replacer TOOL-6331-E can be 
inserted in the oil hole in the crankshaft. With 
Upper Main Bearing Insert Remover and Replacer 
TOOL-6331-E in the hole in the crankshaft, rotate 
the crankshaft in the opposite direction of engine 
rotation until the bearing seats itself. Remove the 
tool. 


2. Install the bearing cap. 


Thrust Bearing Cap, Installation 


Select-fit the bearing for proper clearance 
following the procedures under Fitting Main and 
Connecting Rod Bearings in Section 03-00. 


If the bearing is being replaced on journal number 
1, 2 or 4, apply a coat of engine oil of the quality 
recommended in the Owner Guide to the journal 
and bearings and install the bearing cap. Tighten 
the cap bolts. On 5.0L engines, tighten cap bolts 
to 82-94 N-m (60-70 ft-lb); on 5.8L engines, 
tighten to 129-142 N-m (95-105 ft-lb). 


Refer to Section 03-00 for instructions in applying 
RTV sealer to the rear main bearing cap. 
Lubricate the journal with engine oil of the quality 
recommended in the Owner Guide and install the 
rear main bearing cap. Tighten the cap bolts on 
5.0L engines to 81-95 N-m (60-70 ft-lb); on 5.8L 
engines to 129-142 N-m (95-105 ft-lb). 


If the thrust bearing cap (No. 3 main bearing) has 
been removed, install it as follows: 


Lubricate the journal with engine oil of the quality 
recommended in the Owner Guide and install the 
thrust bearing cap with the bolts finger-tight. Pry 
the crankshaft forward against the thrust surface 
of the upper half of the bearing. Hold the 
crankshaft cap to the rear. This will align the 
thrust surfaces of both halves of the bearing. 
Retain the forward pressure on the crankshaft. 
Tighten the cap bolts on 5.0L engines to 81-95 
N-m (60-70 ft-lb); on 5.8L engines to 129-142 
N-m (95-105 ft-lb). 


Install a new rear main seal as described in this 
section. 


Force crankshaft toward the rear of the engine. 


Check crankshaft and play. Refer to Section 
03-00. 


03-01B-42 


Oo 
a~A_” mee 
mo 
eo 
am THRUST | 
we BEARING 
= HOLD 
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CRANKSHAFT BACKWARD FORWARD 


THRUST FORWARD 
BEARING THRUST 


BEARING 


PRY CRANKSHAFT FORWARD PRY CAP BACKWARD 
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REMOVAL AND INSTALLATION (Continued) 


10. Clean the oil pump inlet tube screen. Prime the oil 
pump by filling the inlet opening with oil and 
rotating the pump shaft until oil emerges from the 
outlet opening. Install the oil pump and inlet tube 
assembly. 


. Position the oil pan gaskets on the oil pan. Install 
the oil pan and related parts following the 
procedure under Oil Pan Installation. Install the oil 
level dipstick. 


. Fill the crankcase. Start the engine and check for 
oil pressure. Operate the engine at fast idle and 
check for oil leaks. 


Connecting Rod Bearings 


The connecting rod bearings are selective fit. Refer to 
Fitting Main and Connecting Rod Bearings in Section 
03-00. 


Removal 


1. Drain the crankcase. Remove the oil level 
dipstick. Remove the oil pan and related parts, 
following the procedure under Oil Pan Removal. 


Remove the oil pump inlet tube assembly and the 
oil pump. 


Turn the crankshaft until the connecting rod to 
which new bearings are to be fitted is down. 


Remove the connecting rod cap. Remove the 
bearing inserts from the rod and cap. 


Installation 


1. Besure the bearing inserts and the bearing bore 
in the connecting rod and cap are clean. Foreign 
material under the inserts will distort the bearing 
and cause a failure. 


Clean the crankshaft journal. 


Install the bearing inserts in the connecting rod 
and cap with the tangs fitting in the slots 
provided. 


Pull the connecting rod assembly down firmly on 
the crankshaft journal. 


Select fit the bearing. Refer to Fitting Main and 
Connecting Rod Bearings in Section 03-00. 


Clean and apply a coat of engine oil of the quality 
recommended in the Owner Guide to the journal 
and bearings. Install the connecting rod cap. 
Tighten the nuts on 5.0L engines to 26-32 N-m 
(19-24 ft-lb); on 5.8L engines to 55-61 N-m 
(40-45 ft-lb). 


Repeat the procedure for the remaining 
connecting rods that require new bearings. 


Clean the oil pump inlet tube screen. Prime the oil 
pump by filling the inlet opening with oil and 
rotating the pump shaft until oil emerges from the 
outlet opening. Install the oil pump and inlet tube 
assembly. 


Position the oil pan gaskets on the cylinder block. 
Position the oil pan front seal on the cylinder 
block front cover and interlock the seal with the 
gaskets. Position the oil pan rear seal on the rear 
main bearing cap and interlock the seal with the 
gaskets. Install the oil pan and related parts 
following the procedure under Oil Pan Installation. 
Install the oil level dipstick. 


. Fill the crankcase with engine oil of the quality 


and quantity recommended in the Owner Guide. 
Start the engine and check for oil pressure. 
Operate the engine at fast idle and check for oil 
leaks. 


Pistons and Connecting Rods 
Removal 


1. 


1g 


8. 


Drain the cooling system. Refer to Section 03-03. 
Drain the crankcase. Remove the intake 
manifold, cylinder heads, oil pan and oil pump as 
outlined. 


Remove any ridges and/or deposits from the 
upper end of the cylinder bores as follows. 


Turn the crankshaft until the piston to be removed 
is at the bottom of its travel, then place a cloth on 
the piston head to collect the cuttings. Remove 
the cylinder ridge with a ridge cutter. Follow the 
instructions furnished by the tool manufacturers. 
Never cut into the ring travel area in excess of 


0.794 mm (1/32 inch) when removing ridges. 


Make sure all connecting rod caps are marked so 
that they can be installed in their original 
positions. 


Turn the crankshaft until the connecting rod being 
removed is down. 


Remove the connecting rod nuts and cap. 


Push the connecting rod and piston assembly out 
the top of the cylinder with the handle end of a 
hammer. Avoid damage to the crankshaft journal 
or the cylinder wall when removing the piston and 
rod. 


Remove the bearing inserts from the connecting 
rod and caps. 


Install the cap on the connecting rod from which it 
was removed. 


Installation 


1. 


If new piston rings are to be installed, remove the 
cylinder wall glaze. Refer to Section 03-00. The 
small depression on the ring designates the top. 


Install rings using a piston ring installation tool of 
the proper size. 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Oil the piston rings, pistons and cylinder walls 


TO FRONT OF ENGINE PISTON RIN 
with recommended quality engine oil. Be sure to = Oe pecne 
install the pistons in the same cylinders from D81L-6002-C 


which they were fitted. The connecting rod and 
bearing caps are numbered from 1 to 4 in the 
right bank and from 5 to 8 in the left bank, 
beginning at the front of the engine. The numbers 
on the connecting rod and bearing cap must be on 
the same side when installed in the cylinder bore. 
If a connecting rod is ever transferred from one 
block or cylinder to another, new bearings should 


be fitted and the connecting rod should be 
numbered to correspond with the new cylinder 
number. 


When installing the piston and connecting 
rod assembly, the largest chamfer at the 
bearing end of the rod should be positioned 
toward the crank pin thrust face of the 
crankshaft. 


Make sure the ring gaps (oil ring spacer-A, oil 
ring-B, compression ring-C) are properly spaced 
around the circumference of the piston. 


OIL RING SPACER 


OIL RING A) OIL RING 


SEGMENT SEGMENT 
ce 


150° 
Sl 


PIN BORE 


E) PISTON 3 


COMPRESSION RING | COMPRESSION RING 


FRONT A2811-1B 


Install Piston Ring Compressor D8 1L-6002-C or 
equivalent on the piston and push the piston in 
with a hammer handle until it is slightly below the 
top of the cylinder. Be sure to guide the 
connecting rods to avoid damaging the 
crankshaft journals. Install the piston with the 
indentation notch in the piston head toward the 
front of the engine. 


NOTCH TO FRONT @ ’ 
OF ENGINE 


6. Check the clearance of each bearing. Refer to 
Fitting Main and Connecting Rod Bearings in 
Section 03-00. 


7. After the bearings have been fitted, apply a light 
coat of recommended engine oil to the journals 
and bearings. 


8. Turn the crankshaft throw to the bottom of its 
stroke. Push the piston all the way down until the 
connecting rod bearing seats on the crankshaft 
journal. 


9. Install the connecting rod cap. Tighten the nuts on 
5.0L engines to 26-33 N-m (19-24 ft-lb); on 5.8L 
engines to 54-61 N-m (40-45 ft-lb). 


10. After the piston and connecting rod assemblies 
have been installed, check the side clearance 
between the connecting rods on each shaft 


\ \ 
AR \\WACoy 
BS 7A 
exe — f 


e|~ \\ 


\ 


A10382-1A 


F 


\ 


= — 
ed 
_—— 


11. Disassemble, clean, and assemble the oil pump. 
Clean the oil pump inlet tube screen and the oil 
pan and block gasket surfaces. 
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REMOVAL AND INSTALLATION (Continued) 


12. Prime the oil pump by filling the inlet port with 


engine oil of the quality recommended in the 
Owner Guide and rotating the pump shaft to 
distribute the oil within the housing. Install the oil 
pump and the oil pan following the procedures 
under Oil Pan Installation. 


. Install the cylinder heads following the steps 


under Cylinder Head Installation. 


. Install accessory drive brackets with alternator, 


Secondary Air Injection pump, air conditioning 
compressor, and power steering pump and 
connect hoses and electrical connections. Refer 
to Section 03-05. 


. Install the intake manifold following the steps 


under Intake Manifold Installation. 


. Fill and bleed the cooling system. Refer to 


Section 03-03. Fill the crankcase with the proper 
quality and quantity of engine oil as recommended 
in the Owner Guide. 


. Start the engine, then check and adjust the 


ignition timing. Connect the distributor vacuum 
hoses to the distributor. 


. Operate the engine at fast idle and check for oil 


Hand-tighten the filter until the gasket makes 
contact and then advance it one-half turn. 


Check the oil level and fill the crankcase with 
engine oil of the quality recommended in the 
Owner Guide as necessary. 


Operate the engine at fast idle and check for oil 
leaks. If oil leaks are evident, perform the 
necessary repairs to correct the leakage. 
Remove the drip pan. 


FILTER 


and coolant leaks. Operate the engine until engine AbsercR 
temperatures have stabilized, then adjust the FITTING 


engine idle speed and idle fuel mixture to 6890 


specifications on engine decal. 


. Install the air cleaner and intake duct assembly, 


including the crankcase ventilation hose. 


Oil Filter 
Removal 


1. 
2. 


Position a drip pan under the oil filter. 


Unscrew the filter from the adapter fitting using an 
Oil Filter Wrench D79L-6731-A or B or equivalent 
and clean the adapter fitting. 


On E- 150-250-350 vehicles equipped with power 
steering, make sure the wheels are fully to the 
right before removing the filter. Then, unscrew the 
filter from the adapter fitting, turn it horizontal and 
let the excess oil drain off. Slide the oil filter 
toward the rear of the vehicle and remove. Some 
effort may be required to slide the oil filter 
between the engine crossmember and power 
steering hoses. 


Installation 


CAUTION: Make sure gasket from removed oil 
filter has not stuck to the adapter. Wipe adapter 
clean prior to installing new filter. 


1. 


Coat the gasket on a new filter with 
recommended quality engine oil. Place the new 
filter in position on the adapter fitting. 


On E- 150-250-350 vehicles equipped with power 
steering, make sure that the wheels are turned 
fully to the right, then slide the oil filter forward 
between the crossmember and power steering 
hoses to position it on the adapter fitting. 


A10386-1A 


Oil Filter Cooler and Adapter 
5.8L Lightning Truck Engine 
Drain coolant. Refer to Section 03-03. 


Raise vehicle and position a drain pan under the 
engine. Drain crankcase. 


Loosen hose clamps and remove hoses from 
cooler assembly. 


Remove oil filter using suitable wrench. 


Remove adapter from engine and separate cooler 
from adapter. 


For installation, follow removal steps in reverse 
order. Install a new oil filter. Fill crankcase with 
proper quantity and grade of oil. Fill cooling 
system. Refer to Section 03-03. Start engine and 
check for leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Jp 


ea (A 
an ) 
Wee ‘ 7 
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Wy ae ley last 
A19034-A 
Part 
Description Number Description 
Oil Filter Adapter 3 Oil Filter 


Oil Cooler Insert Mounting 


Oil Cooler Assembly 
Bolt 


Oil Filter Adapter Mounting 
Bolt 


Adapter 


(Continued) 


Engine Assembly F- 150-250-350 and Bronco 


The engine removal and installation procedures are for Removal 
the engine only, without the transmission attached. 1. Drain the cooling system and the crankcase. 
Refer to Section 03-03. Remove hood. Refer to 


Section 01-02. 
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REMOVAL AND INSTALLATION (Continued) 


2. Disconnect the battery and ground cables from 
the cylinder block. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the powertrain control module (PCM)(12A650) 
relearns its adaptive strategy. The vehicle may 
need to be driven 10 miles or more to relearn the 
strategy. 


3. On5.8L MFI engine, remove the air intake duct 
assembly, including the crankcase ventilation 
hose and carbon canister hose. On 5.0L MFI 
engine, remove the air intake hoses, PCV tube, 
and carbon canister hose. 


4. Disconnect the radiator lower and upper hose at 
the radiator. If equipped with an automatic 
transmission, disconnect the transmission oil 
cooler lines. 


5. Disconnect and cap-off the power steering 
hoses. 


6. Disconnect the Thermactor air pump hoses. 


7. If so equipped, discharge the air conditioning 
system and remove the air conditioning 
condenser. Refer to Section 12-03A. Disconnect 
air conditioning lines at the compressor. 
Disconnect the air conditioning compressor 
clutch wire. 


8. Remove the fan shroud and position it over the 
fan. Remove the radiator. Refer to Section 03-03. 
Relieve the belt tension and remove the belt. 


9. Disconnect the alternator wires. 


10. Remove the brackets for the air pump, alternator, 
power steering and compressor. Disconnect the 
power steering pump lines. 


11. Disconnect the oil pressure sending unit wire from 
the sending unit. Disconnect evaporative 
emission hoses at the evaporative canister. 


12. Perform Fuel System Pre-Service Procedures, 
Section 03-04A or 03-04D. Using Quick 
Disconnect Tools D87L-9280-A and -B or 
equivalent, disconnect fuel line and fuel return 
line. 


13. Disconnect accelerator cable, transmission valve 
cable and, if equipped, speed control cable and 
remove cable bracket from throttle body. 
Position bracket with attached cables out of the 
way. Disconnect power brake booster vacuum 
hose, if so equipped. 


14. Disconnect the heater hoses from the water 
pump and tee. Disconnect the engine coolant 
temperature sensor (12A648) wire from the 
sending unit. 


15. Remove the flywheel housing-to-engine upper 
bolts. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-47 


16. Disconnect the engine wire loom and position out 
of the way. Disconnect the ground strap from the 
cylinder block. 


17. Raise the front of the vehicle. Disconnect the 
starter cable from the starter. Remove the 
starter. Refer to Section 03-06A. 


18. Disconnect the muffler inlet pipes and exhaust 
heat control valve, if so equipped, from the 
exhaust manifolds. Disconnect the engine 
support insulators from the brackets on the frame 
underbody. 


NUT-N800937-S2 BRACKET BOLT-387811-S2 


-77 Nem 6028 
81-108 N-m 
(43-57 FT-LB) INSULATOR (60-80 FT-LB) 


BOLT 6038 


N800114-S2 


N802114-S2 
NUT AND WASHER NUT 
ASSEMBLY-388049-S2 58-77 N-m 
96-127 N-m (43-57 FT-LB) 
(71-94 FT-LB) 


VIEW SHOWING INSTALLATION OF 
FRONT ENGINE MOUNTS FOR 5.0L AND 5.8L 
ENGINES F-150 — F-350 AND BRONCO A4992-1E 


19. On vehicles with automatic transmission, remove 
the converter inspection plate. Remove the 
torque converter-to-flywheel attaching bolts. 


20. Remove the remaining flywheel housing-to-engine 
bolts. 


21. Lower the vehicle, and support the transmission. 
Install Engine Lifting Bracket Tool T7O0P-6000 on 
the intake manifold lifting eyes (5.8L). Then, 
attach the engine lifting sling (attach to 
engine-mounted lifting eyes for 5.0L). 


22. Raise the engine slightly and carefully pull it from 
the transmission. Carefully lift the engine out of 
the engine compartment so that the rear cover 
plate is not bent or other components damaged. 
Install the engine on a workstand. 


Installation 


1. Attach the engine lifting brackets and sling. 
Remove the engine from the workstand. 


1993 Econoline /F-150, F-250, F-350/ Bronco /F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-01B-48 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-48 


REMOVAL AND INSTALLATION (Continued) 


2. 


15. 


16. 


17. 


18. 


Lower the engine carefully into the engine 
compartment. Make sure the dowels in the block 
are through the rear cover plate, then engage the 
holes in the flywheel housing. 


On a vehicle with manual transmission, start the 
transmission main driveshaft into the clutch disc. 
It may be necessary to adjust the position of the 
transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the 
crankshaft slowly (transmission in gear) until 
the shaft splines mesh with the clutch disc 
splines. 


Install the flywheel housing upper bolts. 


Install the engine support insulator-to-bracket 
washers and attaching nuts. Disconnect the 
engine lifting sling and remove the lifting eyes 
(5.8L). 5.0L lifting eyes remain with engine. 


Raise the front of the vehicle. Connect both 
exhaust manifolds and exhaust heat control 
valve, if So equipped, to the muffler inlet pipes. 
Tighten the nuts to 33-49 N-m (24-36 ft-lb). Refer 
to Section 09-00. 


Position and install the starter and the starter 
cable. Refer to Section 03-06A. 


Install the remaining flywheel housing-to-engine 
bolts. 


On a vehicle with automatic transmission, install 
the converter-to-flywheel attaching bolts. Install 
the converter inspection plate. 


Remove the support from the transmission and 
lower the vehicle. 


. Install the air conditioner and power steering 
bracket and components. Refer to Section 03-05. 


. Install the alternator /air pump bracket. Refer to 


Section 03-05. 


. Connect the air conditioning compressor 


magnetic clutch lead wire if so equipped. Refer to 
Section 12-03A. 


Connect the engine wire loom. 


. Connect the engine coolant temperature sensor 


wire. 


Install bracket with attached cables to throttle 
body. Connect accelerator, transmission valve, 
and automatic speed control cables. 


Connect fuel supply and return lines. Connect 
evaporative emission hoses. Connect oil 
pressure sending unit wire. 


Install the pulley, clutch and fan. Position the fan 
shroud over the fan. 


Position the alternator and install the alternator 
bolts. Connect the battery ground cable. Install 
alternator, Secondary Air Injection pump, and, if 
equipped, power steering pump. Install poly-v belt 
according to instructions on decal. Refer to 
Section 03-05. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


Connect two air conditioning lines to the air 
conditioning compressor if so equipped. Refer to 
Section 12-03A. 


Install the radiator. Connect the radiator upper 
and lower hoses. Connect the transmission oil 
cooler lines, if so equipped. Install the fan shroud. 
Refer to Section 03-03. 


Install the air conditioning condenser to the 
radiator if so equipped. Refer to Section 12-03A. 


Connect the heater hoses at the water pump and 
intake manifold. Fill and bleed the cooling system. 
Refer to Section 03-03. Fill the crankcase with 
the proper grade and quantity of oil. Connect the 
power brake booster vacuum hose, if so 
equipped. 


Operate the engine at fast idle and check all 
gaskets and hose connections for leaks. Purge 
the power steering system of any air as outlined 
in Section 11-00. 


Install the air cleaner and intake duct assembly 
including the crankcase ventilation hose and 
carbon canister hose. 


Evacuate and charge the A/C system, if so 
equipped. Refer to Section 12-03. 


Install hood. Refer to Section 01-02. 


E-150-250-350 
Removal 


a P 


oY sy 


15. 


Open hood, remove inside engine cover, and 
disconnect battery ground cable. 


Drain coolant. 

Remove air cleaner assembly. 

Remove radiator air deflector and grille. 
Remove headlight and side marker light 
assemblies. 

Remove fan shroud and radiator, Section 03-03. 


lf equipped, drain air conditioning system. Refer 
to Section 12-03B. Disconnect condenser using 
Quick Disconnect Tool Set T84L-19623-B, and 
remove. 


Remove hood latch from upper radiator support 
and set aside without removing cable, and 
remove upper radiator support and stone 
deflector. 


Disconnect electrical connector for air bag and, 
using trim remover tool, remove wire retainer and 
position out of the way. 


. Disconnect heater hoses from pipes. 

. Remove oil filler tube. 

. Disconnect alternator and electrical junction box. 
. If equipped, disconnect air conditioner 


compressor hoses. 


. Remove upper intake manifold as detailed in 


Section 03-04A. 
Remove transmission dipstick tube. 
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REMOVAL AND INSTALLATION (Continued) 
16. Perform Fuel System Pre-Service Procedures as NUT-382400-S2 INSULATOR 
outlined in Section 03-04A or 03-04D. Using NC TIGHTEN TO ASSEMBLY 
Quick Disconnect Tool D87L-9280-A and -B or eee ei oe 
equivalents, disconnect fuel line and fuel return epnoan= ) 222: BolT aereiaee 
line. 


17. 
18. 


19. 


20. 


Disconnect Thermactor lines. 


Remove upper distributor cap, rotor, and ignition 
wires. 


Remove three top transmission or clutch 
housing-to-engine bolts. 


Raise vehicle and remove electrical bracket and 
hoses from power steering pump. 


6028 N . TIGHTEN TO 


INSULATOR 
ASSEMBLY 
6038 


"Is 
ad Nsiet 


atl ae a SUPPORT 
6061 


21. Remove starter motor as detailed in Section as 
03-06A. NUT-45354-S2 : 
ieee TOs > FRONT OF VEHICLE 
iINe-to- 95Nm of Lee BOLT 
22. Remove exhaust pipe-to-exhaust manifold nuts. (50-70 FT-LB) “4 -- es 


23. 


24. 


25. 
26. 


27. 
28. 


29. 


Remove flywheel cover and torque 
converter-to-flex plate nuts. 


Remove electrical brackets from oil pan, from 
behind Thermactor pump, and from engine. 


Remove front engine mount nuts. 


Lower vehicle, raise front of vehicle just enough 
to get underneath and support with suitable jack 
stands. Support transmission with suitable 
transmission jack. 


Remove remaining engine-to-transmission bolts. 


Connect floor crane to engine lifting eyes. Use 
wood blocks to keep chains from damaging valve 
covers. 


Lift out engine and install on work stand. 


Installation 


Ts 


Connect the floor crane to the engine. Raise the 
engine and position it into the vehicle aligning the 
transmission converter to the flex plate and the 
engine dowels to the transmission. Lower the 
engine to the chassis brackets, and align the 
through-bolt holes on the engine supports. 


A2781-1K 
ECONOLINE MODELS — TYPICAL 


4. Remove jack stands and transmission jack and 
raise vehicle on hoist. 


5. Install electrical brackets on oil pan, behind 
Thermactor pump, and on engine. 


6. Install torque converter-to-flex plate nuts and 
torque to 28-45 N-m (20-34 ft-lb). Install flywheel 
cover. 


7. Install starter motor as detailed in Section 
03-06A. 


8. Install electrical bracket and hoses to power 
steering pump. 


9. Lower vehicle. 


10. From inside vehicle, install upper distributor cap, 
rotor, and ignition wires. 


11. Connect Thermactor lines. 
12. Connect fuel line and fuel return line. 
13. Install transmission dipstick tube. 


14. From front of vehicle, connect alternator and 
electrical junction box. 


2. Install converter housing-to-cylinder block bolts. 
Alternately tighten bolts to 55-67 Nem (40-50 15. Connect air conditioning compressor hoses. 
ft-lb). Remove the lifting bracket from the intake 16. Install upper intake manifold as detailed in Section 
manifold. 
03-04A. 
3. Install front engine mount bolts. 


17. Install oil filler tube. 
18. Connect heater hoses to pipes. 


19. Connect electrical connector for air bag and 
install wire retainer. 


20. Install upper radiator support, stone deflector, 
and hood latch. 


21. If so equipped, install air conditioning condenser. 


22. Install fan shroud and radiator. Refer to Section 
03-03. 


23. Install headlight and side marker light assemblies. 
24. Install radiator air deflector and grille. 
25. Install air cleaner assembly. 


26. Fill and bleed cooling system. Refer to Section 
03-03. Fill engine oil if not already done. 
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REMOVAL AND INSTALLATION (Continued) 


27. 


28. 
29. 


30. 


31. 


Evacuate and charge air conditioning system if 
equipped. Refer to Section 12-03B. 


Connect battery ground cable. 


Fill and bleed power steering system if so 
equipped. 


Operate engine and check for leaks. Check and 
adjust timing. Refer to the Powertrain , 
Control/Emissions Diagnosis Manual °. 


Install engine cover as follows: 


a. Slide both front seats to the rearmost 
position. 


Position engine cover in place. 


Before securing cover latches, place your 
hand under the seal bulb to verify the guide 
brackets are not on top of the sheet metal. If 
the guide brackets are on top of the sheet 
metal sealing surface, tilt cover and push 
spear bracket in toward engine so it is off the 
sheet metal. Repeat for other side if 
required. 


Secure cover with four latches. 


NOTE: If there is misalignment, one or both of 
the following conditions occur: 


@ Latches are hard to fasten and secure. 


@ Seal bulb will not compress by guide 
brackets. 


Crankshaft 
Removal 


1. 


With the engine removed from the vehicle and 
placed in a workstand, disconnect the spark plug 
wires at the spark plugs and remove the wires 
and bracket assembly from the attaching stud on 
the valve rocker arm covers using Spark Plug 
Wire Remover T74P-6666-A. Disconnect the 
coil-to-distributor high-tension lead at the coil. 
Remove the distributor cap and spark plug wires 
as an assembly. Remove the spark plugs to allow 
easy rotation of the crankshaft. 


Remove the oil filter. Slide the water pump 
bypass hose clamp toward the water pump. 
Remove the alternator and mounting brackets. 


Remove the crankshaft pulley from the 
crankshaft vibration damper. Remove the 
capscrew and washer from the end of the 
crankshaft. Install the puller using Crankshaft 
Damper Remover T58P-6316-D on the 
crankshaft vibration damper and remove the 
damper. 


Remove the cylinder front cover and water pump 
as an assembly. 


Check the timing chain deflection. Refer to 
Section 03-00. Then, remove the timing chain and 
sprockets by following procedure under Cylinder 
Front Cover and Timing Chain Removal. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


Invert the engine on the workstand. Remove the 
clutch pressure plate and disc (manual shift 
transmission). Remove the flywheel and engine 
rear cover plate. Remove the oil pan and gasket. 
Remove the oil pump. 


Make sure all bearing caps (main and 
connecting rod) are marked so that they can 
be installed in their original locations. Turn the 
crankshaft until the connecting rod from which the 
cap is being removed is down, and remove the 
bearing cap. Push the connecting rod and piston 
assembly up into the cylinder. Repeat this 
procedure until all the connecting rod bearing 
caps are removed. 


Remove the main bearing caps. 


Carefully lift the crankshaft out of the block so 
that the thrust bearing surfaces are not damaged. 
Handle the crankshaft with care to avoid 
possible fracture or damage to the finished 
surfaces. 


. Remove rear journal oil seal from the crankshaft. 
. Remove the main bearing inserts from the block 


and bearing caps. 


. Remove the connecting rod bearing inserts from 


the connecting rods and caps. 


To refinish journals and dress minor 
imperfections, refer to Section 03-00. 


installation 


1. 


If the crankshaft main bearing journals have been 
refinished to a definite undersize, install the 
correct undersize bearings. 


CAUTION: Be sure the bearing inserts and 
bearing bores are clean. Foreign material 
under the inserts will distort the bearing and 
cause a failure. 


Place the upper main bearing inserts in position in 
bores with the tang fitting in the slot provided. 


Install the lower main bearing inserts in the 
bearing caps. 


Carefully lower the crankshaft into place. Be 
careful not to damage the bearing surfaces. 


Check the clearance of each main bearing. Refer 
to Fitting Main and Connecting Rod Bearings in 
Section 03-00. 


NOTE: Apply Silicone Rubber D6AZ- 19562-B 
(ESB-M4G92-A) in a 1.59mm (1/ 16-inch) bead 
in each corner of rear main bearing cap saddle, 
the full length of the saddle. 


Apply engine oil of the quality recommended in 
the Owner Guide to the journals and bearings. 


Install all the bearing caps, except the thrust 
bearing cap (No. 3 bearing). Be sure that the 
main bearing caps are installed in their 
original locations. Tighten the bearing cap bolts 
on 5.0L engines to 82-95 N-m (60-70 ft-lb); on 
5.8L MFI engines to 129-142 N-m (95-105 ft-lb). 


03-01B-50 


2 Canbe purchased as a separate item. 
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Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 03-01B-51 


REMOVAL AND INSTALLATION (Continued) 


8. 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


ie 


18. 


19. 


20. 


2s 


Install the thrust bearing cap with the bolts 
finger-tight. 


Pry the crankshaft forward against the thrust 
surface on the upper half of the bearing. 


Hold the crankshaft forward and pry the thrust 
bearing cap to the rear. This will align the thrust 
surfaces of both halves of the bearing. 


Retain the forward pressure on the crankshaft. 
Tighten the cap bolts on 5.0L engines to 82-95 
N-m (60-70 ft-lb); on 5.8L engines to 129-142 

N-m (95-105 ft-lb). 


Force the crankshaft toward the rear of the 
engine. 


Check the crankshaft end play. Refer to Section 
03-00. 


Install new bearing inserts in the connecting rods 
and caps. Check the clearance of each bearing. 
Refer to Fitting Main and Connecting Rod 
Bearings in Section 03-00. 


Apply a light coat of recommended quality engine 
oil to the journals and bearings after the 
connecting rod bearings have been fitted. 


Turn the crankshaft throw to the bottom of its 
stroke. Push the piston all the way down until the 
rod bearing seats on the crankshaft journal. 


Install the connecting rod cap. Tighten the nuts on 
5.0L engines to 26-33 N-m (19-24 ft-lb); on 5.8L 
to 54-61 N-m (40-45 ft-lb). 


Check the side clearance between the 
connecting rods on each connecting rod 
crankshaft journal after the piston and connecting 
rod assemblies have been installed. Refer to 
Specifications at the end of this section. 


Install a new rear oil seal as described in this 
section. 


Install the timing chain, the sprockets, cylinder 
front cover and crankshaft pulley and adapter as 
outlined. 


Coat the threads of the flywheel attaching bolts 
with oil-resistant Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A-Type ll) or 
equivalent. Position the flywheel on the 
crankshaft flange. Install and tighten the bolts to 
102-115 N-m (75-85 ft-lb). 


On a flywheel for manual shift transmission, use 
Clutch Housing Alignment Tool T75L-6392-A to 
locate the clutch disc. Install the pressure plate. 
Tighten the attaching bolts to 102-115 N-m 
(75-85 ft-lb). 


. Clean the oil pan, oil pump and oil pump screen. 
Prime the oil pump by filling the inlet port with 
engine oil and rotating the pump shaft to distribute 
oil within the housing. Install the oil pump and oil 
pan as described in this section. 


. Install the oil filter. 


. Install the spark plugs, distributor cap and spark 
plug wires. Connect the spark plug wires and 
high-tension lead. 


. Install the engine in the vehicle as described in 
this section. 


Camshaft Bearings. : 


Camshaft bearings are available prefinished to size for 
standard and 0.38mm (0.015 inch) undersize journal 
diameters. The bearings are not interchangeable from 
one bore to another. 


Removal 


1. Remove the camshaft, flywheel and crankshaft 
as outlined. Push the pistons to the top of the 
cylinders. 


Select the proper size expanding collet and 
backup nut and assemble on the expanding 
mandrel Camshaft Bearing Set T65L-6250-A. 


With the expanding collet collapsed, install the 
collet assembly in the camshaft bearing, and 
tighten the backup nut on the expanding mandrel 


until the collet fits the camshaft bearing. 


Assemble the puller screw and extension (if 
necessary) and install on the expanding mandrel. 
Wrap a cloth around the threads of the puller 
screw to protect the front bearing or journal. 
Tighten the pulling nut against the thrust bearing 
and pulling plate to remove the camshaft bearing. 
Be sure to hold a wrench on the end of the puller 
screw to prevent it from turning. 


Repeat the procedure for each bearing. To 
remove the front bearing, install the puller screw 
from the rear of the cylinder block. 
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REMOVAL AND INSTALLATION (Continued) 


Camshaft Bearings, Removal/Installation 


ne 


f/ 
ae 
a) fol 


=e a 
wiiltil Sun) LES Hii 
a 


(8) 


(Continued) 


installation 


Pulling Screw 
Pulling Plate 
Expanding Mandrel 
Expanding Collet 
Backup Nut 


Bearing, Camshaft (Part 
Number Given is For 
Reference Only) 


1. Position the new bearing at the bearing bores 
with the oil holes aligned and press them in place 
with the Camshaft Bearing Set T65L-6250-A. Be 
sure to center the pulling plate and puller screw to 
avoid damage to the bearing. Failure to use the 
correct expanding collet can cause severe 
bearing damage. Make sure the front bearing is 
installed 0. 127-0.508mm (0.005-0.020 inches) 
below the front face of the cylinder block. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-52 


A9045-D 


Puller Screw Extension 


Front Spacer 


NOTE: Allitems except #6 
(Bearing) are included in 
Camshaft Bearing Set 


T65L-6250-A 


INSTALL FRONT BEARING TO SPECIFIED 


DIMENSION BELOW FRONT FACE OF BLOCK 


2. 
3. 


Install a new rear bearing bore plug. 


TAS045A 


A10385-1A 


Install the camshaft, crankshaft, flywheel and 
related parts as outlined. Do not check 
connecting rod and main bearing clearances as a 
part of Camshaft Bearing Replacement. Install the 


engine in the vehicle. 
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DISASSEMBLY AND ASSEMBLY 


NOTE: Lightly oil attaching bolt and stud threads 
before installation, except those specifying special 
sealant. 


Refer to Section 03-00 for the cleaning and inspection 
procedures. 


Engine 
Disassembly 


NOTE: Before starting disassembly, remove all wiring 
harnesses, emission control system, fuel system, 
ignition system, flywheel, rear cover plate and front 
end accessory drive components. 


For more detailed information on a particular system, 
refer to the specific section in the appropriate repair 


group. 
With the engine mounted on a workstand: 


1. Remove the left and right rocker arm covers and 
discard the gaskets. 


2. Remove the upper and lower intake manifold 
assemblies. 


3. Remove the oil dipstick and tube assembly and 
remove the oil filter. 


4. Remove the valve rocker arms, fulcrums, push 
rods, guides and tappets and remove the cylinder 


heads as outlined. 
ATTACHING BOLT 
FULCRUM oF 


ROCKER ARM 


FULCRUM GUIDE 


THREADED PEDESTAL o>) 


ee A4870-1A 


NOTE: All valve train components should be 
identified to make sure they are installed in their 
original positions during assembly. 


5. Remove the crankshaft pulley and damper as 
outlined. 


6. Remove the water pump and front cover as an 
assembly. Discard the gasket and seal. 


7. Remove the oil pan and discard the gasket. 


8. Remove the oil pump, screen and cover assembly 
and intermediate driveshaft. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


10. 


11. 


03-01B-53 


FRONT OF ENGINE S 


Nut 3/8-16 30-43 Nem 
(22-32 Ft-Lb) 

Screw and Washer 5/ 16-18 
x 1.13 16-24 Nem 

(12-18 Ft-Lb) 

Gasket 

Oil Pump 

Intermediate Driveshaft 


Oil Pump Screen and Cover 
Assembly (Typical) 


Third Main (Reference) 
TA13397A 


391378 


6625 
6600 
6A6 18 
6622 


Remove the rear crankshaft seal. 


Remove the camshaft sprocket, capscrew, 
washer and eccentric or timing flag. Slide the 
sprocket and timing chain forward and remove 
the chain and sprocket as an assembly. 


Remove the camshaft thrust plate and remove 
the camshaft. 


NOTE: Pistons, connecting rods and bearings 
should be numbered to make sure they are 
assembled in their original positions. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Before removing pistons, inspect the top 12. Remove the connecting rod caps and remove the 
of the cylinder bores. If necessary, remove the pistons. 

ridge and/or carbon deposits from each cylinder 1 h kshaft main bearing caps 

using Cylinder Ridge Reamer T64L-6011-EA as 2 uals peanut al 


outlined in Section 03-00. 
CAUTION: When removing the crankshaft, 


take care not to damage any of the bearing 
surfaces on the crankshaft. 


NOTE: The location of the main bearing caps and 
the main bearing inserts should be identified. 
When the engine is assembled, bearings which 
are to be reused should be installed in their 
Original positions. 


14. For cleaning purposes, the oil gallery and coolant 
drain plugs can be removed. 


A10377-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Crankshaft, Disassembled View 


UPPER MAIN 
BEARING 
INSERTS 


CRANKSHAFT 
6303 


KEY 
372890-S 
DAMPER 
6316 OR 6A329 


PULLEY 
6312 


CRANKSHAFT 
SPROCKET 
6306 


Assembly 


Before assembling cylinder block, all sealing surfaces 
must be clean and free of chips, dirt, paint, and foreign 
material. Also make sure coolant and oil passages are 
Clear. 


If new piston rings are to be installed and no visible 
cross hatch marks remain on the cylinder wall, remove 
cylinder wall glaze using a spring-type tool. Follow 
instructions of tool manufacturer. 


NOTE: Lightly oil all attaching bolt and stud threads 
before installation, except those specifying special 
sealant. 


1. Place crankshaft upper main bearings in position 
in the bores with the tang fitting in the slot 
provided. Lubricate bearings with SAE 50 weight, 
ESE-M2C39-F or equivalent oil. 


Install the lower main bearings in the bearing 
caps. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 03-01B-55 


CLUTCH PILOT 


CRANKSHAFT 
REAR OIL SEAL 


Carefully lower crankshaft into place. Use care to 
prevent damage to bearing surfaces. 


Check clearance of each main bearing, following 
the procedure under Fitting Main and Connecting 
Rod Bearings in Section 03-00. 


Apply a light coat of engine oil to the journals and 
bearings after bearings have been fitted. 


Install all bearings and caps except thrust bearing 
cap (No. 3 bearing). MAKE SURE MAIN 
BEARING CAPS ARE INSTALLED IN THEIR 
ORIGINAL POSITIONS. Refer to Main Bearings, 
Installation in this section for installation of thrust 
bearing cap. Tighten bearing caps to 
specification. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Install crankshaft rear oil seal as described in this 10. Check camshaft end play. Refer to Section 
section. Install rear cover plate and flywheel and 03-00. If not within specification, replace thrust 
tighten bolts to specification. plate. 

11. Install camshaft sprocket and timing chain. 
BOLT Position sprocket and timing chain on camshaft 
= Ste 102-115 Nm and crankshaft sprocket simultaneously. Make 
O (75-85 FT-LB) imi j 
FRONT OF (2 PLACES) (6 PLAGE s) sure timing marks on the sprockets are aligned 


PIPE SEALANT 


WITH TEFLON 

D8AZ-19554-A YZ 
(ESG-M4G194-A) TO vA 
FASTENERS PRIOR ie O 


TO ASSEMBLY 


ON 


REAR 

COVER FLYWHEEL 
ASSEMBLY ASSEMBLY 

6A372 6375 


AUTOMATIC 
TRANSMISSION 


USAGE IDENTIFICATION A13399-C 


TIMING MARKS 
8. Coat all camshaft bearings, camshaft lobes and 


: A10376-1A 
gear with engine oil. 

9. Carefully slide camshaft through camshaft 12. Install eccentric or timing flag, washers, and 
bearings. Install camshaft thrust plate with camshaft capscrew. Tighten camshaft capscrew 


groove toward cylinder block. Tighten thrust plate to 55-61 N-m (40-45 ft-lb). 
retaining bolts. 
13. Oil the piston rings, pistons and cylinder walls. Be 
sure to install the pistons in the same cylinders 


COAT ALL SEN ONE ena LOBES from which they were removed. 
fo WITH - - ; 
La => OPTIONAL — DIP ENTIRE CAMSHAFT IN 14. Make sure the ring gaps are properly spaced 
a R F OIL PRIOR TO INSTALLATION . . 
Ly, YW > ESE-M2C39- around the circumference of the piston. (Refer to 
Z f, a (i, Ve Piston and Connecting Rod Installation in this 
Ske A N Li BEARING section.) 
a RS, 0 IL, CLEARANCE 
= Or C<~ ADA 0.028-0.076rmm 


WH) LY me EX Jf .001-.003 INCH 
(RA@ 
ee (7 APPLY ESE-M2C74-B 
Ll? OR ESE-M2C39-F OIL 


CAMSHAFT, ore 


ay THRUST PLATE (7 GC 
6269 f I 
NOTE: CAMSHAFT THRUST PLATE BOLT Ye, 
TO BE INSTALLED WITH OIL 12-16 N-m 
GROOVE FACING REAR (9-12 FT-LB) 
OF ENGINE (2 PLACES) A13400-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. 


NOTCH TO FRONT @ 
OF ENGINE 


16. 
17. 


18. 


19. 


20. 


fe 


Install a piston ring compressor on the piston and 
push piston in with a hammer handle or an 
appropriate piston hammer until it is slightly 
below top of cylinder. Be sure to guide connecting 
rods to avoid damaging crankshaft journals 
(cover studs). INSTALL PISTON WITH 
INDENTATION NOTCH IN THE PISTON HEAD 


TOWARD FRONT OF ENGINE. 
TO FRONT OF ENGINE PISTON RING 
ox COMPRESSOR 
D81L-6002-C 


4 
A10365-1B 


Check clearance of each connecting rod bearing. 
Refer to procedure in Section 03-00. 


After bearings have been fitted, apply a light coat 
of engine oil to the journals and bearings. 


Turn the crankshaft throw to the bottom of its 
stroke. Push piston all the way down until 
connecting rod bearing seats on the crankshaft 
journal. 


Install connecting rod cap. Install nuts and tighten 
to 26-32 N-m (19-24 ft-lb) for 5.0L engines, or to 
55-61 N-m (40-45 ft-lb) for 5.8L engines. 


After piston and connecting rod assemblies have 
been installed, check side clearance between 
connecting rods on each crankshaft journal. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 03-01B-57 


21. Prime the oil pump and install oil pump, 
intermediate shaft, and screen and cover 
assembly. Tighten oil pump bolts to 30-43 N-m 
(22-32 ft-lb). 


FRONT OF ENGINE 


A13397-B 


Part 
Number Description 


33771 Nut 3/8-16 30-43 N-m 
(22-32 Ft-Lb) 


Screw and Washer 5/ 16-18 
x 1.13 16-24N-m 

(12-18 Ft-Lb) 

Gasket 

Oil Pump 

Intermediate Driveshaft 


Oil Pump Screen and Cover 
Assembly (Typical) 


Third Main (Reference) 
TA13397A 


1 


2 


391378 


6625 
6600 
6A618 
6622 


22. Install crankshaft oil seal in front cover. (Refer to 
the procedure in this section.) 


23. Install front cover seal, gasket, timing pointer and 
front cover. Tighten cover bolts to specification. 
Refer to Procedure in this section. Also, install 
crankshaft damper and pulley and torque bolt to 
specification. 


24. Install new oil filter. 


25. Install oil pan gasket and seal assembly. Install oil 
pan. Tighten oil pan bolts to specification. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


A13396-D 


390657 Bolt 5/ 16-18 x 1.12 16-24 
N-m (12-18 Ft-Lb) 


390658 Bolt 1/4-20 x .949-14N-m 
(80-124 In-Lb) 


6675 Oil Pan Assembly 
6710 Gasket, Oil Pan 


Apply Silicone Rubber 
D6AZ-19562-BA 
(ESE-M4G195-A) Sealer 
(2 Places) 


Front Cover 


Reinforcement, Left Side 
Reinforcement, Right Side 
Drain Plug, 20-33 Nem 
(15-25 Ft-Lb) 


TA13396A 


26. Install tappets in their original bores. 


27. Install tappet guide plate (roller tappet engines 
only) and tighten screws and washers to 
specification. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-58 


28. Position cylinder head gaskets on cylinder block. 
Install cylinder head locating dowels. Install 
cylinder heads. 


29. Tighten cylinder head bolts to specification, in the 
sequence shown. 


satatonted 


A10374-1A 


30. Install valve push rods, rocker arms, fulcrums, 
fulcrum guides, and tighten fulcrum bolts to 
specification. 

NOTE: If cylinder heads were completely 
disassembled, refer to Cylinder Head 
Disassembly and Assembly procedures in this 
section. 


31. Apply sealer at points shown and install intake 
manifold gaskets and seals. 


3.2mm (1/8 INCH) 


DIA. BEAD INTAKE 
SILICONE RUBBER MANIFOLD 
D6AZ-19562-AA OR GASKET 

EQUIVALENT RAKE 


. CYLINDER 
SEALER (4-JOINTS) HEAD MANIFOLD 


1.6mm (1/16”) DIA. BEAD 
SILICONE RUBBER 
D6AZ-19562-BA 
(ESB-M5G92-A) OR 
EQUIVALENT 
SEALER (4-SEAL ENDS) 


SEAL MOUNTING SURFACE 
OF CYLINDER BLOCK 


NOTE: THIS SEALER SETS UP WITHIN 
15 MINUTES AFTER APPLICATION. 
TO ASSURE EFFECTIVE SEALING, 
ASSEMBLY SHOULD PROCEED 
PROMPTLY. A3715-J 


32. Install lower and upper intake manifold. Use guide 
pins to ease installation of intake manifold onto 
cylinder head. 


NOTE: Sealer sets up in 15 minutes, so it is 
important that the assembly be completed 
promptly. 

NOTE: On E- 150-250-350 vehicles, do not install 
upper intake manifold until engine is installed in 
vehicle. There is not enough room to install engine 
with upper intake manifold installed. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


33. Tighten intake manifold bolts in two steps using 
the sequence shown. 


Step 1— 16 N-m (12 ft-lb) 
Step 2 — 32-33 N-m (23-25 ft-lb) 


5.0L and 5.8L Shown, 5.8L Lightning Similar 


A10698-C 


34. Install oil dipstick tube and indicator assembly. 


35. Position valve rocker arm cover gasket in each 
cover and install valve rocker arm covers. 


Refer to Valve Rocker Arm Cover and Rocker 
Arm, Installation in this section. 


. Install wiring harnesses, emission control system, 
fuel system, ignition system and front end 
accessory drive components, by referring to 
procedure in appropriate section. 


Tappet 


The internal parts of each hydraulic tappet 
assembly are matched sets. Do not mix the parts. 
Keep the assemblies intact until they are to be 
cleaned. 


Tappets should always be tested after assembly. 
Refer to Section 03-00. 


Disassembly 


Disassemble and assemble each tappet separately. 
Keep the tappet assemblies in proper sequence so 
that they can be installed in their original bores. 


1. Grasp the plunger retainer with needlenose pliers 
to release it from the groove. It may be necessary 
to depress the leakdown plunger to fully release 
the plunger retainer. 


Remove the push rod socket, metering valve 
(disc), plunger and spring. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


3. Carefully remove the plunger spring, the check 
valve retainer socket, the check valve spring and 
valve from the plunger. 


Roller Tappet, 5.0L Engine 


VQ OYYYVYIERRKET 
TEA. 


VIVZEY, INGTQIB'IE 
ee SN 


MOL ESLMAMV 07 


| item |Description 


Cam Roller 
Needles 

Axle 

Plunger Spring 
Check Ball Spring 
Ball Retainer 
Check Ball 
Leakdown Plunger 
Plunger Retainer 
Plunger Retainer 
Body 


1 
2 
3 
4 
5 
6 
7 
8 
9 
6) 
1 


1 
1 


Non-Roller Tappets, 5.8L and 5.8L Lightning 
Engine 


SS 2a 
cams mmm i 
A 

SA 


Be I 
cet Fi) DY Z w, 
SGA 


A17900-A 


|item [Description 


Check Ball Spring 
Check Ball 
Leakdown Plunger 
Push Rod Socket 
Plunger Retainer 
Body 


03-01B-59 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Place the plunger upside down on a clean 
workbench. 


2. Place the check valve (disc or check bail) in 
position over the oil hole on the bottom of the 
plunger. Set the check valve spring on top of the 
check valve (disc or check ball). 


Position the check valve retainer over the check 
valve and spring and push the retainer down into 
place on the plunger. 


Place the plunger spring, and then the plunger 


(open end up) into the tappet body. 
Position the metering valve (disc) in the plunger 


and then place the push rod socket in the plunger. 


Depress the plunger, and position the closed end 
of the plunger retainer in the groove of the tappet 
body. With the plunger still depressed, position 
the open ends of the plunger retainer in the 
groove. Release the plunger, and then depress it 
again to fully seat the plunger retainer. 


Use the Tappet Leakdown Tester Tool-6500-E to 
fill the tappets with test fluid. Refer to Section 
03-00. 


Cylinder Heads 
Disassembly 


1. Remove the exhaust manifolds and the spark 
plugs. 

2. Clean the carbon out of the cylinder head 
combustion chambers before removing the 
valves. 


Carefully compress the valve spring using Valve 
Spring Compressor T70P-6049-A. Remove the 
spring retainer keys and release the spring. 


VALVE SPRING 
COMPRESSOR 
T70P-6049-A 


Remove the sleeve, spring retainer or 
retainer /rotator, spring, guide mounted stem 
seal and valve. Discard the valve stem seals. 
Identify all valve parts. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


03-01B-60 


5. Clean, inspect and repair the cylinder head as 
required, or transfer all usable parts to a new 
cylinder head. 


FRONT OF ENGINE 


> 


(8) wy 
A17841-A 
Part 
Number Description 
1 Key 


ine) 


Retainer / Rotator (Exhaust 
Only) 


Sleeve (Intake Only) 
Retainer (Intake Only) 
Spring, Valve 

Seal, Valve (White, Intake 
Only) 


Valve, Intake 

Valve, Exhaust 

Cylinder Head 

Seal, Valve (Exhaust Only) 


TA17841A 


Assembly 


1. Install each vaive in the port from which it was 
removed or to which it was fitted. Install a new 
stem seal on the intake valve guide and exhaust 
valve guide. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Install the valve spring over the valve, and then BOLT 
: t | th : t : d | c OIL RELIEF VALVE 

install the spring retainer and sleeve. Compress Sale ASSEMBLY TIGHTEN TO 
the spring using Valve Spring Compressor TIGHTEN TO : 


0-43 Nem 
T7OP-6049-A and install the retainer locks. 14-20 N-m (22-32 FT-LB) 
(10-15 FT-LB) BODY 


Measure the assembied height of the valve spring ASSEMBLY 
from the surface of the cylinder head spring pad | 

to the underside of the spring retainer with 

dividers. Check the dividers against a scale. If the 

assembled height is greater than specifications, 

install the necessary 0.762mm (0.030-inch) thick 

spacer(s) between the cylinder head spring pad 

and the valve spring to bring the assembled 

height to the recommended height. 


Do not install the spacers unless necessary. 
Use of spacers in excess of ROTOR AND SHA 
recommendations will result in overstressing aaa 
the valve springs and overloading the 

: : INLET TUBE 
camshaft lobes which could lead to spring ASSEMBLY 
breakage and worn camshaft lobes. 6622 


UNDERSIDE OF 


SPRING RETAINER TIGHTEN TO 


14-20 Nm IDENTIFICATION 
(10-15 FT-LB) MARK 


Assembly 
— The oil pump assembly is shown. 
\\ . Clean, inspect and oil all parts thoroughly. 
OY \~s 


Install the oil pressure relief valve plunger, spring 
and a new Cap. 


Install the outer race and the inner rotor and shaft 
assembly. Be sure the dimple (identification 
mark) on the outer race is facing the same 
side as the identification mark on the rotor. 


Install the cover and tighten the cover attaching 
bolts to 30-43 N-m (22-32 ft-lb). 


CS 
SURFACE OF 


SPRING PAD A10087-1A 


4. Install the exhaust manifolds and the spark plugs. 


Oil Pump Pistons and Connecting Rods 


Disassembly Disassembly 


Remove the oil inlet tube from the oil pump and 
remove the gaskets. 


Remove the cover attaching bolts, then remove 
the cover. Remove the inner rotor and shaft 
assembly. Then remove the outer race. 


Drill a small hole and insert a self-threading sheet 
metal screw of the proper diameter into the oil 
pressure relief valve chamber cap and pull the 
cap out of the chamber. Remove the spring and 
plunger. 


Remove the bearing inserts from the connecting 
rod and cap. 


Mark the pistons to make sure they are 
assembled with the same rod and installed in the 
same cylinders from which they were removed. 


Using an arbor press and the Piston Pin 
Remover /Replacer T68P-6 135-A, press the 
piston pin from the piston and connecting rod. 
Remove the piston rings if they are to be 
replaced. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Piston Pin, Removal and Installation 


INSERT TAPERED PILOT 
IN PISTON PIN FOR 
PIN REMOVAL 


REVERSIBLE 


LOCATOR 


INSERT THIS END 
IN PISTON HOLE 
FOR INSTALLATION 


VER/REPLA 
T68P-6135-A 


Assembly 


The piston, connecting rod and related parts are 
shown. Check the fit of a new piston in the cylinder 
bore before assembling the piston and piston pin to the 
connecting rod. 


The piston pin bore of a connecting rod and the 
diameter of the piston pin must be within 
specifications. 


1. 


Apply a light coat of recommended quality engine 
oil SG to all parts. Assemble the piston to the 
connecting rod with the indentation in the 
piston positioned as shown. 


On replacement connecting rods, install the 
large-chamfered side of the connecting rod 
bearing bore toward the crankshaft cheek; facing 
toward front of engine on the right bank rods, and 
facing toward rear of engine on left bank rods. 


1993 Econoline/F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / rey Viewed gst 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


PRESS 
RAM 


PIN 
PUSHER 


PISTON 
PIN 


RECEIVING 
TUBE 


MAKE CERTAIN 

PISTON FLOATS 
DURING INSTALLATION 
OPERATION 


INSTALLATION 


RIGHT BANK 


FRONT OF 
ENGINE 


NUMBERED SINE OF ROD 


03-01B-62 


LEFT BANK 


A6572-1B 


HAM INC. - 2014 
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DISASSEMBLY AND ASSEMBLY (Continued) 


UPPER LOWER 
COMPRESSION COMPRESSION 
RING RING 

OIL RING 
6108 ASSEMBLY 


6148 


PISTON 
PISTON 
PIN-6135 


CONNECTING 
ROD 


BOLT 
6214 
BEARING 
INSERTS 
CAP 
NUT 
ole os A10370-1A 


2. Start the piston pin in the piston and connecting 
rod (this may require a very light tap with a 
mallet). Using an arbor press and Piston Pin 
Remover /Replacer T68P-6 135-A, press the 
piston pin through the piston and connecting rod 
until the pin is centered in the piston. 


3. Check the end gap of all piston rings. Refer to 
Section 03-00. It must be within specifications. 
Follow the instructions contained on the piston 
ring package and install the piston rings using a 
piston ring installation tool of the proper size. 


4. Check the ring side clearance of the compression 
rings with a feeler gauge inserted between the 
ring and its lower land. Refer to Section 03-00. 
The gauge should slide freely around the entire 
ring circumference without binding. Any wear 
that occurs will form a step at the inner portion of 
the lower land. If the lower lands have high 
steps, the piston should be replaced. 


5. Make sure the bearing inserts and the bearing 
bore in the connecting rod and cap are clean. 
Foreign material under the inserts will distort the 
bearing and cause a failure. Install the bearing 
inserts in the connecting rod and cap with the 
tangs fitting in the slots provided. 


Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 


Cylinder Block Assembly (6009) 
Disassembly 


1. Mount the old engine in a workstand and remove 
all parts not furnished with the new cylinder block 
assembly following Engine Components Removal 
and Installation procedures in this section. 


Remove the old cylinder block assembly from the 
workstand. 


Assembly 


Clean the gasket and seal surfaces of all 
serviceable parts and assemblies. 


Position the new cylinder block assembly ina 
workstand. 


Transfer all serviceable parts removed from the 
old cylinder block assembly following Engine 
Components Removal and Installation procedures 
in this section. 


Check all assembly clearances following 
Specifications listed at the end of this section, 
and correct as necessary. 


Cylinder Block (6010) 


Before replacing a cylinder block, determine if it is 
repairable. If so, make the necessary repairs. Refer to 
Section 03-00. 


Disassembly 


1. Completely disassemble the old engine following 
appropriate removal and installation procedures 
in this section. 


2. Ridge-ream the cylinder bores before removing 
piston assemblies. 


Assembly 


Clean the gasket and seal surfaces of all 
serviceable parts and assemblies. 


Position the new cylinder block in a workstand. 


Transfer all serviceable parts removed from the 
old cylinder block following appropriate removal 
and installation procedures in this section. 


Check all assembly clearances. Refer to 
Specifications and correct as necessary. 


ADJUSTMENTS 


Valve Clearance 


The valve arrangement of the left bank is E-I-E-I-E-l-E-| 
and on the right bank is I-E-I-E-I-E-I-E. 


A 1.52mm (0.060 inch) shorter push rod or a 1.52mm 
(0.060 inch) longer push rod is available for service to 


provide a means of compensating for dimensional 
changes in the valve mechanism. Refer to the Master 
Parts List for the appropriate color code. 


03-01B-63 
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ADJUSTMENTS (Continued) 


Valve stem-to-valve rocker arm clearance should be 
within specifications with the hydraulic tappet 
completely collapsed. Repeated valve reconditioning 
operations (valve and/or valve seat refacing) will 
decrease the clearance to the point that if it is not 
compensated for, the hydraulic valve tappet will cease 
to function and the valve will be held open. 


The positive stop rocker arm bolts eliminate the 
necessity to adjust the valve clearance. However, to 
obtain the specified valve clearance, it is important 
that all valve components be in a serviceable condition 
and installed and tightened properly. 


To determine whether a shorter or a longer push rod is 
necessary, make the following check. 


5.0L (302 CID) MFI V-8 Engine 


1. Disconnect the brown lead (I terminal) and the red 
and blue lead (S terminal) at the starter relay. 


2. Install an auxiliary starter switch between the 
battery and S terminal of the starter relay. Crank 
the engine with the ignition switch in off position 
until the No. 1 piston is on TDC after the 
compression stroke. 


3. Position the tappet compressor tool, Tappet 
Bleed Down Wrench T7 1P-6513-B on the rocker 
arm with the crankshaft in the positions 
designated in Steps 4, 5 and6. 


Slowly apply pressure to bleed down the tappet 
until the plunger is completely bottomed. Hold the 
tappet in this position and check the available 
clearance between the rocker arm and the valve 
stem tip with a feeler gauge. 


If the clearance is less than specifications, install 
a shorter push rod. If the clearance is greater 
than specifications, install a longer push rod. 


TAPPET BLEED DOWN WRENCH 
T71P-6513-B 


A10079-1C 


With the No. 1 piston on TDC at the end of the 
compression stroke, POSITION 1, check the 
following valves: 


No. 1 Intake No. 1 Exhaust 
No. 7 Intake No. 5 Exhaust 
No. 8 Intake No. 4 Exhaust 


Rotate the crankshaft to POSITION 2 and check 
the following valves: 


No. 5 Intake No. 2 Exhaust 
No. 4 Intake No. 6 Exhaust 


Rotate the crankshaft to POSITION 3 and check 
the following valves: 


No. 2 Intake No. 7 Exhaust 
No. 3 Intake No. 3 Exhaust 
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ADJUSTMENTS (Continued) 


No. 6 Intake No. 8 Exhaust 


WITH NO. 1 AT TOC AT END OF COMPRESSION 
STROKE MAKE A CHALK MARK AT POINTS 2 AND 3 
APPROXIMATELY 90 DEGREES APART. 


TIMING 
POINTER ‘\ 


POSITION 1 — NO. 1 AT TDC AT END OF COMPRESSION 
STROKE. 


POSITION 2 — ROTATE THE CRANKSHAFT 180 DEGREES 
(1/2 REVOLUTION) CLOCKWISE FROM 
POSITION 1. 

POSITION 3 — ROTATE THE CRANKSHAFT 270 DEGREES 
(3/4 REVOLUTION) CLOCKWISE FROM 
POSITION 2. 


A3234-H 


5.8L (351 CID) MFI W-V-8 and 5.8L MFI Lightning 
W-V-8 Engines 


1. Disconnect the red and blue leads (S terminal) at 
the starter relay. 


2. Install an auxiliary starter switch between the 
battery and S terminals of the starter relay. Crank 
the engine with the ignition switch in off position 
until the No. 1 piston is on TDC on the 
compression stroke. 


3. With the crankshaft in the positions designated in 
steps 4, 5 and 6, position the tappet compressor 
tool on the rocker arm. 


Slowly apply pressure to bleed down the tappet 
until the plunger is completely bottomed. Hold the 
tappet in this position and check the available 
clearance between the rocker arm and the valve 
stem tip with a feeler gauge. 


If the clearance is less than specifications, install 
a shorter push rod. If the clearance is greater 
than specifications, installa longer push rod. 


TAPPET BLEED DOWN WRENCH 
T71P-6513-B 


A10079-1C 


With the No. 1 piston on TDC at the end of the 
compression stroke, POSITION 1, check the 
following valves: 


No. 1 Intake No. 1 Exhaust 
No. 4 Intake No. 3 Exhaust 
No. 8 Intake No. 7 Exhaust 


Rotate the crankshaft to POSITION 2 and check 
the following valves: 


No. 3 Intake No. 2 Exhaust 
No. 7 intake No. 6 Exhaust 


Rotate the crankshaft to POSITION 3 and check 
the following valves: 


No. 2 Intake No. 4 Exhaust 
No. 5 Intake No. 5 Exhaust 
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ADJUSTMENTS (Continued) 


| No. 6 Intake No. 8 Exhaust 


WITH NO. 1 AT TOC AT END OF COMPRESSION 
STROKE MAKE A CHALK MARK AT POINTS 2 AND 3 
APPROXIMATELY 90 DEGREES APART. 


<“~\ 3) 


«) 


TIMING 
POINTER \ 


(2) 


POSITION 1 — NO. 1 AT TDC AT END OF COMPRESSION 
STROKE. 

POSITION 2 — ROTATE THE CRANKSHAFT 180 DEGREES 
(1/2 REVOLUTION) CLOCKWISE FROM 
POSITION 1. 

POSITION 3 — ROTATE THE CRANKSHAFT 270 DEGREES 
(3/4 REVOLUTION) CLOCKWISE FROM 
POSITION 2. 

A3234-H 


SPECIFICATIONS 


GENERAL SPECIFICATIONS 


Oil Pressure Hot @ 
2000 RPM 
Engine Type and 
Bore and Stroke Firing Order Number of Cylinders 


5.0L (302 CID) MFI V-8 4.00 x 3.00 15426378 275-413 (40-60) O.H.V. V-8 
5.8L (351 CID) MFI W-V-8 4.00 x 3.50 13726548 275-448 (40-65) O.H.V. V-8 
5.8L (351 CID) MFI Lightning W-V-8 4.00 x 3.50 13726548 275-448 (40-65) O.H.V. V-8 


CYLINDER HEAD 


Valve Guide Bore 
Diameter Valve Seat Width® 
Combustion 
Chamber Valve Seat Valve Gasket 
Volume Runout TIR Arrangement Surface 
C.C/ Maximum Front to Rear Flatness‘° 


.003 in any 6 
.O60- , RT |-E-l-E-!-E-l-E ; 
5.0L (302 CID) MFI V-8 60.6-63.6 080 LT E-l-E-I-E-I-E-I inch 
.006 overall 
.003 in any 6 
- .O60- ; RT I-E-l-E-l-E-l-E 
5.8L (351 CID) MFI W-V-8 60.6-63.6 . 080 LT E-l-E-1-E-I-E-1 inch 
.006 overall 
5.8L (351CID) Lightning | poe eag | - | oeo- | . RT LELEL-E-LE | O08 any® 
MFI W-V-8 ; .080 LT E-l-E-l-E-l-E-1 
.OO6 overall 


a Valve seat angle — 45°. 
b Compression pressure (PSI) of the lowest cylinder must be at least 75% of the highest to be within specification. 
c Gasket surface finish — RMS 60-150. 
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Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 03-01B-67 


SPECIFICATIONS (Continued) 


a Service limit .0O5. 


5.0L (302 CID) MFI V-8 


5.8L (351 CID) MFI W-V-8 


5.8L (351 CID) MFI Lightning W-V-8 


VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS 


Collapsed Tapped Gap 
Valve Tappet or Lifter (Clearance) 
Hydraulic 
Rocker Arm Push Rod Lifter 
Lift Ratio to | Runout TIR Standard Clearance Leakdown 
1 Maximum Diameter to Bore® Rate” Allowable Desired 
10 to 50 
1.59 .8740-.8745 | .0007-.0027 | seconds for .07 1-.171 .091-.151 
1/16 travel 
10 to 50 
1.59 .015 .8740-.8745 | .0007-.0027 | seconds for .112-.172 
1/16 travel 
10 to 50 
1.59 .015 .8740-.8745 | .0007-.0027 .092-.192 .112-.172 


seconds for 
1/ 16 travel 


b Time required for plunger to leakdown .0625 inch under load of 50 Ibs. using leakdown fluid in tappet. 


Ec ee 


5.0L (302 CID) MFI V-8 74-82@ 1.78 76-84 @ 1.60 
196-212@ 1.36 | 190-210@ 1.20 

5.8L (351CID) MFIW-V-8 | 74-82@ 1.78 76-84 @ 1.60 
190-210@ 1.20 | 190-210@ 1.20 


VALVE SPRINGS 


Valve Spring Free 
Valve Spring Compression Length 
Pressure (Ibs) @ Specified Height (Approximate) 


Valve Spring Assembled Height 


Pr 


1.75-1.81 1.58- 1.64 


74-82 @ 1.78 76-84 @ 1.60 
190-210@ 1.20 | 190-210@ 1.20 


a Service limit — 10% loss pressure. 


5.8L (351 CID) MFI Lightning W-V-8 .00 10-.0027 .00 15-.0032 1.837-1.847 1.536-1.546 


VALVES 


Valve Stem to Guide Clearance’ Valve Head Diameter” 


| et cee | et ue 


.00 10-.0027 .00 15-.0032 1.690- 1.694 1.439-1.463 
.00 10-.0027 .00 15-.0032 1.770-1.794 1.453-1.468 


Vaive Face 
Runout 
Maximum 


a Service clearance — .0055. 
b Valve face angle — 44°. 


V 


5.0L (302 CID) MFI 


5.8L (351 CID) MFI 
W-V-8 | 
(351.01) MFI 3415-3423 3410-3418 


VALVE STEM DIAMETER 


Standard .015 Oversize .030 Oversize 


.3415-.3423 .3410-.3418 .3565-.3573 .356 1-.3568 .37 15-.3723 .37 11-.3718 


.3415-.3423 .3410-.3418 .3565-.3573 .356 1-.3568 .37 15-.3723 3711-.3718 
.3565-.3573 .356 1-.3568 .37 15-.3723 .3711-.37 18 | 
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CAMSHAFT 


SPECIFICATIONS (Continued) 


Sg ee ee Te ae Clearance” 


5.0L (302 CID) MFI V-8 2474 00 1-.007 00 1-.003 


5.8L (351 CID) MFI 2780 2830 .00 1-.007 .001-.003 
W-V-8 

5.8L (351 CID) MFI .2600 .2780 .00 1-.007 .00 1-.003 
Lightning W-V-8 


a Maximum allowable lift loss — .005. 
b Service limit — .006 maximum. 


Camshaft Journal to Bearing 


CAMSHAFT DRIVE 


Camshaft Journal Diameter — Standard® Camshaft Bearing Inside Diameter 


Camshaft 
Front 
Bearing 
Location? 
5.0L (302 CID) 2.0805 2.0655 2.0505 2.0355 2.0205 2.0825 2.0675 2.0525 2.0375 | 2.0225 .005-.020 
MFI V-8 
5.8L (351 CID) 2.0815 | 2.0665 | 2.0515 | 2.0365 | 2.0215 | 2.0835 | 2.0685 | 2.0535 | 2.0385 | 2.0235 .005-.020 
MFI W-V-8 


5.8L (351 CID) 2.0815 | 2.0665 | 2.0515 | 2.0365 | 2.0215 | 2.0835 | 2.0685 | 2.0535 | 2.0385 | 2.0235 .005-.020 
MFI Lightning 
W-V-8 


a Camshaft journal runout — .005 TIR maximum. 
b Distance in inches that front edge of bearing is installed below the front face of the cylinder block. 


NOTE: Timing chain deflection — .500 inches maximum. 


CYLINDER BLOCK 


Distributor Head Gasket 
Cylinder Bore Main Bearing Shaft Bearing Surface Head Gasket Tappet Bore 
Diameter® Bore Diameter’ | Bore Diameter Fliatness Surface Finish Diameter 
5.0L (302 CID) MFI V-8 4.0004-4.0052 2.4412-2.4420 .4525-.4541 .003 in any 6 in. RMS .8752-.8767 
.006 overall 60-150 
5.8L (351 CID) MFI 4.0000-4.0048 3.1922-3.1930 .5155-.5170 .003 in any 6 in. RMS .8752-.8767 
W-V-8 .OO6 overall 60-150 
5.8L (351 CID) MFI 4.0000-4.0048 3.1922-3.1930 .5155-.5170 .003 in any 6 in. RMS .8752-.8767 
Lightning W-V-8 .OO6 overall 60-150 


a Maximum out-of-round — .0015, Service limit — .005, Maximum taper service limit — .010, Cylinder bore surface finish — RMS 18-38, 
Bore tapes service limit — .010. 
b Crankshaft to rear face of block runout. TIR maximum .005. 


Main Bearing 
Journal 
Diameter* 


5.0L (302 CID) MFI V-8 2.2482- .001 .0005 1.137-1.139 12 25 Front — 
2.2490 20 Rear 

5.0L (351 CID) MFI 2.9994- .001 .0005 1.137-1.139 12 25 Front — 
W-V-8 3.0002 20 Rear 
5.8L (351 CID) MFI 2.9994 .0005 1.137-1.139 12 25 Front — 
Lightning W-V-8 -3.0002 20 Rear 
a Maximum out-of-round — .O006. 
b Service limit — .005. 


CRANKSHAFT AND FLYWHEEL 


Main Bearing Main and 


Main Bearing | Main Bearing Journal Thrust Rod Bearing | Main Bearing 
Journal Thrust Face Taper Bearing Journal Thrust Face 
Runout TIR Runout TIR Maximum Journal Finish RMS Finish RMS 
Maximum? Maximum Per Inch Length Maximum Maximum 
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03-01B-69 Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 03-01B-69 
sem eee 


SPECIFICATIONS (Continued) 


CRANKSHAFT AND FLYWHEEL (Continued) 


Connecting Rod 
Connecting Rod Journal Taper 
Journal Per inch 
Diameter® Maximum 


Crankshaft Free 
End Play” 


5.0L (302 CID) MFI V-8 2.1228-2.1236 0006 004-008 | oo10 | 
5.8L (351 CID) MFI W-V-8 2.3103-2.3111 0006 004-008 | 0010 | 
5.8L (351 CID) MFI Lightning W-V-i 2.3103-2.3111 0006 004-008 | 0010 | 


a Maximum out-of-round — .0006. 
b Service limit — .012. 


Flywheel Clutch 
Face Run-Out 


Engine Assembled 


CRANKSHAFT BEARINGS 


Connecting Rod Bearing To Crankshaft 
Clearance Selective Fit 
Bearing Wall 
Thickness 
Desired Allowable Std.’ 


a For .002 undersize add .001 to standard wall thickness. 
b #1 Bearing — .0001-.0015; allothers — .0005-.0015. 
c #1Bearing — .0001-.0020; all others — .0005-.0024. 
d #1Upper only .0961— .0966; all others — .0957-.0962. 


5.0L (302 CID) MFI V-8 .9096-.9112 2.2390-2.2398 5.0885-5.09 15 pois = fora .010-.020 
5.8L (351 CID) MFI .9097-.9112 2.4265-2.4273 5.9545-5.9575 .024 .012 .010-.020 
W-V-8 

5.8L (351 CID) MFI .9097-.9112 2.4265-2.4273 5.9545-5.9575 .024 .010-.020 
Lightning W-V-8 


a Connectingrod bearing bore maximum out -of-round — .0004 
b Service limit — .023 

c Pin bushing and crankshaft bore must be parallel and in same vertical plane with specified total difference when measured at the ends 
of an 8-inch long bar, 4 inches on each side of rod centerline. 


Bearing Wall 
Thickness 


CONNECTING ROD 


Connecting Rod 
Alignment Maximum 
Total Difference 


Rod to 


Rod Length Crankshaft 
Piston Pin Bore Rod Bearing Center to Assembled 
or Bushing 1.D. Bore I.D.° Center Side Clearance’ 


PISTON 


Ring Groove Width 
DIAMETER’ Compression 
Piston 
to Bore 
Clearance Piston Pin 
.003 Oversize Selective Bore 
Coded Yellow Fit Diameter Top Bottom 


5.0L (302 CID) 3.9989- 4.000 1- 4.00 13-4.0019 .00 14- .9123- .O60- .060- . 1587- 
MFI V-8 3.9995 4.0007 .0022 .9126 .06 1 .06 1 .1597 
5.8L (351 CID) 3.9978- 3.9990- 4.0002-4.0008 .00 18- .9123- .080- .080- . 188- 
MFI W-V-8 3.9984 3.9996 .0026 .9126 .08 1 .081 . 189 
5.8L (351 CID) 3.9984- 3.9996- 4.0008-4.0018 .00 15- .9123- .080- .080- . 188- 
3.9990 4.0002 .0023 .9126 .08 1 .08 1 .189 


MFI Lightning 
a Measured atthe piston pin bore centerline at 90° to the pin. 


W-V-8 
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03-01B-70 Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 03-01B-70 
Fe Tar 


PISTON PIN 


SPECIFICATIONS (Continued) 
To Piston Pin To Connecting 
.001 .002 Bore Rod Bushing 

Length Standard Oversize Oversize Clearance® Clearance 

5.0L (302 CID) MFI V-8 3.010-3.040 .9119- .9130- .9140- .0002- Interference Fit 
.9124 .9133 .9143 .0004 

5.8L (351 CID) MFI W-V-8 3.010-3.040 .9119- .9130- .9140- .0003- Interference Fit 
9124 .9133 .9143 .0005 

5.8L (351 CID) MFI Lightning 3.010-3.040 .9119- .9130- .9140- .0003- Interference Fit 
W-V-8 9124 .9133 9143 .0005 


a Selective fit. 


PISTON RINGS 


5.0L (302 CID) MFI V-8 0577- 0577- 0013- 0013- Snug | .010-.020 | .018-.028 | .010-.040 
0587 0587 0033 0033 

5.8L (351 CID) MFI W-V-8 077-.078 | .077-.078 | .002-.004 | .002-.004 010-.020 } .010-.020 | .015-.055 | 

5.8L (351CID) MFI Lightning | .0577- 0577- 0013- 0013- Snug | .010-.020 | .018-.028 | .010-.040 

W-V-8 0587 0587 0033 0033 


a Service limit — .002 maximum increase in clearance. 
b Steel rail. 


| RingWidth Side Clearance’ Ring Gap 

Top Bottom Top Bottom Top Bottom 
Com- Com- Com- Com- Com- Com- 

pression pression pression pression pression pression 


Engine Oil Capacity® 


Rotor 


OIL PUMP AND OIL CAPACITY 
Assembly Outer Race 
End to Housing 


Relief 
Valve 
Spring 
Pressure 
Lbs. @ Driveshaft to Relief Vaive to 
Specified Housing Housing 
Length Clearance Clearance Clearance Clearance 


5.0L (302 CID) 10.6-12.2 .00 15-.0030 .00 15-.0030 .004 .001-.013 5 4.2 4.7 
MFI V-8 @ 1.74 Maximum 
5.8L (351 CID) 18.2-20.2 .00 15-.0030 .00 15-.0030 .004 .00 1-.003 5 4.2 4.7 
MFI W-V-8 @ 2.49 Maximum 
5.8L (351 CID) 18.2-20.2 .00 15-.0030 .00 15-.0030 .004 .00 1-.003 5 4.2 4.7 
MFI W-V-8 @ 2.49 Maximum 


a Add 1U.S. quart (or equivalent in imperial quarts or liters) when replacing filter. 


imperial 


TORQUE LIMITS — 5.0L (302 CID) MFI V-8 W-V-8 — 5.8L (351 CID) MFI LIGHTNING W-V-8 


1/4-20 5/ 16-18 5/ 16-24 3/8-16 3/8-24 7/ 16-14 7/ 16-20 1/2-13 9/ 16-18 
8-12 17-24 19-27 30-43 37-51 61-77 55-81 75-81 116-162 
(6-9) (12-18) (14-20) (22-32) (27-38) (45-57) (40-60) (55-60) (85-120) 


NOTE: All values in N-m (ft-lbs), unless otherwise noted. Oil threads with engine oil unless the threads require oil or 
water-resistant sealer. The standard torque limits listed below are applicable for all functions not listed in the special 
torque chart. 


PIPE THREADS 
1/8-27 3/8-18 


7-11 (5-8) 17-24 (12-18) | 30-44 (22-33) }| 34-47 (25-35) 


1993 Econoline/F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


03-01B-7 1 Engines, 5.0L MFI V-8, 5.8L MFI W-V-8 and 5.8L MFI Lightning W-V-8 03-01B-7 1 


SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS 


Camshaft Sprocket — Gear to Camshaft 55-61 40-45 
Camshaft Thrust Plate to Cylinder Block 13-16 | 9-12 | 


Connecting Rod Nut — 5.0L 26-32 19 
Connecting Rod Nut — 5.8L 55-61 40- 


Cylinder Front Cover 
Cylinder Head Bolts 
Damper to Crankshaft 70-90 

EGR Valve to Carburetor Spacer or Intake Manifold 
Flywheel to Crankshaft | 102-115 | 75-85 


Main Bearing Cap Bolts — 5.0L (302 CID) V-8 82-94 60-70 
Main Bearing Cap Bolts — 5.8L (351 CID) W-V-8 129-142 95-105 


Manifold to Cylinder Head — Intake 23-25 
Upper to Lower Intake Manifold 
Manifold to Cylinder Head — Exhaust 18-24 
Intake Manifold Vacuum Fittings — Aluminum 
Intake Manifold Pipe Fittings — Aluminum 12-18 
Oil Inlet Tube to Main Bearing Cap 22-32 
Thermactor Pump Bracket to Cylinder Block 30-45 
Distributor Clamp Down 17-25 
Oil Filter Insert to Cylinder Block / Adaptor 20-30 


1/2 turn after gasket contacts 
sealing surface — oiled 


Oil Filter to Adaptor or Cylinder Block 


Oil Inlet Tube Pump | 10-15 | 
Oil Pan Drain Plug | 15-25 
Oil Pan to Cylinder Block (18 Places) | (84-120) | 
Oil Pan to Cylinder Block (4 Places) 
Oil Pump to Cylinder Block 30-43 
Pulley to Damper Bolt | 5468 | 40-50 | 
Rocker Arm Stud/ Bolt to Cylinder Head | 24-33] 18-24 | 
Spark Plug to Cylinder Head | 14-20,—«| 10-15 
Valve Rocker Arm Cover 
Water Outlet Housing | 13-16 | 12 
Water Pump to Block/Front Cover 
Thermactor Pump and Alternator Bracket to Cylinder Head — Bolt 3/8-16 
| 1822 
40-50 | 
| 40-50__ | 
| 40-50 
| (85-11) 
| 24-36 | 


Air Conditioning Compressor to Bracket 18-22 
Power Steering Pump to Bracket 30-40 
Thermactor Pump Holding Bolt | 4-54 | 30-40 
Alternator Attaching Bolt 30-40 


Thermactor Pump and Alternator Bracket to Cylinder Head 7/ 16-14 Bolt 54-68 
Air Conditioning Compressor and Power Steering Pump Bracket to Water Pump 53-72 39-53 
Air Conditioning Compressor and Power Steering Pump Bracket to Head 54-68 


Thermactor Pump Pivot Bolt 30-40 
Alternator Pivot Bolt 
Thermactor Pump Pulley to Pump Hub See Ce 
Exhaust Pipe to Manifold 24-36 
Heat Shield, Spark Plug 12-17 


(Continued) 
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SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS (Cont'd) 


Clutch-to-Fan Bolts 


Fan and Clutch Assembly-to-Pulley 
Dipstick Tube Bracket 


NOTE: 5.0L MFI V-8 — Tighten in steps: first to 75-88 N-m (55-65 Ft-Lbs) then to 88-97 N-m (65-72 Ft-Lbs). 
rae MFI W-V-8 — Tighten in steps: first to 115 N-m (85 Ft-Lbs.) then to 129 N-m (95 Ft-Lbs.), final to 143-151N-m 
105-112 Ft-Lbs). 


FORD MOTOR COMPANY 
IMPORTANT VEHICLE INFORMATION 


THIS VEHICLE IS EQUIPPED WITH EEC IV/EF! SYSTEMS. !OLE 
SPEEDS AND IDLE MIXTURES ARE NOT ADJUSTABLE. SEE SHOP 
MANUAL FOR ADDITIONAL INFORMATION. 


ADJUST IGNITION TIMING WITH THE TRANSMISSION IN NEUTRAL. 
PARKING BRAKE SET AND THE WHEELS BLOCKED. ENGINE MUST BE 
AT NORMAL OPERATING ATURE. 
IGNITION TIMING () NE. 
PROCEDURE T THE IN-LINE SPOUT CONNECTOR ( -cO or aa ). 
3) RE-STA 


(4) ADJUST IGNITION TIMING 10° BTOC. 
(5) TURN OFF ENGINE AND RESTORE ELECTRICAL CONNECTION. 


FIRING ORDER 1-5-4-2-6-3-7-8 


FUEL TANKS) 


Go |] 0} carson can 


i 


THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS APPLICABLE 
TO 1990 MODEL YEAR NEW LIGHT-DUTY TRUCKS 


CATALYS Thpsetecn ake 


TA4961A 


ENGINE SPARK PLUG SPARK PLUG GAP ENGINE VACUUM HOSE 
DISPLACEMENT TYPE SPECIFICATIONS ROUTING (TYPICAL) V7458-2B 


SPECIAL SERVICE TOOLS/EQUIPMENT 


T59L-100-B T64L-6011-EA 


Impact Slide Hammer —T a Cylinder Ridge Reamer 


TS59L-100-B 


T58L-101-B 


Puller Attachment 
T61P-6019-B 


Front Cover Aligner 


TOOL-4201-C 
Dial Indicator with Bracketry 


T70P-6049-A 
Valve Spring Compressor 


T70P-6000 
Engine Lifting Brackets 


(Continued) 


(Continued) 


T64L-6011-EA 


T61P-6019-B 


T70P-6049-A 
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SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


Tool Number / 
Description 


(| Geeteoe 


Piston Pin Remover /Replacer 
-Al -A3 -A6 -AS5 -AA 


T68P-6135-A 


T65L-6250-A 
Camshaft Bearing Set 


T52L-6306-AEE 
Crankshaft Damper & Sprocket 
Replacer 


T52L-6306- AEE 


T58P-6316-D 
Crankshaft Damper Remover 


T58P-6316-D 


T79T-6316-A 
Damper Remover/Replacer 
Tool 


T79T-6316-A 


TOOL-6331-E — or TOOL-6331 
(351 CID) 

Upper Main Bearing Insert 
Remover & Replacer 


TOOL-6500-E 
Hydraulic Tappet Leakdown 
Tester 


T74P-6666-A 
Spark Plug Wire Remover 


T74P-6666-A 


T70P-68070-B 


T70P-6B070-B 
Front Cover Seal Remover 


(Continued) 


03-01B-73 


Tool Number/ 
Description illustration 


T88T-6701-A 
Front Cover Seal Installer 


T84L-19623-B 
A/C Spring Lock Coupling 
Disconnect Tool Set 


T7 1P-65 13-B 
Tappet Bleed Down Wrench 


T75L-6392-A 
Clutch Housing Alignment Tool 


T88T-6701-A 


T84L-19623-B 


T71P-6513-B 
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Engine, 7.5L MFI V-8 


03-01C-1 


SECTION 03-01C Engine, 7.5L MFI V-8 


SUBJECT PAGE 
ADJUSTMENTS 
Valve Clearances .........cccccccccsscccncsnsccccccncensccnsences 03-01C-46 
DESCRIPTION AND OPERATION 
Cooling System ........c.ccscccssssccscnscessscsccscnccssessesenes 03-01C-3 
Crankcase Ventilation System ..............scscsssscesenes 03-01C-2 
Emission Calibration Label ..........cssssssesccssesscsscens 03-01C-2 
VOLS ssc arccece sec ciccsec ie acs ccewusceseanesdeaceedesuceeceuseustets 03-01C-2 
Exhaust Emission Control System ..............ccssesse 03-01C-2 
Lubrication System .........cscscscscssssssscccscccscecscscsees 03-01C-2 
DIAGNOSIS AND TESTING) .......csccscsccscccscscssscsssssccecs 03-01C-3 
DISASSEMBLY AND ASSEMBLY 
Cylinder Assembly ............sssscsccscsecscsensscscsecnseees 03-01C-46 
Cylinder BIOCK.........sccscsccscscccnnnccscensessssccssscnsossns 03-01C-46 
Cylinder HOad........ccscsccecsecscssceccccessscnccsscssansesanes 03-01C-44 
Piston and Connecting ROG .........cccsssssscscsssenecees 03-01C-44 
VGIVGE TAD DOL cvisetcccsceecscwiccssivesdexevacsecesccecsesistuacsse 03-01C-43 
REMOVAL AND INSTALLATION 
GO SIAL: osecdeevcvesenenesctcicccueccescsccacsdenecessa cee enesdece 03-01C-23 
Camshaft Bearings. .........ccccscsccsscccscsccscsccessecsees 03-01C-42 
Camshaft Rear Bearing Bore Plug ........cccssessescees 03-01C-25 
Clutch Pilot Bearing.........cccccccscescssccccccecscccecssenes 03-01C-3 1 
Connecting Rod Beasing..........cccecssccscscscecscccccnss 03-01C-29 
Crankcase Ventilation System ...........s.ccscsscscscees 03-01C-10 
Crem GIO oicisasvdes cscnescc set adecehensesen cet eects 03-01C-39 
Crankshaft Rear Oll Seall............csssccscscnscenceneneces 03-01C-27 
Cylinder Heads. ........cscsccscscccsccnnecnscscsccscecscnccnces 03-01C-13 
Electronic Fuel Injection. ........cccsccsssesssccscsccccccscess 03-01C-3 
BS UNI sive cs cca ccececed cvcaentscacasawsudcnecessousencescuerwiees 03-01C-32 


VEHICLE APPLICATION 


F-250-350, F-Super Duty Chassis Cab and 
Motorhome Chassis, E-350 Vehicles 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont’d.) 
Be SO isaac isn crecseeatoecuce snes auc catcusunaneenuseauceveacenaee 03-01C-32 
F-250-350, F-Super Duty Chassis Cab and 
Motorhome Chassls .........cccscscsscccesscscencccsees 03-01C-35 
Engine COMmponentts...........ccccccsceccscscssceccsscsessenenes 03-01C-6 
Engine Front Supports, E-350...........csssssssscesccceces 03-01C-4 
Engine Front Supports, F-250-350, F-Super 

Duty, F-Super Duty Motorhome 

CBG GIS saccagesesvessicec te sedeceeusdusvaceceseacteussvenceweewwneee 03-01C-5 
Engine Rear Support ..........sscsssssscccscsssccccscecsceasens 03-01C-6 
Exhaust Manifolds. ..........scccccccscscscscccccscccscecscnees 03-01C-17 
FIV WHOO i oaccccccncecesscsiceasiccniavectsscccacatcsescstesvecescees 03-01C-25 
Front Cover and Timing Chainn..........csscessescsssaeees 03-01C-19 
Front Oll SO all wise cssccscecessccccsuscciwssecsssbenecvcesesccecess 03-01C-22 
Intake Manifold .........ccccsccccsnecscevcccncsccsecsccanscccees 03-01C-13 
Malin Bearing .........ccssccscecsccnecccsscccscncncecssancscncesns 03-01C-28 
OU PUR OR asiccccncdccuces coscevcauddeunececedcsceccceweccceceeceews 03-01C-32 
OU PR sicserex cece cczcesaicticcacciveecececeaiecscessccacesaseveans 03-01C-25 
OI PUNO sei ses conctecec so cceesccceceeccenencticemezeneedeceestessee 03-01C-27 
Pistons and Connecting Rods. .............ssscssssscsceses 03-01C-30 
Valve Rocker Arm and Tappets ........cccssssseccececese 03-01C-11 
Valve Rocker Arm Cover and Rocker Arm, 

F-Series and E-Serles...........scccssssssccssccccccenccees 03-01C-10 
Valve Spring, Retainer and Stem Seal .............00 03-01C-11 
VGIVE TaD DOL visciccisicceccssesicsvecssdeccccccsaseveusaceaswensecs 03-01C-13 
Water PUD iivcescscssecdceicies ccevecacdcceccossesscucceeesesnads 03-01C-19 

SPECIAL SERVICE TOOLS /EQUIPMENT.........cccsees 03-01C-52 
SPECIFICATIONS. ......cccscscecscccscecscscscccscccscccscncscsees 03-01C-48 
VEHICLE APPLICATION ........cccscecscccccscecvcccenscencccseecs 03-01C-1 


DESCRIPTION AND OPERATION 


Engine Code Information Label 


An engine code information label located on the rocker 
arm cover contains an engine build date, an engine 
plant code and an engine code. 


TYPICAL ENGINE CODE LABEL 


ENGINE CODE 


x» 
XL74SAA 


26 CALIB 987G 
MeaDE IN LIMA, OHIO 


/ 09/19/84 


N 


ENGINE PLANT CODE 
L-LIMA 


B-BRAZIL 
CH-CHIHUAHUA 


ENGINE BUILD DATE 
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DESCRIPTION AND OPERATION (Continued) 


Engine 


The 7.5L (460 CID) MFI V-8 engine has a cast iron 
cylinder block. The crankshaft is precision-cast, 
nodular iron alloy and has five main bearings. The 
pistons are hyper-eutectic cast aluminum alloy, tin 
plated. Valve rocker arms are pedestal-mounted and 
the tappets are hydraulic. Large intake and exhaust 


valves with wear-resistant hard chrome-plated stems 
provide optimum breathing. A low restriction air 
cleaner is utilized for maximum clean air intake. Refer 
to the chart under Specifications for complete 
specifications. 


The 7.5L (460 CID) MFI engine is optional for E-350, 
F-250 -350 and F-Super Duty. 


Emission Calibration Label 


The emission calibration number label is located on the 
left side door or left door post pillar. It identifies the 
engine calibration number, the engine code number 
and revision level. 


These numbers are used to determine if parts are 
unique to specific engines. 


NOTE: It is critical that the engine codes and the 
calibration number be used when ordering parts or 
making inquiries about the engine. 


CALIBRATION 
ETALONNAGE D> 
CALIBRACION 


2-54E-RO0 esnc-ceos1-ABY 


Exhaust Emission Control System 
Operation, removal, installation and required 


maintenance of the exhaust emission control devices 
used on the 7.5L (460 CID) MFI engine are covered in 
the Powertrain Control / Emissions Diagnosis Manual. 


Crankcase Ventilation System 


The 7.5L (460 CID) MFI V-8 engine is equipped with a 
positive closed-type crankcase ventilation system to 
purge the crankcase vapors. 


1 Canbe purchased as a separate item. 


Lubrication System 


The heart of the lubrication system is a full-pressure 
cast-iron pump. The high capacity ‘‘G-rotor’’ pump is 
driven by a hex shaft from the distributor. The 
pressure is relief-valve controlled. 


Oil is directed through a drilled oil passage to the 
full-flow oil filter and from the filter to main oil galleries 
intersecting the valve tappet guide bores. A drilled 
gallery (crossover) at the rear of the tappet chamber 
routes oil to the left bank. The main, connecting rod, 
and camshaft bearings are supplied with oil from the 
right oil gallery. 


Oil flow to the camshaft sprocket and timing chain is 
through an annulus and drilled passage at the front of 
the No. 1 camshaft bearing. Oil flow to the rocker 
arms is through the tappets and up the push rods to 
the arms. 


All 7.5L engines are equipped with an oil cooler. The 
cooler is block-mounted. The compact oil-to-water 

heat exchanger mounts directly to the left side of the 
engine, at the oil filter mounting pad. 


OIL PRESSURE 
SENDING UNIT 


FROM ENGINE 
TO FILTER 
TO COOLER 


WS 
‘ 
oY 
FROM COOLER 
BACK TO 


SHOWING OIL PUMP 
PRESSURE RELIEF 
AND RECIRCULATION OF OIL 
VIEW A 


VIEW SHOWING OIL 
COOLER BY-PASS FEATURE 
A18726-A 
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DESCRIPTION AND OPERATION (Continued) 


Cooling System 


The cooling system is a series-parallel flow design. 
Coolant flow is from the water pump through passages 
in the front cover (both sides) to the cylinder block. 
Flow continues through the block toward the rear of 
the engine and into the cylinder head at various 
transfer passages along the length of the cylinder 
block deck. It then travels from the cylinder heads to 
the water crossover at the front of the intake manifold, 
through the water outlet (thermostat housing) and to 
the top of the radiator. 


INTAKE MANIFOLD 
(WATER CROSSOVER/OUTLET) 


TE 
THERMOSTAT 


ASSEMBLY 


RADIATOR INLET 
FROM ENGINE 


FROM HEATER 
WATER PUMP 


(ly 


Ag 


\\ 


/ 
A 


A 
(Z 


RADIATOR ASSEMBLY NN Lf INW FRONT COVER 


RADIATOR OUTLET 
TO ENGINE OIL 


COOLER 


DIAGNOSIS AND TESTING 


Refer to Diagnosis and Testing in Section 03-00. 


REMOVAL AND INSTALLATION 


The following procedures can be performed with the 
engine in the vehicle. 


When installing nuts or bolts (refer to Torque 


Specifications listed at the end of this section), oil the 
threads with lightweight engine oil. Do not oil threads 
requiring oil-resistant or water-resistant sealer. 


Engine, 7.5L MFI V-8 


03-01C-3 


CYLINDER HEA‘* 
(R.H. BANK) 


HEATER INLET HEATER CORE 


CYLINDER BLOCK 
(R.H. BANK) 


HEATER OUTLET 
CYLINDER BLOCK 
(L.H. BANK) 


CYLINDER HEAD 
GASKET 


CYLINDER HEAD 
(L.H. BANK) 


TO INTAKE MANIFOLD 
(WATER CROSSOVER OUTLET) 


COOLANT OVERFLOW 
RESERVOIR 


A18727-A 


Refer to Section 03-00 for cleaning, inspection and 
testing procedures. 


Electronic Fuel Injection 


Refer to Section 03-04C for service of MFI 
components. 
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REMOVAL AND INSTALLATION (Continued) 


Engine Front Supports, E-350 


Front supports are located on each side of the cylinder 
block. The following procedures apply to either 
support. 


Removal 


1. 


Support the engine with a jack and a wood block 


Engine, 7.5L MFI V-8 


Installation 


ts 


Assemble the insulator to the frame bracket and 
install the attaching nuts. The insulator should 
be installed so that the word TOP is visible on 
either side of the engine. Tighten the attaching 
nuts to 68-94 Nem (50-70 ft-lb). 


placed under the oil pan. Be sure to position wood ep Poonen ine nS uator ane mame Dacre 
blocie cogs notte cause any damane tovolioan assembly to the engine insulator bracket and the 
y g pei: frame crossmember. Install the through-bolt 
2. Remove the locknuts from the bolts attaching the attaching the insulator to the engine bracket. The 
support bracket to the frame crossmember and through-bolt for the right insulator must be 
frame side rail. installed from the front of the engine. The through 
oR he th h-bolt attaching the engine bolt for the left insulator must be installed from the 
: peor. eae the sie pia eee rear of the engine. Tighten the nut to 55-78 N-m 
; (40-58 ft-lb) and install the cotter pin. Lower the 
4. Raise the engine with the jack, until the insulator engine. 
- in ket. , ; 
eration ie Sup ene ene eese: 3. Install the locknuts on the bolts attaching the 
5. Remove the insulator and frame bracket as an frame bracket to the crossmember. Tighten the 
assembly. frame bracket attaching bolt locknuts to 48-67 
6. Remove the nuts attaching the insulator to the N-m (35-50 ft-lb). Tighten the crossmember 


frame bracket. 


Engine Supports, E-350 


Bolt and Retainer 
M12-1.75 x 32 Hex Flange 
Nut and Washer Assembly 
81-108 N-m (60-80 Ft-Lb) 


N807251-S2 


N621945-S2 


Part 
Number Description 


VIEW SHOWING INSTALLATION OF ENGINE 
MOUNTS FOR 7.5L (460 C.I.D.) V-8 ENGINE 


Part 
Number Description 


bolts and locknuts on the left support 
bracket to 98-142 N-m (72-105 ft-lb). 
Remove the jack and wood block. 


SHOWING INSTALLATION OF 
REAR ENGINE MOUNT 


Screw and Washer 
Assembly 81-108 N-m 
(60-80 Ft-Lb) 
Insulator and Retainer 
Assembly 


390066-S2 


6D09 1 


03-01C-4 


(Continued) 


379696-S2 Nut 54-78 N-m (40-58 Ft-Lb) 


(Continued) 
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03-01C-5 Engine, 7.5L MFI V-8 03-01C-5 
a 


REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number Description 
12 


6038 insulator Assembly N807250-S2 Bolt and Retainer 


N642569-S36 Cotter Pin M12-1.75 x 32 
6046 Bracket 13 6046 Bracket 


387811-S100 Bolt 68-94 N-m (50-70 Ft-Lb) 14 | N802074-S2 Nut M12-1.75 76-104 Nem 


385734-S2 Bolt (56-77 Ft-Lb) 
15 | 6028 Bracket 


6029 Bracket 
16 | 45354-S2 Nut and Washer 7 / 16-14 
(Continued) 68-92 N-m (50-68 Ft-Lb) 


TA6538A 


Engine Front Supports, F-250-350, F-Super 3. Raise engine until insulator-to-engine block bolts 
Duty, F-Super Duty Motorhome Chassis are accessible. 
Removal and Installation 4. Remove insulator-to-engine block bolts and 
: insulator. 
1. ,Support engine with a jack and wood block 
(60-80 ft-lb). Tighten insulator-to-lower bracket nuts to 
2. Remove insulator-to-lower bracket nuts for both 96-127 Nm (7 1-94 ft-lb). 


front engine mounts. 


Engine Supports, F-250-350, F-Super Duty 


BRACKET LT 
6028 (RH) yg02114-S2 


INSULATOR 
ASSEMBLY 


NUT INSULATOR AND 
N800837-82 RETAINER ASSEMBLY 
88-115 Nem ean 
(65-85 FT-LB) BOLT 
TIGHTEN TO 
60-80 Nem 
(44-59 FT-LB) 
Seal 
NUT AND WASHER \ Ses Ye GUSSET 
ASSEMBLY XO S/ — 7F468 : 
N802320 — \S é~_ > 
TIGHTEN TO wr 
81-115 Nem 
(60-85 FT-LB) Bs 
FRONT OF 
NUT AND WASHER 
VEHICLE BRACKET ASSEMBLY 
AXLE PIVOT BRACKET 6061 (LH) kobe 
NUT USED ON VEHICLES rap ee 
WITH LEAF SPRING 7194 FT-LB) 
FRONT SUSPENSION A7329-E 
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03-01C-6 Engine, 7.5L MFI V-8 03-01C-6 
LS a I I I I CE EIT ESET 


REMOVAL AND INSTALLATION (Continued) 


Engine Front Supports, F-Super Duty Motorhome Chassis 


gs BOLT INSULATOR 
BRACKET _ 81-108 Nem 
6046. (60-80 FT-LB) 


INSULATOR Le Z SHIELD 
A “—~ 6D037 


BOLT 
N802114 


NUT 7 s 
N800937 3 BOLT 
58-77 Nem : [s= 81-108 Nem 
(34-57 FT-LB) =e —s (60-80 FT-LB) 


N802114 == \ = 


pen ZN sie 5 
FRONT OF VEHICLE ¢ * 
‘ e A BRACKET 
. SPs 6061 (LH) 
es: a, oot hd 


BN NUT 
aS N800937 
58-77 Nem 
(34-57 FT-LB) 


NUT 


BRACKET N802320 


6037 (RH) (43-67 FT-LB) (71ea FAB) A12973-B 


Engine Rear Support . Lower the transmission and install the 
Removal insulator-to-frame crossmember nuts. Tighten the 


nuts to 68-94 N-m (50-70 ft-Ib) on E- and 
1. Remove the attaching bolts, nut and washer as F-Series. 


previously outlined. 


2. Raise the transmission slightly to provide 
clearance; then, remove the insulator and 
insulator retainer. Engine Components 


installation The following exploded views of the 7.5L MFI engine 
: are typical and are references for procedures outlined. 
1. Position the insulator and retainer as previously The parts descriptions and basic numbers in the 
outlined. Install the insulator-to-extension housing illustration keys correspond with the Ford Master 
bolts and lockwashers. Tighten to 68-94 Nem 
(50-70 ft-lb) on E-250-350; 60-80 N-m (44-59 Parts Catalog. 
ft-lb) on F-250-350 and F-Super Duty. 
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Engine, 7.5L MFI V-8 


03-01C-7 


REMOVAL AND INSTALLATION (Continued) 


7.5L MFI (460 CID) V-8 Engine, External Exploded View 


or) 
ig 


A10741-C 
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Engine, 7.5L MFI V-8 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


Part 
Number Description 


03-01C-8 


1 | 9F593 Fuel Injector (8) 6A505 Cover (F-Series) (LH) 
2 | 9F792 Fuel Rail Assembly 6766 Cap 
3 | N802626 Bolt (4) 56559 Bolt 
4 |6C324 Tube (F-Series) 42997 Bolt 
5 | 6C342 Tube (E-Series) 17KO56 Bracket (LH Rear) 
6 | 6B890 PCV Valve 6051 Gasket 
7 |6K780 Grommet 382330 Bolt (10) 
8 | 390768 Bolt (8) 382301 Bolt (10) 
6A532 Washer (8) 37 1485 Insert (6) 
6582 Cover (RH) 9D477 Hose and Valve 
W623842 Washer (8) N80 1906 Elbow 
390774 Bolt (4) 33771 Nut (4) 
9E926 Throttle Body 12A087 Shield (E-Series) (RH and 
9&936 Gasket LH) 
9424 Upper Intake Manifold 12A087 Shield (F-Series) (RH Only) 
386153 Nipple 12A087 Shield (F-Series) (LH Only) 
389642 Nipple 9429 Manifold (LH) 
9D476 Gasket 6049 Cylinder Head (2) 
9F483 EGR Valve 6710 Gasket 
3907 15 Stud (2) 6675 Oil Pan 
3907 12 Bolt (4) 6A674 Reinforcement (RH) 
9H486 Gasket 6734 Washer 
9F715 Air Bypass Valve 6730 Plug 
N605893 Bolt (2) 388221 Bolt (23) 
358720 Bolt (2) 6694 Reinforcement (LH) 
8594 Connector 6750 Dipstick (E-Series) 
8255 Gasket 6750 Dipstick (F-Series) 
8575 Thermostat 6754 Tube (F-Series) 
10884 Sensor — Coolant 6754 Tube (E-Series) 
Temperature 6714 Oil Filter 
12648 Sensor 6895 Bolt 
12A697 Air Charge Temperature 6B856 Oil Cooler Assembly 
Sensor 6890 Insert 
9D446 Valve — EGR 391001 Clamp 
9D446 Valve — EGR 6020 Gasket 
9J447 Intake Manifold 6059 Front Cover 
38768 Fitting 6023 Pointer 
9430 Exhaust Manifold (RH) 6700 Seal 
9439 Gasket (2) 8507 Gasket 
9A425 Seal 8508 Cover 
9A425 Seal 8513 Gasket 
6500 Tappet (16) 8501 Coolant Pump 
382080 Plug 18K396 Tube 
6A008 Plug (4) 8597 Hose 
6010 Block 97355 Clamp (2) 
6397 Dowel (2) 56559 Bolt 
57658 Bolt 42997 Bolt 
6375 Flywheel 17A084 Bracket (RH Front) 
390639 Bolt 12A332 Distributor Assembly 
6A373 Adapter Plate 12127 Distributor 
6584 Gasket (2) 12390 Gear 
6A505 Cover (E-Series) (LH) 12270 Clamp 
6766 Cap (E-Series) 42955 Bolt 
389885 Clamp 12A217 Adapter 
6763 Filler Pipe (E-Series) 12106 Cap 
(Continued) 12280 Spark Plug Wires (RH) 


12281 


Spark Plug Wires (LH) 
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TAPPET 
6500 
7.5L EFi TRUCK ENGINE (15 REQ’D) PLUG BAFFLE BOLT KEY 
382080 6A531 385658-S2 6518 
£2. (16 REQ’D) \ (16 REQ’D) (32 REQ’D) 
| shes FULCRUM 
6A528 
speek (16 REQ’D) 
BLOCK 6564 6A517 


6010 (16 REQ’D) 


BEARING push iste 
6261 (16 REQ’D) 
(5 PLACES) 


CYLINDER 
HEAD 
6049 


CAMSHAFT 
THRUST 


PLATE SEAT 
een 6057 6A517 
(8 REQ’D) (8 REQ’D) 
SPROCKET Sabie INSERT 
6256 EXHAUST VALVE 371485-S 
358761-S (6 REQ’D) 
(2 REQ'D) : 6505 
DRIVE SHAFT , (8 REQ’D) SPARK PLUG 
6A618 INTAKE VALVE 12405 
\ NUT 6507 (8 REQ’D) 
382802-S2 (8 REQ’D) 
- 
OIL PUMP tds aaa 
42910-S sat wee BOLT 
(2 REQ'D) re DOWEL 390639-S 
6625 (2 REQ’D) 
BOLT MAIN 
57647-S BEARING 
(2 REQ’D) 6333 FLYWHEEL 
THRUST (4 PLACES) 6375 
PISTON PISTON BEARING 
RING 
6110 on 6337 
PIN (8 REQ’D) Phas 
6135 (8 REQ’D) 
(8 REQ'D) COVER 
BOLT | : 6A373 
6214 
(16 REQ‘D) Pe ; OlL SEAL 
6701 
ROD ; 
6200 | (2 REQ‘D) 
(8 REQ’D) MAIN 6303 
TIMING CHAIN peel 
6268 ; ‘ yy THRUST (4 PLACES) 
WASHER BEARING 
6310 211 Ws 6A339 
SPACER (16 REQ'D) Secs 
6359 . WS CAP BEARING 
CAP 
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sae BEARING CAP STUD 7.5L EFI TRUCK ENGINE 


388448. 


(8 REQ’D) 
BOLT 


382300-S 
(10 REQ’D) 


RETAINER 
6514 
(16 REQ’D) 


SPRING 
6513 
(16 REQ’D) 


DRY SEAL — INTAKE 


BOLT 
382301-S 
(10 REQ’D) 


WET SEAL — EXHAUST 


A10742-2A 
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REMOVAL AND INSTALLATION (Continued) 


Crankcase Ventilation System 5. 
E-350, F-250-350 and F-Super Duty 
Removal and Installation 


Remove crankcase ventilation (PCV) valve from 
the valve rocker arm cover (for right cover). 


6. On€Econoline, remove oil fill tube from left rocker 


Remove ventilation intake hose from the air 


arm cover. 


cleaner and the oil fill tube on left rocker cover. e rll Fags Aah ale a ventilation hose 

ricer oe ae ventilation filter pack 8. Position wiring and vacuum harnesses to gain 
rom dirty side of air cleaner assembly. access in order to remove right valve rocker arm 

Remove the PCV valve from the grommet on the cover. 

right rocker cover. | 9. Remove attaching bolts and remove the valve 

Disconnect the crankcase ventilation hose at the rocker arm cover(s). 

upper intake manifold and at the evaporative 10. Remove fulcrum bolt, oil deflector, fulcrum seat 


emission harness. 


and rocker arm. 


For installation, follow removal procedures in reverse 


order. 
PCV VALVE 
PCV HOSE AND 6B890 
TEE ASSEMBLY FULCRUM 
9C34 BOLT-385658-S2 
FULCRUM 
&: SEAT-6A528 
Ny 5 D, ROCKER 
: ARM 
ety & 5 / /eroumer pis 
aw: io wf 
Se 
A3236-D 


Installation 


1. Apply Ford Multi-Purpose Grease 
DOAZ-19584-AA (ESR-M1C 159-A) or equivalent 
to the top of the valve stems, the rocker arm and 
fulcrum seats. 


Position the No. 1 piston at TDC at the end of the 
compression stroke (Position No. 1). Install the 
rocker arm, fulcrum seat, oil deflector and fulcrum 
bolt on the following valves: 


No. 1 Intake No. 1 Exhaust 
No. 3 Intake No. 8 Exhaust 
No. 7 Intake No. 5 Exhaust 
No. 8 Intake No. 4 Exhaust 


Make sure the fulcrum seat base is inserted into its 
slot on the cylinder head before tightening the fulcrum 
bolts. Tighten the fulcrum bolt to 25-33 N-m (18-25 
ft-lb). 

3. Position the crankshaft in Position No. 1 and 
install the rocker arm, fulcrum seat, oil deflector 
and a bolt on the following valves: 

No. 2 Intake No. 2 Exhaust 
No. 4 Intake No. 3 Exhaust 


No. 5 Intake No. 6 Exhaust 


FRONT OF ENGINE 2: 


Valve Rocker Arm Cover and Rocker Arm, 
F-Series and E-Series 


Removal 
Disconnect battery(s). 


On Econoline, remove air cleaner and intake duct 
assembly. 


On the right side of the engine, disconnect the 
secondary air injection (Thermactor) system, 
including brackets, and position out of the way. 
On the left side of the engine, remove the ignition 
coil mounting bracket and position out of the way. 


Disconnect spark plug wires from spark plugs 
using Spark Plug Wire Remover T74P-6666-A 
and position wires out of the way. 
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REMOVAL AND INSTALLATION (Continued) 


No. 6 Intake No. 7 Exhaust 


TIMING 


POSITION 1—NO. 1 AT TOC AT END OF COMPRESSION STROKE. 
POSITION 2—ROTATE THE CRANKSHAFT 360 DEGREES 
{ONE REVOLUTION) CLOCKWISE FROM POSITION 1. 


A7906-1A 


Make sure the fulcrum seat base is inserted into its 
slot on the cylinder head before tightening the fulcrum 
bolts. Tighten the fulcrum bolt to 25-33 N-m (18-25 
ft-lb). Adjust the valve clearance as outlined under 
Adjustments. 


4. Clean valve rocker arm cover(s) and cylinder 
head sealing surface(s). Position seal in cover 
seal groove, making sure that the seal tang is 
aligned with notch in the cover. 


5. Position cover(s) on the cylinder head(s). Starting 
with rearmost bolt and working forward, tighten 
the four rocker arm cover bolt and washer 
assemblies to 12-15 Nem (9-11 ft-lb). 


6. Install PCV valve into right side valve cover. 


7. Install ignition coil mounting bracket. Connect 
spark plug wires to spark plugs. 


8. Connect secondary air injection (Thermactor) 
valve and bracket assembly. 


9. Install Thermactor air supply tube and hose at 
Thermactor valve. 


10. Install air cleaner and intake duct assembly. 
11. Connect battery(s). 
12. Start engine and check for leaks. 
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Engine, 7.5L MFI V-8 


Valve Rocker Arm and Tappets 
Removal 


1. Remove the valve rocker arm cover, lower intake 
manifold, rocker arm fulcrum assembly, push rod, 
and associated parts as described in this section. 


2. Lift out tappet(s). 
Installation 
1. Place tappet(s) in position in the bore. 


2. Install lower intake manifold gaskets and seals. 
Install lower intake manifold, rocker arm fulcrum 
assembly, push rod, and associated parts as 
described in this section. 


Clean the sealing surfaces of the valve cover and 
cylinder head. 


Position seal in cover seal groove, making sure 
that the seal tang is aligned with notch in the 
cover. 


Position cover(s) on the cylinder head(s). Starting 
with the rearmost bolt and working forward, 
tighten the rocker arm cover bolt and washer 
assemblies to 8-12 N-m (6-9 ft-lb). 


Install the air cleaner and all other hardware 
removed. 


Run the engine at fast idle and check for oil leaks. 


Vaive Spring, Retainer and Stem Seal 


lf the valve or valve seat has not been damaged, the 
valve spring damper assembly, seals and retainers 
may be replaced by holding the affected valve against 
its seat using compressed air. Use an appropriate air 
line tool installed in the spark plug hole. A minimum of 
965 kPa (140 psi) line pressure is required. If air 
pressure does not hold the valve shut, the valve or 
valve seat is damaged and the cylinder head must be 
removed and serviced. Refer to Section 03-00. 


Removal 


1. Remove the valve rocker arm cover and 
associated parts as described in this section. 


2. Remove the rocker arm and fulcrum assembly. 


03-01C-11 


03-01C-12 


REMOVAL AND INSTALLATION (Continued) 


3. 


COMPRESSOR 
TO 
T70P-6049-A 


Using Valve Spring Compressor T70P-6049-A 
compress the valve spring and remove the 
retainer locks, spring retainer, and spring. 
Remove and discard the stem seal. 


VALVE 
SPRING 


OL 


2 TIT TS 


A10088-B 


If air pressure has forced the piston to the bottom 
of the cylinder, any removal of air pressure will 
allow the valve(s) to fall into the cylinder. A rubber 
band, tape or string wrapped around the end of 
adjacent valve stems will prevent this condition 
and will still allow enough travel to check the 
valve for binds. 


Inspect the valve stem for damage. Rotate the 
valve and check the stem tip for eccentric 
movement. Move the valve up and down through 
normal travel in the valve guide and check the 
stem for binds. If the valve has been damaged, it 
will be necessary to remove the cylinder head 
and service. Refer to Section 03-00 for cylinder 
head repair procedures. 


installation 


NOTE: Unique exhaust and intake guide-mounted 
valve stem seals are required and care should be used 
to install the correct seal in the appropriate location. 
The seals are identified on one end with IN for intake 
and EX for exhaust. 


a 


Install new valve stem seals as follows: 


a. With valves in head, place plastic installation 
cap over end of valve stem. Lubricate the 
surface of the plastic cap to aid seal 
installation. 


b. Slide valve stem seal carefully over cap and 
push seal down until jacket touches top of 
valve guide. 


Engine, 7.5L MFI V-8 03-01C-12 


c. Remove plastic installation cap. Using Valve 
Seal Installer T73P-657 1-A push the seal 
down until it bottoms on the valve guide. 


Apply Ford Multi-Purpose Grease 

DOAZ- 19584-AA (ESR-M1C 159-A) or equivalent 
to all contact surfaces of the rocker arm. Install 
push rod, rocker arm and fulcrum assembly and 
the spark plug as described in this section. 


3. Install the rocker arm cover as outlined. 


VALVE SEAL INSTALLER — T73P-6571-A 


A7070-G 
VALVE STEM SEAL INSTALLATION 
PLASTIC INSTALLATION CAP 
(OIL SURFACE OF CAP TO 
FACILITATE SEAL INSTALLATION) TOOL-T73P-6571-A 
SHOULD CONTACT 
SHOULDER 
SEAL JACKET 

STEP NO. 1 STEP NO. 2 STEP NO. 3 
A7071-C 
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REMOVAL AND INSTALLATION (Continued) 


intake Manifold 
Removal and Installation 


NOTE: On F-350 vehicles, it is possible to remove 
upper and lower manifolds as an assembly. On E-350 
vehicles it is necessary to remove the upper intake 
manifold first, then the lower intake manifold. Refer to 
Section 03-04C for upper and lower intake manifold 
removal. 


Vaive Tappet 


The following procedure is applicable for removing one 
or all of the valve tappets. Before replacing a hydraulic 
valve tappet for noisy operation, make sure the noise 
is not caused by improper valve clearance or by worn 
rocker arms and/or push rods. 


Removal 


1. Remove intake manifold. Refer to Section 
03-04C. 


2. Remove the valve rocker arm covers as 
described in this section. Loosen the rocker arm 
fulcrum bolts and turn rocker arms to one side. 


A15758-A 


Remove the push rods. Keep push rods in 
sequence so they can be installed in their original 
locations. 


Remove the valve tappets with a magnet. Place 
them in a rack in sequence. Rotate tappets back 
and forth to loosen them from gum or varnish 
deposits. 


Refer to Section 03-00 for cleaning, inspection and 
testing procedures. If necessary to disassemble 
tappet(s), refer to Valve Tappet Disassembly and 
Assembly. 
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Engine, 7.5L MFI V-8 


Installation 


1. Clean the outside of valve tappets. Tappets and 
bores are to be lubricated with recommended 
engine oil before installation. Install the tappets 
into their original bores. Check any new tappet 
for free fit in bore to which it is to be installed. 
Prior to installation of a new lifter, make sure lifter 
is full of oil by working the valve tappet plunger up 
and down until the tappet fills with fluid and all 
traces of air bubbles has disappeared. 


Install push rods in original positions. Apply Ford 
Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent to valve stem tips 
and push rod ends. 


Position the rocker arms over the push rods. 
Tighten the bolts following the procedure under 
Valve Rocker Arm Installation. Adjust valve 
clearance as outlined. 

Install rocker arm covers as described in this 
section. 


Install intake manifold and throttle body (9E926). 
Refer to Section 03-04C. 


Cylinder Heads 
Removal 


1. Disconnect battery negative cable(s). Drain 
cooling system. 


On F-250-350 vehicles, remove upper and lower 
intake manifold as an assembly. On E-350 
vehicles, remove upper intake manifold, then 
lower intake manifold. Refer to Section 03-04C. 


Disconnect muffler inlet pipe at exhaust manifold. 


Remove power steering and alternator drive 
belts. 


Remove secondary air injector (Thermactor) 
pump and alternator. 


Remove the secondary air injector (Thermactor) 
pump bracket from the right head. 


lf equipped, discharge the air conditioning system 
into an approved refrigerant recovery system. 
Refer to Section 12-03 in the Body / Chassis 
Volume. Follow all safety precautions. Remove 
hose assembly from rear of air conditioning 
compressor. Remove bolts attaching air 
conditioning compressor to air 

conditioning / power steering support bracket. 


Remove nut attaching air conditioning / power 
steering support bracket to water pump. Remove 
bolts attaching air conditioning / power steering 
support bracket to front of head. Swing bracket 
out of the way with power steering pump still 
attached. 


Disconnect the oil filler tube (E-Series and 
Motorhome Chassis). 


03-01C-13 


03-01C-14 


Engine, 7.5L MFI V-8 


03-01C-14 


REMOVAL AND INSTALLATION (Continued) 


10. Remove valve rocker arm covers. Remove 


11. 


12. 


rocker arm fulcrum bolts, rocker arms, fulcrums 
and push rods in sequence so they can be 
installed in their original positions. 


Remove cylinder head attaching bolts. Lift 
cylinder heads and exhaust manifolds as 
assemblies from cylinder block with a hoist or 
other suitable lifting device. If necessary to 
loosen cylinder head gasket seal, pry at 
forward corners of cylinder heads against 
casting bosses provided on cylinder block. 
Do not damage machined surfaces of head or 
block. Discard cylinder head gasket. 


If disassembly or machining of cylinder head is 
required, remove exhaust manifold. 


Installation 


1. 


Clean cylinder head, intake manifold, valve 
rocker arm cover, and cylinder block sealing 
surfaces. If cylinder head was removed for 
cylinder head gasket replacement, check 
flatness of cylinder head and block gasket 
surfaces for flatness. Refer to Section 03-00. If 
exhaust manifold was removed, coat cylinder 
head and manifold port areas with film of Premium 
Long-Life Grease XG- 1-C or -K (ESA-M1C75-B) 
and install manifold to cylinder head. 


Place two long cylinder head attaching bolts in 
two rear lower bolt holes of left cylinder head. 
Place a long cylinder head attaching bolt in rear 
lower bolt hole of right cylinder head. Use rubber 
bands to retain bolts in position, above 
head-to-block mating surface, until cylinder heads 
are installed. 


Position new cylinder head gaskets on block over 
dowels. Do not apply sealer to head gasket 
surfaces. Place cylinder heads on block, guiding 
exhaust manifold studs into muffler inlet pipe 
connections. Install remaining attaching bolts 
(longer bolts in lower row of bolt holes). Tighten 
all cylinder head attaching bolts in sequence 
shown in three steps: first to 95-108 N-m (70-80 
ft-lb), then to 136-149 N-m (100-110 ft-lb), and 
finally to 177-189 N-m (130-140 ft-lb). When this 
procedure is used, it is not necessary to 
tighten bolts after extended operation. 


10. 


11. 
12. 


13. 


14. 


15. 
16. 
17. 


Clean and inspect push rods, one at a time. Clean 
the oil passage in the push rods with a suitable 
solvent, and blow out with compressed air. 


Install push rods in original positions. Apply Ford 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to valve stem tips 
and push rod ends. 


Lubricate and install the rocker arms as 
described in this section. Make sure lower ends 
of push rods remain seated in valve tappets. 


Tighten muffler inlet pipe stud nuts to 34-52 Nem 
(25-38 ft-lb). 


Install intake manifold and throttle bodyassembly. 
Refer to Section 03-04C. 


Perform Valve Clearance Check as outlined. 


Install air conditioning / power steering mounting 
bracket, with power steering pump in place, to 
left cylinder head and water pump. Tighten bolts 
to 54-7 1 N-m (40-53 ft-lb) and nut to 41-54 Nem 
(30-40 ft-lb). If equipped with air conditioning, 
attach compressor to mounting bracket. Tighten 
compressor mounting bolts to 24-31 Nem (18-23 
ft-lb). Connect service valves and hoses to 
compressor. 


Install alternator bracket to right cylinder head. 


Install alternator and air pump to bracket. Refer to 
Specifications at the end of this section for bolt 
torques. 


Install air conditioning and power steering pump 
drive belt. Install alternator and secondary air 
injection (Thermactor) pump belt. Refer to 
Section 03-05. 


Fill and bleed cooling system. Refer to Section 
03-03. Fill and bleed power steering reservoir, as 
necessary. Refer to the Body / Chassis Manual, 
Section 11-00. 


Connect battery(s). 
Start engine and check for leaks. 


lf equipped with air conditioning, evacuate 
compressor and partially charge system with 
refrigerant. Refer to the Body /Chassis Manual, 
Section 12-03. 
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03-01C-15 Engine, 7.5L MFI V-8 03-01C-15 
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REMOVAL AND INSTALLATION (Continued) 


7.5L Accessory Bracket, Left 


FRONT OF 
ENGINE 


Part 
Number Description 


3 |6750 Oil Indicator Tube 
4 |N801206-S2 Nut M10-1.5 41-54 Nem 
(30-40 Ft-Lb) 


(Continued) 


Air Conditioning Hose 
Assembly — F-Series 
Bolt M8-1.25 x 123 
24-31 N-m( 18-23 Ft-Lb) 


(Continued) 
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03-01C-16 Engine, 7.5L MFI V-8 03-01C-16 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
5 


Bracket — Power Steering 
Pump 


Nut 3/8-16 41-54N-m 
(30-40 Ft-Lb) 

Power Steering Pump — 
Econoline 

Stud 

Bracket, Air Conditioning 
Compressor and Power 
Steering — Econoline 
Screw M10-1.5 x 33 41-54 
N-m (30-40 Ft-Lb) 

Pulley Assembly, Power 
Steering — Econoline Press 
Flush + 0.25mm (0.010 Inch) 
Nut 3/8-16 41-54 N-m (30-40 
Ft-Lb) 


Part 
Number Description 


391319-S2 Bolt 7/16-14x 5.5 
54-71 N-m (40-53 Ft-Lb) 
Bolt 1/2-13 x 3.75 68-92 Nm 
(51-67 Ft-Lb) 

Belt Tensioner Assembly 
idler Assembly — 
Accessory Drive Belt 

Bolt M8- 1.25 x 40 24-31 Nem 
(18-23) 

Air Conditioning Compressor 
Power Steering Pump — 
F-Series 

Bracket, Air Conditioning 
Compressor and Power 
Steering Pump — F-Series 
Pulley Assembly, Power 
Steering — F-Series Press 
Flush + 0.25mm (0.010 Inch) 


13 


56 192-S2 


3A674 6B209 


19A216 


388112 
19E708 


N605790-S2 


19D629 
3A674 


N300199-S8 


3D673 19E708 


382802-S2 3D673 


(Continued) 


7.5L Accessory Bracket, Right 


A16401-A 
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03-01C-17 Engine, 7.5L MFI V-8 03-01C-17 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


10300 Alternator 

10159 Bracket — Alternator 
Adjusting Arm 

N8064 13-S36 Bolt M8- 1.25 x 33 — Used 
with Medium and Large 
Frame Alternator 30-40 N-m 
(22-29 Ft-Lb) 


390785-S36 Screw 3/81-16 x 1.25 — 
Used with Small Frame 
Alternator 41-54 N-m (30-40 


Ft-Lb) 

56540-S36 Bolt 3/8-16 x 1.0 41-54N-m 
(30-40 Ft-Lb) 

§6542-S2 Bolt 3/8-16 x 1.5 40-55 Nem 
(30-41 Ft-Lb) 

391319-S2 Bolt 7/ 16-14 x 5.50 54-71 
N-m (40-53 Ft-Lb) 

56564-52 Bolt 7/ 16-14x 2.054-71N-m 
(40-53 Ft-Lb) 

391314-S2 Bolt 3/8-16 x 5.25 41-54 N-m 
(30-40 Ft-Lb) 


(Continued) 


Exhaust Manifolds 
Removal 


1. If removing right exhaust manifold, remove spark 
plug heat shield. 


2. Remove spark plug wires using Spark Plug Wire 
Remover T74P-6666-A. 


SPARK PLUG 
WIRE REMOVER 
T74P-6666-A 


TWIST AND PULL 
B3496-E 


Disconnect external EGR tube on left exhaust 
manifold. 


Disconnect exhaust manifold(s) at muffler inlet 
pipe(s). 
On Econoline, remove power steering pump 


support brace from back of power steering pump. 


Remove oil dipstick tube from left exhaust 
manifold. 


Part 
Number Description 


56544-S36 Bolt 3/8-16 x 2.0 41-54 Nem 
(30-40 Ft-Lb) 

10239 Bracket — Alternator 
Mounting 

N802493-S2 Screw M6-1.0 x 16 
12-15 N-m (9-11 Ft-Lb) 

9C480 Pulley Assembly — 
Thermactor Pump 

9A486 Thermactor Pump 

56543-S36 Bolt 3/8-16 x 1.75 41-54 Nem 
(30-40 Ft-Lb) 

8509 Pulley Assembly — Water 
Pump 

8620 Belt — Drive 6K x 67.5 W/O 
A/C and All Econoline 6k x 
68.6 F-Series with A/C 

42988-S36 Bolt 3/8-16 x 1.0 54-71 Nem 
(40-53 Ft-Lb) 

6312 Pulley — Crankshaft 

8620 Belt — Drive 6k x 49.5 — 
Small and Medium Frame 
Alternator 6k x 50.5 — 
Large Frame Alternator 


Remove attaching bolts. Remove exhaust 
manifold(s). 


Inspect the cylinder head joining flanges of the 
exhaust manifold(s) for evidence of exhaust gas 
leaks. 


Inspect the manifold(s) for cracks, damaged 
sealing surfaces, or other wear or damage that 
would make them unfit for further service. 


Installation 


1. 


Clean mating surfaces of exhaust manifold(s) and 
cylinder head(s). Clean mounting flange of 
manifold(s) and inlet pipe(s). Apply light film of 
Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) to exhaust manifold(s). 


Position exhaust manifold(s) on cylinder head(s). 
Install attaching bolts and washers, starting at 


fourth bolt hole from front of each manifold. 
Tighten bolts to 30-41 N-m (22-30 ft-lb), working 
from center of manifold to both ends. 


Position inlet pipes to manifolds. Install attaching 
nuts and tighten to 39-49 N-m (25-36 ft-lb). 


Install heat shield and spark plug wires. 


On Econoline, install power steering pump 
support brace. 


Install air cleaner and intake duct assembly, if 
removed. 


Start engine and check for exhaust leaks. 
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03-01C-18 Engine, 7.5L MFI V-8 03-01C-18 
me ae rg eee 


REMOVAL AND INSTALLATION (Continued) 


7.5L Exhaust Manifold Installation 


FRONT OF ENGINE 


RIGHT SIDE E- AND F-SERIES 


LEFT SIDE 
F-SERIES 


LEFT SIDE 
E-SERIES Asien 
Part 
Number Description 
3/8-16 x 2.82 Hex Shoulder 8 | 6050 Cylinder Head — Right 


Stud 30-41 Nem 
(22-30 Ft-Lb) 


390849 3/8-16 x 2.75 Bolt 30-41 Nem 
(22-30 Ft-Lb) 

3/8-16 x 3.79 Hex Shoulder 
Stud 30-41 Nem (22-30 
Ft-Lb) 

3/8-16 Nut 22-37 Nem 

(11-27 Ft-Lb) 

3/8-16 Nut 13-24 Nem 

(10-18 Ft-Lb) 

Heat Shield — E-Series 
3/8-16-16 x 2.82 Hex 
Shoulder Stud 30-41 N-m 
(22-30 Ft-Lb) 

Exhaust Manifold — Left 
Cylinder Head — Left 


3/8-16-16 x 3.79 Hex 
Shoulder Stud 30-41 N-m 
(22-30 Ft-Lb) 


3/8-16 Nut 13-24 Nem 
(10-18 Ft-Lb) This Location 
Only 
12A087 Spark Plug Heat Shield 
390849 3/8-16 x 2.75 Bolt 30-41 Nem 
(22-30 Ft-Lb) 
3/8-16 x 1.62 Bolt 30-41 Nem 
(22-30 Ft-Lb) 
Exhaust Manifold — Right 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Water Pump 
Removal 


1. 
2. 


3. 


i 
V4 7 vf 14 Ky 
Y ] 
YY] Nl 
SCREW AND WASHER 


ASSEMBLY-57632-S2_ screw AND WASHER 
7 


Drain cooling system. Refer to Section 03-03. 


Remove power steering and alternator drive 
belts. 


Remove bolts attaching fan shroud to radiator. 


Remove fan assembly from fan clutch assembly 
and remove fan shroud. 


Remove fan clutch and water pump pulley from 
water pump. 


Remove four bolts and one nut attaching air 
conditioning compressor and power steering 
pump bracket to cylinder head and water pump. 
Do not remove air conditioning compressor or 
power steering pump from bracket. On Econoline 
it is necessary to remove the brace which 
connects the power steering pump to the exhaust 
manifold. 


Pull bracket forward to remove from stud on 
water pump. 


Remove bolt attaching alternator adjusting 
bracket to water pump. Remove four bolts 
attaching alternator and air pump bracket to 
cylinder head, block and water pump. 


_ Remove remaining water pump attaching bolts 


and remove water pump from cylinder front 
cover. Remove separator plate from water pump. 
Discard gaskets. 


OnE aecEue Y 
PUMP L FAN CLUTCH 
8501 8600 ASSEMBLY-8A616 
PULLEY 
8509 


17-23 Nem 
ASSEMBLY-380288-S2 
(13-17 FT-LB) 17-23 Nm 
(13-17 FT-LB) 


A10711-C 


Installation 


le 


Remove any gasket material from water pump, 
cylinder front cover and separator plate mating 
surfaces. 


Engine, 7.5L MFI V-8 03-01C-19 


Position new gaskets coated on both sides with 
Perfect Seal Sealing Compound B5A-19554-A 
(ESR-M 18P2-A) or equivalent water-resistance 
sealer. 


Position water pump and cover onto cylinder front 
cover. Install bolts and tighten to 16-24 Nem 
(12-18 ft-lb). 


Install alternator and air pump bracket to cylinder 
head, block and water pump with four attaching 
bolts. Install alternator adjusting bracket to water 
pump with one attaching bolt. Tighten 7 / 16-inch 
bolts to 54-7 1 N-m (40-53 ft-lb) and 3/8-inch 
bolts to 40-45 N-m (30-33 ft-lb). 


Position air conditioning compressor and power 
steering pump bracket over water pump stud and 
secure to head with four bolts tightened to 54-7 1 


N-m (40-53 ft-lbs) and secure nut to water pump 
to 41-54 N-m (30-40 ft-lbs). On Econoline, tighten 
power steering pump bracket nuts to 41-54 Nem 
(30-40 ft-lb). 


Install water pump pulley and fan clutch to water 
pump hub with four bolts. Install fan assembly to 
fan clutch with four bolts. Tighten water pump 
pulley, fan clutch hub bolts, and fan-to-fan clutch 
hub bolts to 17-23 N-m (13-17 ft-lb). Install fan 
shroud. 


Install power steering and alternator drive belts. 
Refer to Section 03-05. 


Fill and bleed the cooling system. Refer to 
Section 03-03. 


Start the engine and check for leaks. 


Front Cover and Timing Chain 
Removal 


Cylinder front cover oil seal replacement is 
recommended whenever the cover has been 
removed. 


Disconnect battery(s). 


Drain cooling system and crankcase. Refer to 
Section 03-03. 


Remove power steering and alternator drive 
belts. 


Remove bolts attaching fan shroud to radiator. 


Remove fan assembly from fan clutch assembly 
and remove fan shroud. 


Remove fan clutch and water pump pulley from 
water pump. 


Disconnect radiator upper and lower hoses at 
engine. Disconnect transmission and engine oil 
cooler lines at radiator. Disconnect engine oil 
cooler fan radiator support and position out of the 
way. 


Remove radiator upper support and remove 
radiator. Refer to Section 03-03. 


On Econoline, position alternator splash shield 
out of the way. 
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03-01C-20 Engine, 7.5L MFI V-8 03-01C-20 
ee 


REMOVAL AND INSTALLATION (Continued) 


10. Remove alternator pivot and attaching bolts. 22. Check timing chain deflection. Refer to Section 
Remove alternator from bracket. 03-00. 

11. Remove two bolts attaching alternator adjusting 23. If the timing chain and sprocket are to be 
bracket to water pump and alternator bracket removed, crank the engine until timing marks on 
and remove bracket. sprockets are as shown. 


12. Remove air pump pivot and attaching bolts. 
Remove air pump from bracket. 


13. Remove four bolts attaching alternator and 
secondary air injection (Thermactor) pump 
bracket to cylinder head, block and water pump, 
and remove bracket. 


14. Remove power steering pulley from power 
steering pump. On Econoline remove two nuts 
attaching power steering pump brace to power 
steering pump and exhaust manifold. 


15. Remove power steering lines from pump. Remove 
four bolts attaching power steering pump to 
bracket and remove pump from bracket. 


16. Remove four bolts attaching air conditioning 
compressor to bracket. Remove four bolts and 
one nut attaching air conditioning compressor and 
power steering pump bracket to cylinder head 
and water pump. Remove bracket from engine. 


17. Remove the crankshaft pulley from the vibration 
damper. 


18. Remove bolt and washer attaching crankshaft 


damper. Remove crankshaft damper using res 
Crankshaft Damper Remover T58P-6316-D or 
Rotunda Gear Puller 014-00293 or equivalent. 24. Remove camshaft sprocket capscrew, washer 


spacer from crankshaft. forward, and remove as an assembly. 


25. Refer to Section 03-00, for cleaning and 


inspection procedures. 

CRANKSHAFT 
DAMPER 
REMOVER 

T58P-6316D 


A17843-A 


19. Loosen bypass hose at water pump. Disconnect 
heater return tube at water pump. 


20. Remove bolts attaching front cover to cylinder 
block. Remove front cover and water pump as an 
assembly. Discard front cover gasket and oil pan 
seal. Using a thin-blade knife, cut the oil pan seal 
flush with cylinder block face separating the 
cover from the cylinder block. 


21. if new front cover is to be installed, remove water A10738-1A 
pump and install it and a new gasket on the new 
front cover. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


+; 


Assemble the timing chain and sprockets so 
sprocket timing marks align with each other as 
shown under Removal. Install the chain and 
sprockets as an assembly to crankshaft and 
camshaft. If a new chain is to be installed, 
submerge chain in a container of recommended 
quality engine oil. Verify proper alignment of 
timing marks after installation. Install front oil 
slinger. 


Engine, 7.5L MFI V-8 


2. Install the camshaft sprocket capscrew and 
washer. Tighten capscrew to 55-68 N-m (40-50 
ft-lb). Lubricate timing chain with recommended 
_ quality engine oil. 
3. Replace front oil seal as described in this section. 
4. Clean front cover and cylinder block sealing 
surfaces. Also, clean oil pan gasket sealing 
surfaces of any oil or debris. 
5. Coat the gasket surfaces of the block and cover 
with Perfect Seal Sealing Compound 
B5A-19554-A (ESR-M18P2-A) or equivalent oil 
resistant sealer and position a new gasket on the 
block. 
6. Apply Silicone Rubber D6AZ-19562-AA or -BA out ich 
(ESB-M4G92-A) or equivalent sealer along the L : 
cylinder block pan gasket junction where the front te SS ji A10076-1A 
cover contacts the pan gasket. 
NOTE: The use of RTV sealer requires joining 9. Coat the threads of the attaching bolts with Pipe 
components within 15 minutes to ensure sealing Sealant with Teflon® D8AZ-19554-A 
effectiveness. (ESG-M4G1 94-A) or equivalent oil-resistant 
7. Position the front cover onto the cylinder block. sees ane insta me ectans: 
Use care when installing the cover to avoid seal 10. While pushing in on Front Cover Aligner 
damage or possible mislocation. T68P-60 19-A, tighten the oil pan-to-cover 
; rT attaching bolts to 10-12 N-m (7-9 ft-lb). Remove 
8. Install Front Cover Aligner T68P-60 19-A into alignment tool. Tighten the cover-to-cylinder block 
proper position. It may be necessary to force the attaching screws to 17-24 Nem (12-18 ft-lb) 
cover downward in a manner to slightly compress g 
the pan seal. This operation can be facilitated by 11. Apply Ford Multi-Purpose Grease 
using a Suitable tool at the attaching bolt hole DOAZ-19584-AA (ESR-M1C 159-A) or equivalent 
locations. to front of crankshaft for damper installation. 
12. Install crankshaft damper spacer on the inner 


Woodruff key. 


03-01C-21 
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03-01C-22 Engine, 7.5L MFI V-8 03-01C-22 


REMOVAL AND INSTALLATION (Continued) 


13. Position crankshaft damper Woodruff key and 
install crankshaft damper using Crankshaft 
Damper and Sprocket Replacer T52L-6306-AEE. 
Install damper attaching screw and washer. 
Tighten to 95-122 N-m (70-90 ft-Ib). 


lO” 
ei hoz 


) 


CRANKSHAFT DAMPER 
REPLACER TOOL 
T52L-6306-AEE A10077-1A 


7 


14. Install crankshaft pulley to damper. Tighten four 
bolts to 11.4-15.6 Nem (100-137 in-Ib). 


15. Install air conditioning compressor and power 
steering pump bracket to cylinder head using four 
bolts. Tighten to 54-7 1 N-m (40-53 ft-lbs). Tighten 
nut - water pump stud to 41-54 N-m (30-40 
ft-lbs). 


16. Attach air conditioning compressor to bracket 
with four bolts and tighten to 24-31 N-m (18-23 
ft-lb). 


17. OnEconoline, attach power steering pump brace 
to pump and exhaust manifold. Tighten nuts to 
41-54 N-m (30-40 ft-lb). 


18. Attach power steering pump lines to pump. Press 
power steering pump pulley onto pump. Make 
sure front surface of pulley hub is flush with end of 
pump shaft. 


19. Attach alternator and air pump bracket to 
cylinder head, block and water pump with four 
bolts. Tighten 3/8-inch bolts to 41-54 N-m (30-40 
ft-lb) and 7 / 16-inch bolts to 40-53 N-m (40-53 
ft-lb). 


20. Install secondary air injection (Thermactor) pump 
to bracket with two bolts. Tighten to 41-54 Nem 
(30-40 ft-lb). Install air pump pulley. Tighten 
screws to 12-15 N-m (9-11 ft-lb). 


21. Install alternator adjusting bracket to alternator 
bracket and water pump with two bolts. Tighten 
to 41-54 N-m (30-40 ft-lb). 


. Install alternator to bracket using two bolts. Do 
not tighten bolts until drive belt has been 
tensioned. 


. Install accessory drive belts and adjust belt 
tension to specifications. Refer to Section 03-05. 


. Install alternator splash shield (Econoline only). 


. Position radiator to lower support. Position upper 
support to radiator, and install attaching bolts. 
Connect radiator upper and lower hoses at 
engine. Connect transmission oil cooler lines. 
Refer to Section 03-03. 


. Place fan assembly inside radiator shroud and set 
in position in vehicle. Position the fan and fan 
spacer on the water pump pulley. Install and 
tighten the attaching bolts to 17-23 Nem (13-17 
ft-lb). Install screws attaching shroud to radiator. 


. The crankcase oil should be drained and refilled 
with the proper grade and quantity of engine oil 
before starting the engine. 


. Fill and bleed the cooling system. Refer to 
Section 03-03. 


. Connect battery(s). 


. Run engine at fast idle and check for coolant and 
oil leaks. Adjust ignition timing to specification 
listed on the Vehicle Emission Control Information 
(VECI) decal. 


Front Oil Seal 


Replacement of the front oil seal is recommended 
whenever the front cover is removed. 


Removal 


Remove the bolts attaching the fan shroud to the 
radiator. 


Remove the fan bolts from the water pump hub. 
Remove the fan, spacer and shroud. 


Remove the alternator and power steering drive 
belts. 


Remove the crankshaft pulley from the vibration 
damper. Remove the damper attaching screw 
and washer. Remove vibration damper using 
Crankshaft Damper Remover T58P-6316-D. 


Remove front Woodruff key and slide crankshaft 
damper spacer off of crankshaft. 


Place the Front Cover Seal Remover 
T7OP-6B070-B onto the front cover plate over 
the front seal. Tighten the two through-bolts to 
force the seal puller under the seal flange. 
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REMOVAL AND INSTALLATION (Continued) 


7. Alternately tighten the four puller bolts one half 
turn at a time. Pull the oil seal from the front cover. 


FRONT COVER 
SEAL REMOVER 
TOOL NO. 
T70P-68070-B 


AS765-1B 


installation 


1. Coat anew front cover plate oil seal with Ford 
Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent and place it onto 
the Front Cover Seal Replacer T88T-6701-A. 
Place the sleeve and seal onto the end of the 
crankshaft and push it toward the engine until the 
seal starts into the front cover. 


FRONT COVER 
SEAL REPLACER 
T88T-6701-A 


ye 


@ KC, 


« 


A10352-B 


2. Place the installation screw, washer, and nut onto 
the end of the crankshaft. Thread the screw into 
the crankshaft. Tighten the nut against the 
washer and installation sleeve to force the seal 
into the front cover plate. Remove the installation 
tool from the crankshaft. 


3. Install crankshaft damper spacer on the inner 
Woodruff key. Install Woodruff key for vibration 
damper. 


4. Apply Ford Multi-Pupose Grease 
DOAZ- 19584-AA (ESR-M1C159-A) or equivalent 
to the oil seal rubbing surface of the vibration 
damper inner hub to prevent damage to the seal. 
Apply Ford Multi-Purpose Grease 
DOAZ- 19584-AA (ESR-M1C 159-A) to the front of 
the crankshaft for damper installation. 


Engine, 7.5L MFI V-8 


J 


Line up the crankshaft vibration damper keyway 
with the key on the crankshaft. Install the 
vibration damper on crankshaft using Crankshaft 
Damper and Sprocket Replacer T52L-6306-AEE. 
Install the capscrew and washer. Tighten the 
screw to 95-122 N-m (70-90 ft-lb). Install the 
crankshaft pulley. 


Install the alternator and power steering pump 
belts. 


Position the fan shroud over the water pump 
pulley. Install the fan. Install the fan shroud 
attaching screws. 


Adjust the drive belts to specification. Refer to 
Section 03-05, Accessory Drive. 


OA 
(abf{ée 


\\ 
eee == OF 


CRANKSHAFT DAMPER 
REPLACER TOOL 


T52L-6306-AEE A10077-1A 


Camshaft 
Removal 


1. 


2. 


Drain radiator and remove. Refer to 
SectionO3-03. 


Remove cylinder front cover, timing chain and 
sprockets as described in this section. Check 
timing chain deflection before removal. Refer to 
Section 03-00. 


Remove the intake manifold and throttle body. 
Refer to Section 03-04C. 


03-01C-23 
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REMOVAL AND INSTALLATION (Continued) 


6. Remove the bolts attaching the air conditioning 
condenser to the chassis, if so equipped. 
Carefully rest the condenser on the left fender. 
Secure it in this position. Refer to Section 
12-03B. 


7. Remove the grille. 


8. Remove the camshaft thrust plate attaching 
bolts, and carefully remove the camshaft from the 
front of engine. Do not damage the camshaft 
bearings by nicking them with the cam lobes. 


Refer to Section 03-00 for cleaning and 
inspection procedures, and repair as required. 


Installation 


1. Oil the camshaft journals and apply Ford 
Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent to the cam lobes. 
Carefully slide camshaft into position. 


2. Install camshaft thrust plate. Tighten bolts to 8-12 
N-m (70-105 in-Ib). Check camshaft end play 

A18728-A following procedure in Section 03-00. If end play 

is excessive, replace the camshaft thrust plate. 


3. Install timing chain, sprockets, oil slinger and front 
cover as described in this section. 


4. Position the radiator in the vehicle and install the 


tappets and tappet bores with specified engine oil 
before installing them. Lubricate the push rod 
ends with Ford Multi-Purpose Grease 
DOAZ-19584-AA (ESR-M1C 159-A) or equivalent. 


43001 
6269 


Bolt 54-67 N-m (40-50 Ft-Lb) 
Thrust Plate 


1 | 6251 Camshaft Bearing Kit radiator upper support to secure radiator. Refer 

2 | 382080 Rear Bearing Bore Plug to Section 03-03. Connect the radiator lower 

3 | 6250 Camshaft hose at the engine oil cooler. 

4 | 42910 POIs: - N-m (70-106 In-Lb) 5. _ Install the grille center support and air 

: ei ee o conditioning condenser. Refer to Section 12-03B. 
procke 

2 | 6078 Washer 6. Clean the tappets externally. Lubricate the 

8 

9 


4. Remove valve rocker arm covers. Back off all ; 
rocker arm fulcrum bolts, turn rocker arms Install the valve tappets and push rods in their 
sideways, and remove the push rods keeping original positions. 
them in sequence. 7. Install intake manifold and throttle body. Refer to 

Section 03-04C. 


8. Rotate the crankshaft damper until No. 1 piston is 
at TDC at the end of compression stroke. Install 
the distributor following the procedure in Section 
03-07. 


9. Apply Ford Multi-Purpose Grease 
DOAZ-19584-AA (ESR-M1C 159-A) or equivalent 
to valve stem tips. Position rocker arms over 
push rods and tighten bolts as described in this 
section. Adjust valve clearance as outlined if 
necessary. 


10. Clean the valve rocker arm covers and cylinder 
head sealing surfaces. Position new seal, if 
required, in cover seal groove. Make sure that the 
seal tang is secured in the notch of the cover. 


11. Position cover on the cylinder head and tighten 
the four rocker arm cover bolt and washer 
assemblies to 12-15 Nem (9-11 ft-lb), starting at 

5. Remove the valve tappets with a magnet and the rearmost bolt and working forward. 
place them in a rack in sequence. Rotate the 12. Connect the radiator upper hose. Connect heater 


tappets back and forth to loosen them from gum hose at intake manifold and at water pump. 
or varnish deposits. 


A15758-A 
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REMOVAL AND INSTALLATION (Continued) 


13. 


14. 


Install the accelerator linkage. Install the speed 
control linkage, if so equipped. 


Connect engine vacuum lines to their original 
outlets on the fittings of the intake manifold. 


Connect PCV valve and hose to right valve rocker 


arm cover. 


. Install the distributor cap and connect the coil and 


spark plug wires. 


. Install water pump pulley and fan clutch to water 


pump hub with four bolts. Install fan assembly to 
fan clutch with four bolts. Tighten water pump 
pulley, fan clutch hub bolts, and fan-to-fan clutch 
hub bolts to 17-23 N-m (13-17 ft-lb). Install fan 
shroud. Install poly V belt according to 
instructions on decal on radiator support. 


. Fill and bleed the cooling system. Refer to 


Section 03-03. Fill and bleed power steering 
reservoir. Run engine at fast idle and check for 
leaks. 


. Adjust the ignition timing to specifications listed 


on the engine decal. 


. Adjust transmission linkage, if necessary. Refer 


to the Body / Chassis Manual, Section 07-O0A or 
07-OOB. Install the air cleaner and intake duct. 


Flywheel 
Removal 


1. 


2. 


Remove the transmission from vehicle. Refer to 
the Body / Chassis Manual, Section 07-O0A or 
07-00B. Remove the flywheel mounting bolts and 
remove flywheel from the crankshaft. 


Refer to Section 03-00 for inspection. 


installation 


1. 


2. 


Install flywheel on crankshaft. Install the mounting 
bolts. Tighten to 103-115 N-m (75-85 ft-lb). 


Check flywheel runout and ring gear runout using 
Dial Indicator With Bracketry 014-00282 or 
equivalent. Refer to Section 03-00. Refer to 
Specifications at the end of this section. 


Install transmission assembly into vehicle. Refer 
to Section 07-00A or 07-O0B. 


Engine, 7.5L MFI V-8 03-01C-25 


DIAL INDICATOR 
WITH BRACKETRY 
014-00282 


A10078-B 


Camshaft Rear Bearing Bore Plug 
Removal 


Remove the transmission from the vehicle. Refer 
to Section 07-00A or 07-00B. 


Remove flywheel and engine rear cover plate as 


described in this section. 
Replace the plug. Refer to Section 03-00. 
Installation 


1. Install the engine rear cover plate and flywheel 
following procedure under Flywheel Installation. 


2. Install the transmission. Refer to Section 07-O0A 
or O7-O0B. 


Oil Pan 
Removal 


Remove the engine cover (E-Series), disconnect 
the battery, and drain the cooling system. Refer 
to Section 03-03. 


Disconnect the fresh air inlet tube and remove the 
air cleaner assembly. 


Remove fan shroud, fan, and pulley. 


On E-350 vehicles, remove upper intake 
manifold. Refer to Section 03-04C. 


On F-250-350 and Bronco vehicles, disconnect 
throttle body linkage and wiring. 


Disconnect vacuum lines from upper and lower 
intake manifolds. Tag lines to aid in reassembly. 
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REMOVAL AND INSTALLATION (Continued) 


7. Perform fuel system pre-service as described in 
Section 03-04C. Using D87L-9280-A and -B or 
equivalent, disconnect fuel supply and return 
lines. 


8. Disconnect the radiator upper and lower hoses. 


9. Disconnect the two transmission oil cooler lines 
at the radiator. Disconnect engine oil cooler lines 
at the filter adapter. Remove the power steering 
pump and position out of the way. 


10. Remove the front engine mount attaching 
through-bolts. Remove the nuts attaching the oil 
dipstick tube to the exhaust manifold. 


11. Remove the oil filler tube and bracket (bolt). 


12. If so equipped, rotate air conditioner lines (at rear 
of compressor) down to clear the dash. Remove 
air conditioning compressor without 
disconnecting hoses and set out of the way. 


13. Raise the vehicle on a hoist, drain the crankcase, 
and remove the oil filter. 


14. Remove the muffler inlet pipe assembly. 
Disconnect the manual and kickdown linkage 
from the transmission. 


15. Remove the driveshaft and coupling shaft 
assembly. Remove the transmission dipstick tube 
assembly. 


16. Remove the dipstick and tube from the oil pan. 
Place a transmission jack under the engine oil 
pan. Insert a wood block between the jack 
surface and the oil pan. Jack the engine upward, 
pivoting about the rear mount until the 
transmission contacts the floor pan. Then, block 
the engine in position at the engine mounts. The 
engine must remain centralized to obtain the 
maximum height. The engine must be raised 
102mm (four inches) at the mounts to remove the 
oil pan. 


17. Remove the oil pan retaining bolts and remove oil 
pan flange reinforcement plates. Lower the oil 
pan. Remove the oil pump and pickup tube 
attachments. Drop the oil pump and pickup tube 
assembly into the oil pan. Remove the oil pan 
rearward from the vehicle. 


installation 


1. Clean the oil pan gasket surface at the cylinder 
block. Clean the oil pan assembly, the oil pump 
pickup tube, and the screen. Prime the oil pump 
by filling the inlet opening with oil and rotate the 
pump shaft until oil emerges from the outlet 
opening. 


Engine, 7.5L MFI V-8 


10. 


ale 
12. 
13. 
14. 


15. 
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Lightly apply Gasket and Trim Adhesive 
D7AZ-19B508-AA (ESR-M11P17-A) to the 
cylinder block surface. Also apply a bead of 
Silicone Rubber D6AZ- 19562-AA 

(ESE-M4G 195-A) at the parting line of front cover 
and block. Position the one-piece silicone gasket 
to the cylinder block and press lightly until gasket 
sticks to surface. Position the oil pan with oil 
pump and pickup tube assembly to the chassis. 
Install the oil pump assembly to the cylinder 
block. Tighten attaching bolts to 30-43 Nem 
(22-32 ft-lb). 


Position the oil pan to the cylinder block, position 
reinforcements and install the attaching bolts. 
Tighten 1/4-inch bolts to 10-12 N-m (7-9 ft-lb). 


Place jack under engine and raise engine enough 
to remove blocks. 


Lower engine and remove jack. 


Position the engine oil dipstick tube to the oil pan 
and exhaust manifold and install the attaching nut. 


Re-position the air conditioner lines, if so 
equipped. If removed, reinstall air conditioning 
compressor. 


Install the engine support-to-bracket attaching 
through-bolts and connect the manual kickdown 
linkage at the transmission. Install the driveshaft 
and coupling shaft assembly, and the muffler inlet 
pipe assembly. 


Clean the oil filter mounting surface and install the 
oil filter. 


Lower the vehicle from the hoist. Install the engine 
oil filler tube and bracket (Econoline). Attach the 
oil dipstick tube to the left exhaust manifold (one 
nut). 


Install the radiator assembly and connect the two 
transmission oil cooler lines. 


Install the fan assembly and shroud, and then 
connect the lower and upper radiator hoses. 


Install the upper intake manifold and throttle body. 
Refer to Section 03-04C. 


Connect the throttle and transmission linkage at 
the throttle body. 


Re-position the power steering pump belt and 
adjust tension. Refer to Section 03-05. Attach the 
transmission filler tube to the right cylinder head 
(two bolts). 
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REMOVAL AND INSTALLATION (Continued) 


16. Install the air cleaner assembly and fresh air inlet 
tube, fill and bleed the cooling system. Refer to 
Section 03-03. Connect the battery and fill the 
crankcase. Start the engine and check for leaks. 
Install the engine cover making sure guide 
brackets are not on top of sheet metal. If latches 
are hard to secure, or if seal bulb will not 
compress, cover is not properly aligned. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the powertrain control module (PCM)(12A650) 
relearns its adaptive strategy. The vehicle may 
need to be driven 10 miles or more to relearn the 
strategy. 


Oil Pump 


Remove and install the oil pump as outlined. The oil 
pump and oil pan must be removed together. 


Crankshaft Rear Oil Seal 
Removal 
Remove the oil pan and the oil pump (if required). 


Loosen all the main bearing cap bolts, thereby 
lowering the crankshaft slightly but not to exceed 
0.7938mm (1/32 inch). 


Remove the rear main bearing cap, and remove 
the oil seal from the bearing cap and cylinder 
block. On the block half of the seal use a seal 
removal tool, or install a small metal screw in one 
end of the seal, and pull on the screw to remove 
the seal. Exercise caution to prevent 
scratching or damaging the crankshaft seal 
surfaces. 


Installation 


1. Carefully clean the seal groove in the cap and 
block with a brush and solvent such as lacquer 
thinner, Ford Spot Remover, B7A-19521-A or 


equivalent. Also, clean the area where sealer is 
later to be applied. Dry the area thoroughly, so 
that no solvent touches the seal. 


Dip the split lip-type seal halves in clean engine 
oil. 


3. Carefully install the upper seal (cylinder block) 
into its groove with undercut side of seal toward 
the FRONT of the engine, by rotating it on the 
seal journal of the crankshaft until approximately 
9.525mm (3/8 inch) protrudes below the parting 
surface. 


Be sure no rubber has been shaved from the 
outside diameter of the seal by the bottom edge 
of the groove. Do not allow oil to get on the sealer 
area. 


INSTALL SEAL WITH LIP 
TOWARDS FRONT OF ENGINE 


9.53mm 
(3/8 inch) 


SEAL HALVES TO PROTRUDE BEYOND 
PARTING FACES THIS DISTANCE TO 
ALLOW FOR CAP TO BLOCK ALIGNMENT 


FRONT 


9.53mm 
(3/8 inch) 


VIEW LOOKING AT PARTING 
FACE OF SPLIT, LIP-TYPE 
CRANKSHAFT SEAL 


REAR FACE OF REAR 
MAIN BEARING CAP 
AND CYLINDER BLOCK 


A2639-1F 


4. Tighten the remaining bearing cap bolts to 
specifications. 


5. Install the lower seal in the rear main bearing cap 
with undercut side of seal toward the FRONT of 
the engine, allow the seal to protrude 
approximately 9.525mm (3/8 inch) above the 
parting surface to mate with the upper seal when 
the cap is installed. 


6. Apply aneven 1.588mm (1/16 inch) bead of RTV 
silicone rubber sealer, (D6AZ-19562-B or 
equivalent), to the areas shown following the 
procedure given in the illustration. 


NOTE: This sealer sets-up in 15 minutes. 


Install the rear main bearing cap. Tighten the bolts 
to specifications listed in the specific engine 
section in this manual. 


7. — Install the oil pump and oil pan. Fill the crankcase 
with the proper amount and type of oil. 
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REMOVAL AND INSTALLATION (Continued) 


8. Operate the engine and check for oil leaks. 


APPLY 1.58mm (1/16 1N) DIA. BEAD OF D6AZ-19562-A (OR B) 
FROM FORWARD FACE SEALER AS INDICATED ON BEARING CAP (BOTH SIDES) 
OF SLINGER GROOVE 
TO REAR FACE 
OF BLOCK 


REAR FACE 
OF BLOCK 


SEALER APPLICATION SKETCH 
SPLIT LIP TYPE SEAL SHOWN 
BASIC APPLICATION AREAS FOR 
OTHER SEAL INSTALLATIONS 
ARE THE SAME 


APPLY 1.58mm (1/16 IN) DIA. BEAD OF NOTE: WHEN APPLYING RUBBER SILICONE 
D6AZ-19562-A (OR B) SEALER IN AC WAYS USE THE BEAD Size 

SaGED AREA OF COLINGER Ceoce SPECIFIED AND JOIN THE COMPONENTS 
SAIOR TO KeSEMeLY OF BEARIIC WITHIN 15 MINUTES OF APPLICATION. 

CAp_ lGGTH Since) AFTER THIS AMOUNT OF TIME THE 
SGiNGT PERIAIT CeAL CATO. SEALANT BEGINS TO SET UP” AND 
BETGNID.OF SPLIT Lie ce ITS SEALING EFFECTIVENESS MAY 
BE REDUCED. 


LEAVE 3.10mm (1/8 IN) GAP 
FOR SEALER EXPANSION 


Main Bearing 


Main and connecting rod bearing inserts are selective 
fits. Refer to Section 03-00. 


Removal 


1. Drain the crankcase. Remove the oil level 
dipstick. Remove the oil pan, oil pump and related 
parts as described in this section. 


Replace one bearing at a time, leaving other 
bearings securely fastened. Remove the main 
bearing cap to which new bearings are to be 
installed. 


Insert Main Bearing Insert TOOL-6331-E in oil 
hole in crankshaft. 


Rotate the crankshaft in the direction of engine 
rotation to force bearing out of block. 


Clean the crankshaft journals. Inspect journals 


MAIN BEARING CRANKSHAFT 
INSERT TOOL-6331-E JOURNAL 


and thrust faces (thrust bearing) for nicks, burrs 
or bearing pickup that would cause premature 
bearing wear. 


Installation 


1. Toinstall upper main bearing, place plain end of 
bearing over shaft on locking tang side of block 
and partially install bearing so Main Bearing Insert 
TOOL-633 1-E can be inserted into oil hole in 
crankshaft. With Main Bearing Insert 
TOOL-6331-E in oil hole, rotate the crankshaft in 
the opposite direction of engine rotation until the 
bearing seats itself. Remove the tool. 


Fit the main bearings with Plastigage. Refer to 
Section 03-00. 


After the bearing has been fitted, apply light coat 
of specified engine oil to journal and bearings. 
Install the bearing cap. Tighten the cap bolts to 
129-142 N-m (95-105 ft-lb). 


Repeat the procedure for remaining bearings 
requiring replacement. 
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REMOVAL AND INSTALLATION (Continued) 


If the rear main bearing is to be replaced, remove 
the rear main bearing cap. Remove and discard 
the rear oil seal. 


Clean rear journal oil seal groove and mating 
surfaces of block and rear main bearing cap. 


Install the new seal as described in this section. 


Refer to Crankshaft Rear Oil Seal in this section 
for procedure used in sealing the rear main 
bearing cap. After sealing, install the rear main 
bearing cap. Tighten cap bolts 129-142 Nem 
(95-105 ft-lb). 


Tightening Thrust Bearing Cap 


. PRY CRANKSHAFT 
FORWARD AND HOLD 


. PRY CAP REARWARD 


10. Clean the oil pump inlet tube screen. Prime the oil 


pump by filling the inlet opening with oil and rotate 
the pump shaft until oil emerges from the outlet 
opening. 


. Install the oil pan and oil pump as described in this 


section. 


. Fill the crankcase. Start the engine and check for 


oil pressure. Operate the engine at fast idle and 
check for oil leaks. 


Connecting Rod Bearing 
Removal 


te 


Drain the crankcase. Remove the oil level 
dipstick. Remove the oil pan, oil pump and related 
parts as described in this section. 


Turn the crankshaft until connecting rod to which 
new bearings are to be fitted is down. Remove 
the connecting rod cap. Remove the bearing 
inserts from rod and cap. 


Make sure bearing inserts and bearing bore in 
connecting rod and cap are clean. Foreign 
material under inserts will distort bearing and 
cause a failure. 


Engine, 7.5L MFI V-8 
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If thrust bearing cap (6330) (No. 3 main bearing) 
has been removed, install as follows: 


Install the thrust bearing cap with bolts 
finger-tight. Pry the crankshaft forward against 
the thrust surface of upper half of bearing. Hold 
the crankshaft forward and pry thrust bearing 
cap to rear. This aligns thrust surfaces of both 
halves of bearing. Retain forward pressure on 
crankshaft. Tighten cap bolts to 129-142 Nem 
(95-105 ft-lb). 


\ C)3. TORQUE CAP BOLTS 
WHILE HOLDING 
CRANKSHAFT FORWARD 


Clean the crankshaft journal. When replacing 
standard bearings with new bearings, it is good 
practice to fit the bearing to minimum specified 
clearance. Refer to Specifications. 


Installation 


Refer to Section 03-00 for cleaning and inspection 
procedures. 


Fit connecting rod bearings using Plastigage® or 
equivalent. Refer to Section 03-00. 


Install the bearing inserts in the connecting rod 
and cap with tangs in the slots provided. 


Pull the connecting rod assembly down firmly on 
the crankshaft journal (guide rod to prevent 
crankshaft journal damage). 


Apply a light coat of specified engine oil to the 
journal and bearings. Install the connecting rod 
cap. Make sure the connecting rod bolt heads are 
properly seated in the connecting rod. Tighten the 
nuts to 55-61 N-m (41-45 ft-lb). 


Repeat the procedure for the remaining 
connecting rods that require new bearings. 


Install oil pan and related parts as described in 
this section. 
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REMOVAL AND INSTALLATION (Continued) 


Pistons and Connecting Rods 
Removal 


1. Drain the cooling system and crankcase. Refer to 
Section 03-03. Remove the intake manifold, 
cylinder heads, oil pan and oil pump as outlined. 


2. Remove any ridge and/or deposits from upper 
end of cylinder bores as follows: 


Turn the crankshaft until the piston to be removed 
is at bottom of its travel. Place a cloth on top of 
the piston to collect cuttings. Remove any ridge 
and/or deposits from the upper end of the 
cylinder bore. Remove the cylinder ridge with a 
ridge cutter. Follow instructions furnished by tool 
manufacturer. Never cut into ring travel area in 
excess of 0.79mm (1/32 inch) when 
removing ridges. Repeat the procedure at the 
remaining cylinders. Refer to Section 03-00. 


3. Make sure all connecting rod caps are marked so 
they can be installed in their original positions. 


4. Turn the crankshaft until the connecting rod being 
removed is down. 


5. Remove the connecting rod nuts and cap. 


6. Push the connecting rod and piston assembly out 
through the top of the cylinder with the handle 
end of a hammer or a suitable piston hammer. 
Avoid damage to the crankshaft journal and 
cylinder wall when removing the piston and 
rod. 


7. Remove the bearing inserts from the connecting 
rod and cap. 


8. Install the cap on the connecting rod from which it 
was removed. 


Installation 


1. If new piston rings are to be installed, remove the 
cylinder wall glaze. Refer to Section 03-00. Clean 
cylinder bores with soap and water after honing 
or deglazing. Dry and oil immediately after 
cleaning. 


2. Oil the piston rings, pistons and cylinder walls 
with recommended quality engine oil. Be sure to 
install pistons into cylinders from which they 
were removed or to which they were fitted. 
Connecting rod and bearing caps are 
numbered from 1 to 4 in the right bank, and 5 
to 8 in the left bank, beginning at the front of 
engine. Numbers on the connecting rod and 
bearing cap must be on the same side when 
installed in the cylinder bore. If a connecting 
rod is ever transposed from one block or 
cylinder to another, new bearings should be 
fitted and the connecting rod should be 
numbered to correspond with the new 
cylinder number. 


3. Make sure ring gaps (oil ring spacer A, oil ring 
segments B, and compression ring C) are 
properly spaced around circumference of piston. 


OIL RING SPACER 


OIL RING 4 OIL RING 


SEGMENT SEGMENT 
che 


Al 


PIN BORE 
Q PISTON 


COMPRESSION RING COMPRESSION RING 


FRONT A2811-1B 


Turn the crankshaft until the piston rod journal 
reaches the bottom of its stroke. 


Install Piston Ring Compressor D8 1L-6002-C or 
equivalent on piston and push in with hammer 
handle or a suitable piston hammer until it is 
slightly below top of cylinder. Be sure to guide 
connecting rods while tapping them into position 
to avoid damaging crankshaft journals. Install 
piston with indentation notch in piston head 
toward front of engine. Push the piston down 
into the cylinder until the connecting rod 
bearings seat on the crankshaft journal. 


am 


Check clearance of each bearing using 
Plastigage® or equivalent. Refer to Section 
03-00. 


After the bearings have been fitted, apply a light 
coat of recommended quality engine oil to the 
journals and bearings. 


Install the connecting rod cap. Make sure 
connecting rod bolt heads are properly seated in 
the connecting rod. Tighten the nuts to 55-61 Nem 
(41-45 ft-lb). 
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03-01C-31 Engine, 7.5L MFI V-8 03-01C-31 
PRS DS EN I TEI SE EE TIE, 


REMOVAL AND INSTALLATION (Continued) 


After the piston and connecting rod assemblies 1. Remove the transmission and flywheel housing, 
have been installed, check the side clearance clutch pressure plate and disc. Refer to Groups 
between the connecting rods on each crankshaft 07 and 08. 


journal. Refer to Section 03-00. 2. Use lmpact Slide Hammer T59L-100-B and 
. Disassemble, clean and inspect oil pump. Refer to Rotunda Puller Attachment 014-00288 or 

Section 03-00. Reassemble or replace pump as equivalents to remove the pilot bearing. 

required. Clean the oil pump inlet tube screen, oil 

pan, and the block gasket surfaces. 


. Prime the oil pump by filling the inlet port with 
engine oil and rotating the pump shaft to distribute 
oil within the housing. Install the oil pump and the 
oil pan as described in this section. 


PULLER 
014-00288 


. Install the cylinder heads as described in this 


section. 


. Install the intake manifold. Refer to Section 
03-04C. 


. Fill and bleed the cooling system. Refer to 
Section 03-03. Fill the crankcase to the correct 
level with the specified engine oil. 


. Start the engine and adjust the ignition timing to 
specifications listed on the engine decal. 


. Operate the engine at fast idle and check for oil 
and coolant leaks after the engine temperature cS 
has stabilized. Ea 
IMPACT SLIDE 
. Install the air cleaner and intake duct assembly. TALIKAER 
T59L-100-B A10360-D 
Clutch Pilot Bearing installation 
Removal 1. Using suitable pilot bearing replacer tool install 


. . the pilot bearing with the seal facing the 
A needle roller bearing and adapter assembly is used transmission so that the bearing is not cocked. 
as a Clutch pilot bearing on F-250-350 and F-Super 

Duty vehicles. It is inserted directly into the engine 

crankshaft. The bearing and adapter assembly 

comprises an assembly that cannot be serviced 

separately. The assembly must be replaced as a unit. 

The clutch pilot bearing can only be installed with the 

seal end of the bearing facing the transmission. The 

bearing and seal are pre-greased and do not require 

additional lubrication. A new bearing must be installed 

whenever a bearing is removed. 


CLUTCH PILOT BEARING 
ASSEMBLY — 7120 


NEEDLE ROLLER 
BEARING 


RECESS FOR 
REMOVAL 
TOOL 


IRON COLLAR 
NOTE: IRON COLLAR AND NEEDLE 


ROLLER BEARING ARE ONE 
ASSEMBLY AND CANNOT BE 
REPLACED INDIVIDUALLY. C2961-1B 
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REMOVAL AND INSTALLATION (Continued) 


Install the clutch pressure plate, disc, and 
transmission and flywheel housing. Refer to 
Groups 07 and 08. 


NOTE: Care must be taken not to damage the 
bearing during transmission installation while the 
transmission input shaft is being inserted into the 
bearing. 


ear’. 
rT nan 
pigsssenee” 
esesenae 
° 
v 


PILOT BEARING 
REPLACER TOOL 
T74P-7137-A 


A10361-1A 


Oil Filter 
Removal 


1. 


Place a drip pan under the filter. Unscrew the filter 
from the adapter fitting using an oil filter wrench. 
Clean the adapter recess. Clean the oil filter 
gasket surface. Make sure gasket is not stuck on 
adapter. 


Installation 


1. 


Coat the gasket on a new filter with specified 
engine oil. Place a new filter on the adapter fitting. 
Hand tighten the filter until the gasket contacts 
the sealing surface, then tighten another one-half 
turn. 


Add one quart of oil. Operate the engine at fast 
idle and check for oil leaks. If oil leaks are 
evident, perform the necessary repairs to correct 
the leakage. Check the oil level and fill the 
crankcase to the correct level. 


Engine, 7.5L MFIV-8 03-01C-32 


OIL FILTER 
ASSEMBLY 
6714 


OIL COOLER 
ASSEMBLY 
6B856 


FRONT OF ENGINE 


A15118-B 


Engine 


E-350 

The engine removal and installation procedures are for 
the engine only (without the transmission attached). 
Removal 


Remove air filter assembly and tubes and 
disconnect battery ground cable. 


Remove air deflector, grille and lower grille panel. 
Refer to the Body / Chassis Manual, Section 
01-08. 


Remove hood latch and set aside. 


Remove headlight assemblies, parking light 
assemblies and headlight housing. Refer to the 
Body /Chassis Manual, Section 17-01. 


Remove stone deflector, front bumper and air 
deflector. Refer to the Body / Chassis Manual, 
Section 01-19. 
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REMOVAL AND INSTALLATION (Continued) 


Engine, 7.5L MFI V-8 


6. Remove drive belts, fan shroud, fan, fan clutch 15. Remove bracket with attached alternator and 
and pulley. secondary air injection (Thermactor) pump. 
16. Disconnect heater hoses. 
17. Disconnect electrical junction block, heater 
ee Bik vacuum eau and fuel pressure regulator 
PUMP ASSEMBLY FAN CLUTCH vacuum line. 
a anes ASSEMBLY-8A616 18. Remove oil filler tube, electrical harness support 
PULLEY (by oil cooler) and oil dipstick and tube. 
Lf} LX; 8509 ee ate hae osidnd : . 
<4 19. Remove distributor and ignition wires, Section 
03-07. 
20. Remove heater bleeder line and power brake 
i) | booster hose. 
(¢ (Sey 21. Position air conditioner lines out of the way. 
WA =a : 22. Remove throttle body. Refer to Section 03-04C. 
. VEE wal VA 23. Remove secondary air injection (Thermactor) 
Mb « \ \ WY SAABS pipes and valve. Separate at valve leaving back 
f Yj ; | pipes installed. 
Yj i} 24. Remove inside engine cover. 
25. Disconnect transmission electrical connectors. 
SCREW AND WASHER 26. Relieve fuel system pressure. Perform all 
aad a Secchi casa e Pre-Service Procedures. Remove EGR pipe, 
(13-17 FT-LB) 17-23 Nem upper intake manifold, and fuel supply manifold 
(13-17 FT-LB) with injectors and wiring. Refer to Section 
03-04C. 
AIS 27. Remove rear lifting eye. 
— a 28. Remove PCV valve, hose, and tube. 
7. If equipped, drain air conditioning system and 29. Raise vehicle and remove starter. Refer to 
remove condenser. Refer to the Body / Chassis Section 03-O06A 
Manual, Section 12-03B. aa) i) i" a ra 
8. Drain radiator. Remove radiator and upper ees EnaueeP ee pata. aie 
radiator support bracket. 31. If vehicle has automatic transmission, remove 
9 Di ee en ABehonana hi torque converter housing cover, torque 
fe BOOMER lec ee Vonlee cn elanore converter-to-flex plate nuts, bottom flywheel 
assembly from air conditioning compressor. housing front plate bolts (2) and bottom 
10. Remove belt tensioner and electrical bracket transmission-to-engine bolts (3). 
behind power steering pump. 32. If vehicle has standard transmission, remove 
11. Disconnect power steering lines from steering clutch housing bottom cover and bottom 
gear. transmission-to-engine bolts. 
12. Remove bracket with attached air conditioning 33. Lower vehicle and support transmission with 
compressor and power steering pump. suitable jack. 
13. Disconnect electrical connections from alternator 34. Attach lift to engine. 
and remove one alternator adjusting bracket bolt 35. Remove front engine mounting nuts and 
from water pump. through-bolts. 
14. Disconnect secondary air injection (Thermactor) 


pump hoses. 


03-01C-33 
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REMOVAL AND INSTALLATION (Continued) 


Engine Supports, E-350 


42) VIEW SHOWING INSTALLATION OF ENGINE 


Engine, 7.5L MFI V-8 


03-01C-34 


SHOWING INSTALLATION OF 
REAR ENGINE MOUNT 


MOUNTS FOR 7.5L (460 C.I.D.) V-8 ENGINE VIEW Z 


Bolt and Retainer 
M12-1.75 x 32 Hex Flange 
Nut and Washer Assembly 
81-108 N-m (60-80 Ft-Lb) 
Screw and Washer 
Assembly 81-108 Nem 
(60-80 Ft-Lb) 
6D091 Insulator and Retainer 
Assembly 
379696-S2 Nut 54-78 N-m (40-58 Ft-Lb) 
6038 Insulator Assembly 
N642569-S36 Cotter Pin 


(Continued) 


N62 1945-S2 


390066-S2 


36. Remove top transmission-to-engine bolts. 


37. With help of assistant, remove engine. Mount 
engine on work stand. 


A6538-E 


6046 Bracket 

387811-S100 Bolt 68-94 N-m (50-70 Ft-Lb) 
385734-S2 Bolt 

6029 Bracket 


N807250-S2 Bolt and Retainer 
M12-1.75 x 32 


6046 Bracket 

N802074-S2 Nut M12-1.75 76-104 Nem 
(56-77 Ft-Lb) 

6028 Bracket 

45354-S2 Nut and Washer 7/ 16-14 
68-92 N-m (50-68 Ft-Lb) 


TABS38A 


Installation 


iP 


On vehicles equipped with an automatic 
transmission, connect the floor crane to the 
engine. Raise the engine and position it into the 
vehicle aligning the transmission converter to the 
flex place and the engine dowels to the 
transmission. Lower the engine to the chassis 
brackets, and align the through-bolt holes on the 


engine supports and put in through-bolts. 


On vehicles equipped with a manual transmission, 
start the transmission pinion shaft into the clutch 
disc. 
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REMOVAL AND INSTALLATION (Continued) 


It may be necessary to adjust the position of the 
transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the 
crankshaft slowly (transmission in gear) until the 
shaft splines mesh with the clutch disc splines. 


Align the housing on the engine and insert the 
housing-to-engine bolts. Alternately tighten bolts 
to specifications. Refer to appropriate 
transmission section in Group 07. 


On vehicles equipped with an automatic 
transmission, install converter housing-to-cylinder 
block bolts. Alternately tighten bolts to 
specifications. Refer to appropriate transmission 
section in Group 07. 


Remove lift and transmission jack. 


Install front engine mount nuts and tighten to 
54-78 N-m (40-58 ft-lb). 


Raise vehicle and install flywheel housing covers. 


Install new exhaust pipe-to-manifold gaskets and 
connect exhaust pipes to manifold. 


Install starter. Refer to Section 03-06A. 
Lower vehicle. 

Install PCV valve, hose, and tube. 

. Install rear lifting eye. 


. Install fuel supply manifold with injectors and 
wiring, upper intake manifold and EGR tube. Refer 
to Section 03-04C. 


. Plugin transmission electrical connectors. 


. Install inside engine cover making sure guide 
brackets are not on top of sheet metal. If latches 
are hard to secure, or if seal bulb will not 
compress, cover is not properly aligned. 


. Install throttle body. Refer to Section 03-04C. 
. Route air conditioning lines into place. 


. Install lower radiator hose to oil cooler, power 
brake booster hose and heater bleeder line. 


. Install distributor and ignition wires. Refer to 
Section 03-07. 


. Install oil dipstick and tube, electrical harness 
support by oil cooler, electrical brackets and oil 
filler tube. 


. Connect vacuum line-to-fuel pressure regulator, 
heater manifold and electrical junction block. 


. Connect heater hoses. 
. Position bracket with attached alternator and air 


pump. Connect secondary air injection 
(Thermactor) pump hoses with bracket pulled 
forward. 


. Install bracket retaining bolts and one alternator 
adjusting bracket bolt to water pump. 


. Connect alternator electrical connections. 


. Install bracket with attached air conditioning 
compressor and power steering pump. 


. Connect power steering lines to steering gear. 


Engine, 7.5L MFI V-8 


26. 


Zt. 
28. 


29. 
30. 
31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
39. 


AO. 
41. 


03-01C-35 


Install electrical bracket behind power steering 
pump. 
Install belt tensioner. 


Connect clutch electrical connection and freon 
tubes to air conditioning compressor. 


Install radiator and upper support bracket. 
Install air conditioner condenser. 


Install pulley, fan, fan clutch, fan shroud and drive 
belts. Refer to Section 03-05. 


Install bumper, stone deflector and air deflector. 
Refer to the Body / Chassis Manual, Section 
01-19. 


Install headlight housing, parking light assemblies 
and headlight assemblies. Refer to the 
Body / Chassis Manual, Section 17-01. 


Install lower grille panel, grille and air deflector. 
Refer to the Body /Chassis Manual, Section 
01-08. 


Install and adjust hood latch. Refer to the 
Body / Chassis Manual, Section 01-02. 


Connect battery ground cable and fill cooling 
system. Refer to Section 03-03. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the powertrain control module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Perform all post-service procedures. Refer to 
Section 03-04C. 


Time ignition system. Refer to Section 03-07. 


Evacuate, charge and test air conditioning 
system. Refer to Section 12-03. 


Fill and bleed power steering system. 


Install air filter assembly. Operate vehicle and 
check for leaks. 


F-250-350, F-Super Duty Chassis Cab and 
Motorhome Chassis 


Removal 


Drain the cooling system and the crankcase. 
Refer to Section 03-03. Remove hood. Refer to 
Section 01-02. 


Disconnect the battery cables from the battery. 


Disconnect the secondary air injection 
(Thermactor) pump inlet hose at the front of the 
air cleaner housing. Perform all pre-service 
procedures. Refer to Section 03-04C. 


Disconnect the air outlet tube assembly at the 
throttle bodyand upper intake manifold. The air 
cleaner assembly and air outlet tubes can now be 
removed, after disconnecting the air inlet tube at 
the air cleaner. 


Remove the secondary air injection (Thermactor) 
bypass valve hose connected to the air inlet tube 
and remove the air inlet tube. 
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03-01C-36 Engine, 7.5L MFI V-8 03-01C-36 


REMOVAL AND INSTALLATION (Continued) 


6. Remove the air cleaner and intake duct 
assembly, including the crankcase ventilation 
hose and carbon canister hose. 


Engine Oil Cooler Installation 


(ARROW) 
OIL COOLER 
eee HOSE-6N753 
6B856 


FRONT OF ENGINE 


Disconnect the radiator lower and upper hose at 
the radiator. If equipped with an automatic 
transmission, disconnect the transmission oil 
cooler lines. 


BOLT 
6895 
54-88 N-m 
(40-65 FT-LB) 
OIL 
COOLER 


ADAPTER 


sat rio | 
) 
a FL” OIL COOLER 
CLAMP t[G S*_| ASSEMBLY 
39100 C35 6B856 
1.4-2.3 Nem \: INSERT 
(12-20 IN-LB) 6890 
AFTER STEPS — 61-203 N-m 


COMPLETED. PUMP 


INLET 


NOTCH 


ASSEMBLY PROCEDURE 


eB 


. INSTALL INSERT AND TORQUE TO SPEC. 
PUSH OIL COOLER ASSEMBLY HOSE 
ONTO WATER PUMP INLET, UNTIL 
BOTTOMED AGAINST INLET RIDGE. 
NOTE: KEEP ARROW ON HOSE ALIGNED 
WITH NOTCH ON INLET RIDGE. 
. INSTALL OIL COOLER ASSEMBLY 
TO CYLINDER BLOCK ASSEMBLY BY 
PILOTING ADAPTER ONTO INSERT. 
. HAND START BOLT, THEN TORQUE TO SPEC. 
5. TORQUE HOSE CLAMP TO SPEC. 


Lad 


& 


lf so equipped, discharge the air conditioning 
system and remove the air conditioning 


condenser. Refer to the Body / Chassis Manual, 
Section 12-03A. Disconnect air conditioning lines 


at the compressor. Disconnect compressor 
clutch electrical lead. 


FRONT OF ENGINE 


Zr state 
7 


ASSEMBLY 


OlL COOLER 
ASSEMBLY 


OIL FILTER ASSEMBLY 
6714 


| § NOTE: THOROUGHLY COAT 
FILTER GASKET WITH 
ENGINE FILL OIL 


RN 
AFTER GASKET CONTACT. 


A13823-B 
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REMOVAL AND INSTALLATION (Continued) 


9. 


2D 
y) Mh $e & Voy) 
DF x ; 


Remove the fan shroud and position it over the 
fan. Remove the radiator. Refer to Section 03-03. 
Remove the fan shroud, fan clutch, belts and 


pulley. 


WATER FAN 


ee FAN CLUTCH 


ASSEMBLY-8A616 


PULLEY 
Ly 8509 


Wi 


4 


SCREW AND WASHER 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
21. 


ASSEMBLY-57632-S2 


SCREW AND WASHER 


17-23 Nem 
ASSEMBLY-380288-S2 
(13-17 FT-LB) 17-23 Nem 
(13-17 FT-LB) 


A10711-C 


Remove the alternator bolts and allow the 
alternator to swing down and out of the way. 


Disconnect throttle and transmission linkage at 
throttle body and remove accelerator cable 
bracket from upper intake manifold. Remove the 
speed control hardware if so equipped. 


Disconnect the oil pressure sending unit wire from 
the sending unit. Disconnect evaporative 
emission hoses at the evaporative canister. 


Disconnect the fuel lines at quick disconnect 
couplings and vacuum lines to the intake manifold. 


Disconnect EGR tube at left exhaust manifold and 
upper intake manifold. Plug manifold opening. 


Disconnect power brake booster vacuum hose, if 
SO equipped. 

Disconnect the heater hoses from the water 
pump and intake manifold. 


Disconnect exhaust air supply bypass valve hose 
at diverter valve. 


Remove the flywheel housing-to-engine upper 
bolts. 


Disconnect the ground strap from the cylinder 
block. 


Remove oil fill tube, dipstick and tube from engine. 


Raise the front of the vehicle. Disconnect the 
starter cable from the starter. Remove the 
starter. Refer to Section 03-06A. 


Engine, 7.5L MFI V-8 


22. 


23. 


24. 


25. 


03-01C-37 


Disconnect the muffler inlet pipes from the 
exhaust manifolds. Disconnect the engine 
support insulators from the brackets on the frame 
underbody. 


FRONT OF VEHICLE 


A16816-A 


5060 

7R314 
7F468 
N621945-S2 


Support 

Gusset 

Gusset 

Nut 81-109 N-m 
(60-80 Ft-Lb) 

Damper 

Insulator and Retainer 
Assembly 

Screw 64-71 N-em 
(48-52 Ft-Lb) 


4A263 
6D09 1 


39006-S2 


TA15816A 


Using a Rotunda Transmission Jack 077-00008 
or equivalent, support transmission. 


On a vehicle with automatic transmission, remove 
the converter inspection plate. Remove the 
torque converter-to-flywheel attaching bolts. 
Remove transmission-to-engine bolts. 


On vehicles with manual transmission, remove the 
rear cover plate from the flywheel housing. 
Remove the remaining flywheel housing-to-engine 
bolts. 


Lower the vehicle, and then support the 
transmission. Install Engine Lifting Brackets 
T70P-6000 onto the intake manifold lifting eyes. 
Attach the engine lifting sling. 
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03-01C-38 Engine, 7.5L MFI V-8 03-01C-38 


REMOVAL AND INSTALLATION (Continued) 


26. Raise the engine slightly and carefully pull it from 
the transmission. Carefully lift the engine out of 
the engine compartment so that the rear cover 
plate is not bent or other components damaged. 
Install the engine on a work stand. 


Engine Supports, F-250-350 and F-Super Duty 


BRACKET 


x 
6028 (RH)  WyWg92114-S2 pecdrinpltnad 
NUT 6B032 INSULATOR AND 
N800937-S2 
ede RETAINER ASSEMBLY 


88-115 Nem er 
-85 FT-LB 

(65-85 FT-LB) BOLT 

TIGHTEN TO 


| ree = ~~} (44-59 FT-LB) 
ees J % Pe : 7 T : ae — 


: <Q , e ab ~ : —- -. aan 
NUT AND WASHER \ CL Ne Sa . ] yal GUSSET 
ASSEMBLY \ Se AW 


7F468 

N802320 
TIGHTEN TO 
81-115 Nem 
(60-85 FT-LB) 


iin FRONT OF 
VEHICLE 


- 
mF ws 


NUT AND WASHER 


BRACKET ASSEMBLY 
AXLE PIVOT BRACKET 6061 (LH) Pe baptist 
NUT USED ON VEHICLES 96-127 Nem 
WITH LEAF SPRING (71-94 FT-LB) 
FRONT SUSPENSION A7329-E 
Engine Support, F-Super Duty Motorhome Chassis 
= oy INSULATOR 
BRACKET 81-108 Nem 6038 
6046. «(60-80 FT-LB) 
INSULATOR La SHIELD 
6B032 JOSS | =) —— 6D037 
BOLT i 
N802114 2 OV . eS 
NUT 
N800937 ees SS BOLT 
58-77 Nem , 81-108 Nem 
(34-57 FT-LB) ee << Se= ; = (60-80 FT-LB) 
~eem ; 
BOLT P (| Nays 
N802114 ee 
FRONT OF VEHICLE 
L BRACKET 
s 6061 (LH) 
> 
=" \\ _— 
yi 
ret 
8 ea 7 NUT 
N800937 
58-77 Nem 
(34-57 FT-LB) 
N800937 nase 
BRACKET 58-77 Nem 96-127 Nem 
~ 6037 (RH) (43-67 FT-LB) (71-84 FT-LB) A12973-B 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


2. 


14. 


15. 


Attach the engine lifting brackets and sling. 
Remove the engine from the work stand. 


Lower the engine carefully into the engine 
compartment. Make sure the dowels in the block 
are through the rear cover plate, then engage 
dowels with holes in the flywheel housing. 


On a vehicle with manual transmission, start the 
transmission main driveshaft into the clutch disc. 
It may be necessary to adjust the position of the 
transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the 
crankshaft slowly (transmission in gear) until 
the shaft splines mesh with the clutch disc 
splines. 


Install the flywheel housing upper bolts. 


Install the engine support and insulator-to-bracket 
nuts and washers. Tighten to 81-108 N-m (60-80 
ft-lb). Disconnect the engine lifting sling. 


Install the remaining flywheel housing-to-engine 
bolts. 


On a vehicle with automatic transmission, install 
the converter-to-flywheel attaching bolts. Install 
the converter inspection plate or the rear cover 
plate on manual transmissions. 


Remove the support from the transmission and 
lower the vehicle. 


Raise the front of the vehicle. Connect both 
exhaust manifolds to the muffler inlet pipes. 
Tighten the nuts to 34-49 N-m (25-36 ft-Ib). 


Position and install the starter and the starter 
cable. Refer to Section 03-06A. 


. If So equipped, connect the air conditioning 


compressor magnetic clutch lead wire. Refer to 
the Body /Chassis Manual, Section 12-03A. 


. Connect the water temperature sending unit wire. 
. Connect the accelerator cable bracket to the 


intake manifold. Connect the transmission and 
throttle linkage to the throttle body and speed 
control linkage, if so equipped. 


Connect the fuel lines. Reconnect evaporative 
emission hoses at the evaporative canister. 


Install the pulley, belt, spacer and fan. Position 
the fan shroud over the fan. 


Position the alternator and install the alternator 
bolts. Connect the battery ground cable. Adjust 
the belt tension to specification. Refer to Section 
03-05. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the powertrain control module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Engine, 7.5L MFI V-8 03-01C-39 


. If so equipped, connect two air conditioning lines 
to the air conditioning compressor. Refer to the 
Body / Chassis Manual, Section 12-03A. 


. Install the radiator. Refer to Section 03-03. 
Connect the radiator upper and lower hoses. 
Connect the transmission oil cooler lines, if so 
equipped, and engine oil cooler. Install the fan 
shroud. 


. If so equipped, install the air conditioning 
condenser to the radiator. Refer to the 
Body / Chassis Manual, Section 12-03A. 


. Perform all post-service procedures. Refer to 
Section 03-04C. 


. Connect the heater hose at the water pump. Fill 


and bleed the cooling system. Refer to Section 
03-03. Fill the crankcase with the proper grade 
and quantity of oil. Connect the power brake 
booster vacuum hose, if So equipped. 


. Operate the engine at fast idle and check all 
gaskets and hose connections for leaks. 


. Install the air outlet tubes to the throttle body and 
upper intake manifold including the crankcase 
ventilation hose and carbon canister hose. 


. Evacuate and charge the air conditioning system, 
if so equipped. Refer to the Body / Chassis 
Manual, Section 12-03. 


. Install hood. Refer to the Body /Chassis Manual, 
Section 01-02. 


Crankshaft 


To perform the following operation, it is necessary to 
remove the engine and install it on a work stand. 
Removal 


1. Disconnect the wires from the spark plugs using 
Spark Plug Wire Remover T74P-6666-A. Remove 
the spark plugs to allow easy rotation of 
crankshaft. 


Remove the oil filter. Slide water pump bypass 
hose clamp toward the water pump. 


Remove the crankshaft pulley from the vibration 
damper. 


Remove the bolt and washer from the end of the 


crankshaft. Install Crankshaft Damper Remover 
T58P-6316-D on the crankshaft vibration damper 
and remove damper. Remove Woodruff key. 
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REMOVAL AND INSTALLATION (Continued) 


5. Slide crankshaft damper spacer off crankshaft. 7. Invert the engine on a work stand. Remove the 
flywheel and the engine rear cover plate. Remove 
the oil pan and gasket. Remove the oil pump. 


CROAMPER 8. Make sure all bearing caps (main and connecting 
REMOVER rod), are marked for installation into their original 
T58P-6316D locations. 


Turn the crankshaft until the connecting rod from 
which cap is being removed is up, then remove 
the bearing cap. Push the connecting rod and 
piston assembly down into the cylinder. Repeat 
this procedure until all connecting rod bearing 
Caps are removed. 


9. Remove the main bearing caps. 
10. Carefully lift the crankshaft out of the block so 


A17843-A thrust bearing surfaces are not damaged. Handle 
the crankshaft with care to avoid possible 
6. Remove the cylinder front cover and water pump fracture or damage to finished surfaces. 
as an assembly. Check the timing chain Refer to Section 03-00. for cleanin 
, -O0, g and 
deflection. Refer to Section 03-00. Remove the inspection procedures. Clean the crankshaft 
timing chain and sprockets as described in this damper 
section. 
To refinish journals and dress minor 
imperfections. Refer to Section 03-00. 
Crankshaft Assembly 
Ss GORBING REAR BEARING 
INSERTS oo FLYWHEEL 
6375 
6333 
6333 
6337 
6333 
a Re 
OIL SLINGER 4 ~N C 
BOLT 6310 KEY \\, 
(4 REQ’D) a J , 
SPACER 4 
DAMPER —-8359 
ASSEMBLY 
6316 Y 
\ 
CRANKSHAFT 
‘ 6303 S 
\ 8) CRANKSHAFT 
\ SPROCKET 
\. 6306 
FLATWASHER 
MAIN BEARING 
6378 oor CAPS 
PULLEY 
6312 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Remove the rear journal oil seal from block and 
rear main bearing cap. 


2. Remove the main bearing inserts from the block 
and bearing caps. 


3. Remove the connecting rod bearing inserts from 
the connecting rods and caps. 


NOTE: If the original bearings are to be reused, 
all bearings should be marked for installation into 
their original locations. 


4. If the crankshaft main bearing journals have been 
refinished to a definite undersize, install the 
correct undersize bearing. Make sure bearing 
inserts and bearing bores are clean. Foreign 
material under inserts will distort the bearing and 
cause failure. 


5. Place the upper main bearing inserts in the bores 
with tang in slot. 


CAUTION: The oil holes in the bearing inserts 
must be aligned with the oil holes in the 
cylinder block. 


6. Install lower main bearing inserts in bearing caps. 


7. Clean the rear journal oil seal groove and mating 
surfaces of the block and rear main bearing cap. 


Tightening Thrust Bearing Cap 


1, PRY CRANKSHAFT 


FORWARD AND HOLD 
2. PRY CAP REARWARD 


. Retain forward pressure on the crankshaft. 
Tighten cap bolts to 129-142 N-m (95-105 ft-lb). 


. Force the crankshaft toward the rear of engine. 


. Check the crankshaft end play. Refer to Section 
03-00. 


. Install new bearing inserts in the connecting rods 
and caps. Check clearance of each bearing with 
Plastigage® or equivalent. Refer to Section 
03-00. Also, refer to Specifications in this 
section. 


Engine, 7.5L MFI V-8 


03-01C-41 


8. Install a new rear main bearing oil seal in the block 
and cap. Refer to Crankshaft Rear Main Oil Seal 
in this section. 


9. Carefully lower the crankshaft into place. Be 
careful not to damage bearing surfaces. 


10. Check the clearance of each main bearing with 
Plastigage® or equivalent. Refer to Section 
03-00. 


11. After bearings have been fitted, apply light coat 
of specified engine oil to journals and bearings. 
Install a new seal in the rear main bearing cap and 
install the rear main bearing cap. Install all bearing 
caps except thrust bearing cap (No. 3 bearing). 
Make sure main bearing caps are installed in 
original locations. Tighten the bearing cap bolts 
to 129-142 N-m (95-105 ft-lb). 


12. Install the thrust bearing cap with bolts 
finger-tight. 

13. Pry the crankshaft forward against thrust surface 
of upper half of bearing. 


14. Hold crankshaft forward and pry thrust bearing 
cap to rear. This aligns the rear thrust surfaces of 
both halves of bearing. 


?) 3. TORQUE CAP BOLTS 
WHILE HOLDING 
% CRANKSHAFT FORWARD 


4G 


A10397-2A 


19. After the connecting rod bearings have been 
fitted, apply light coat of specified engine oil to 
journals and bearings. 


20. Turn the crankshaft throw to bottom of its stroke. 
Pull the piston all the way up until rod bearing 
seats on the crankshaft journal. Cover rod bolt 


ends with section of rubber hose to prevent 
crankshaft journal damage during installation. 


. Install the connecting rod cap. Make sure 
connecting rod bolt heads are properly seated in 
connecting rod. Tighten nuts to 55-61 N-m (41-45 
ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


22. After piston and connecting rod assemblies have 


been installed, check side clearance between 
connecting rods on each connecting rod 
crankshaft journal. Refer to Specifications. 


. Install timing chain and sprockets, oil slinger, 


damper spacer, cylinder front cover and 
crankshaft damper as described in this section. 


. Install the engine rear cover plate. Position 


flywheel on crankshaft flange. Install and tighten 


the bolts to 103-115 N-m (75-85 ft-lb). 


. Clean the oil pan, oil pump and oil pump screen. 


Prime the oil pump by filling inlet port with engine 
oil and rotating pump shaft to distribute oil within 
housing. Install oil pump and oil pan as described 
in this section. 


. Install the oil filter. 
. Install the spark plugs and connect the spark plug 


wires. 


. Install the engine in vehicle as outlined. 


Camshaft Bearings 


Camshaft bearings are available prefinished to size for 


standard and undersize journal diameters. 
Removal 


1. With engine removed and placed in a work stand, 
remove the camshaft, flywheel, and crankshaft 


as outlined. Push pistons to top of cylinders. 


2. Remove the camshaft rear bearing bore plug. 
Refer to Section 03-00. 


3. Select the proper size expanding collet and 
backup nut and assemble onto expanding 
mandrel. With the expanding collet collapsed, 


install the collet in the camshaft bearing. Tighten 
backup nut on expanding mandrel until collet fits 


camshaft bearing. 


4. Assemble the puller screw and extension, if 
necessary, as shown and install on expanding 
mandrel. Wrap a cloth around threads of the 
puller screw to protect the front bearing or 
journal. Tighten pulling nut against the thrust 
bearing and pulling plate to remove camshaft 


bearing. Hold a wrench on the end of puller screw 


to prevent it from turning. 


Camshaft Bearings, Removal/Installation 


(2) 


fa) 


(8) 


- 
L/ 
0] 

a 


AN _) 


Repeat the procedure for each bearing. To 
remove the front bearing, install puller screw from 
rear of cylinder block. 


Position new bearings at bearing bores, and 
press in place with the tool. Be sure to center the 
pulling plate and puller screw to avoid bearing 
damage. 


CAUTION: Failure to use correct expanding 
collet can cause severe bearing damage. 
Align oil holes in bearings with oil holes in 
cylinder block before pressing them into 
block. Be sure front bearing is installed 

0.05 1-0.762mm (0.002-0.003 inches) below 
front face of cylinder block. 


Install a new rear cam bore plug. Refer to Section 
03-00. 


Install camshaft, crankshaft and flywheel as 
described in this section. 


Install engine into vehicle as described in this 
section. 


A9045-D 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


Pulling Screw 
Pulling Plate 
Expanding Mandrel 
Expanding Collet 
Backup Nut 


Bearing, Camshaft (Part 
Number Given is For 
Reference Only) 


(Continued) 


A10400-1A 


DISASSEMBLY AND ASSEMBLY 


When installing nuts or bolts that must be tightened, oil 
the threads with light engine oil. Refer to 
Specifications for proper torque values. Do not oil 
threads requiring oil-resistant or water-resistant 
sealer. 


Valve Tappet 


Each tappet is a matched assembly. If parts of one are 
mixed with those of another, improper valve operation 
may result. Disassemble and assemble each tappet 


separately. Valve tappets should be tested after 
assembly. Refer to Section 03-00. Keep the tappet 
assemblies in proper sequence so they can be 
installed in their original bores. 


Disassembly 


1. Grasp the lock ring with needlenose pliers to 
release it from the groove. It may be necessary to 
depress the plunger to fully release lock ring. 


Remove the push rod cup, metering valve disc, 
and plunger assembly. 


Part 
Number Description 


Puller Screw Extension 
Front Spacer 

NOTE: Allitems except #6 
(Bearing) are included in 
Camshaft Bearing Set 
T65L-6250-A 


TAS045A 


Carefully remove the plunger spring, check valve 


spring, check valve retainer and check valve from 
the plunger. 


Refer to Section 03-00 for cleaning and 
inspection procedures. 


PUSH ROD CUP 
METERING 


Cy — VALVE DISC 


CHECK VALVE 
LOCK RING 


PLUNGER 


CHECK VALVE 


sien | @ 
e 


CHECK VALVE 
RETAINER 


A10369-1A 


Assembly 


1. Place the plunger upside down on a clean work 
bench. 


2. Place the check valve (disc or ball check) in 
position over the oil hole on the bottom of the 
plunger. Set the check valve spring on top of the 
check valve (disc or ball check). 


Position the check valve retainer over the check 
valve and spring. Then, push the retainer down 
into place on the plunger. 


Place the plunger spring and the plunger (open 
end up) into tappet body. 


Position the metering valve disc in the plunger, 
and place push rod cup in the plunger. 


Depress the plunger and position the closed end 
of lock ring in the groove of the tappet body. With 
the plunger still depressed, position the open 
ends of lock ring in the groove. Release the 
plunger, and then depress it again to fully seat the 
lock ring. 


Use Leak Down Tester TOOL-6500-E to fill the 
tappet with test fluid. Refer to Section 03-00. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Cylinder Head 
Disassembly 


1. 


4. 


5. 


With cylinder head removed from engine, remove 
rocker arm fulcrum bolts, oil deflectors, fulcrum 
seats, and rocker arms. Remove exhaust 
manifolds and spark plugs. 


Clean carbon from combustion chambers before 
removing valves. 


Compress vaive springs using Valve Spring 
Compressor T70P-6049-A. Remove spring 
retainer locks and release springs. Remove 
retainers, springs, stem seals, and valves. 
Discard stem seals. 


Clean and inspect cylinder head(s) and related 
components. Refer to Section 03-00. 


Refer to Section 03-00 for cylinder head and 
valve repair procedures. 


Assembly 


Lubricate all valves, valve stems and valve guides with 
specified engine oil. Apply Ford Multi-Purpose Grease 
DOAZ- 19584-AA (ESR-M1C 159-A) or equivalent to 
the valve tips before installation. 


1. 


HOI 


\ 


Install each valve in the port from which it was 
removed or to which it was fitted. Install new 
valve stem seal on each valve. 


NOTE: Make sure the proper seal application for 
intake and exhaust are in place. 


Set valve spring and retainer over valve stem. 
Compress spring and install retainer locks. 


With dividers, measure assembled height of valve 
spring from surface of spring pad on cylinder 
head to underside of spring retainer. Check 
dividers with accurate scale. If assembled height 
exceeds specification, install shim(s) below 
spring to reduce height to recommended 
dimension. Refer to specifications listed in the 
back of this section. Reducing assembled 
height below specifications can cause spring 
breakage and rapid wear of cam lobe. 


UNDERSIDE OF 
SPRING RETAINER 


/ 


SURFACE OF 
SPRING PAD 


A10401-1A 


Coat the fulcrum seats and sockets with Ford 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent. Make sure the 
rocker arm fulcrum bolts are in a serviceable 
condition before installing them. Install rocker 
arms, fulcrum seats, oil deflectors and fulcrum 
bolts as outlined under Valve Rocker Arm 
Installation. 


Install exhaust manifolds and spark plugs as 
outlined. 


Piston and Connecting Rod 
Disassembly 


1. 


2. 


Remove the bearing inserts from the connecting 
rod and cap. 


Mark the pistons to make sure they are 
assembled with same rod and installed in the 
same cylinders from which they were removed. 


Using an arbor press and Piston Pin 

Remover /Replacer T68P-6135-A, press the 
piston pin from the piston and connecting rod. 
Remove the piston rings. 


Refer to Section 03-00 for cleaning and 
inspection procedures. Repair if required. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Piston and Connecting Rod Removal and Installation 
PRESS 
RAM 


PIN 
PUSHER 


PISTON 
PIN 


RECEIVING 
TUBE 


INSERT TAPERED PILOT 
IN PISTON PIN FOR MAKE CERTAIN 
PIN REMOVAL PISTON FLOATS 


REVERSIBLE = 
DURI 
INSERT THIS END “nes Pecan on 


IN PISTON HOLE 
FOR INSTALLATION 


VER/REPLA 
T68P-6135-A 


Assembly 
NOTE: Check the fit of a new piston in the cylinder picid eta NOTCH TOWARD eran 


bore before assembling piston and piston pin to FRONT OF ENGINE 
connecting rod. Piston pin bore of connecting rod and 
diameter of piston pin must be within specifications. 


1. Apply alight coat of specified engine oil to all 
parts. Assemble the piston to the connecting rod 
with the cylinder number side of the connecting 
rod and indentation notch in piston positioned as 
shown. 


NUMBERED SIDE OF ROD 


Start the piston pin in the piston and the 
connecting rod. Using an arbor press, press the 
piston pin through the piston and connecting rod 
until the end of pinis 1.59-3.18mm (1/16-1/8 
inch) below chamfer of the pin bore in the piston. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Check the end gap of all piston rings. End gap 
must be within specifications. Follow the 
instructions contained on piston ring package and 
install the piston rings. 


Check the ring-side clearance of compression 
rings with a feeler gauge inserted between the 
ring and the lower land. Feeler gauge should slide 
freely around the ring circumference without 
binding. Any wear will form a step at the inner 
portion of the lower land. If the lower lands 
have high steps, replace the piston. 


Make sure the bearing inserts and bearing bore in 
the connecting rod and cap are clean. Foreign 
material under the inserts will distort the bearing 
and cause failure. Install bearing inserts in 
connecting rod and cap with tangs fitting in slots 
provided. 


Cylinder Assembly 


Disassembly 


1. Mount the old engine on a work stand and remove 
all the parts not furnished with the new cylinder 
assembly as described in this section. 


2. Remove the four cylinder head locating dowels 
and the block drain plugs. 


3. Remove the old cylinder assembly from the work 
stand. 


Assembly 


1. Clean the gasket and seal surfaces of all 
serviceable parts and assemblies. 


2. Position the new cylinder assembly on a work 
stand and install the cylinder head locating 
dowels and block drain plugs. 


Transfer all serviceable parts removed from the 
old cylinder assembly as described in this 
section. 


Check all assembly clearances following 
specifications listed at the end of this section and 
correct as necessary. 


Cylinder Block 


Before replacing a cylinder block, determine if it is 
repairable. If so, make the necessary repairs. Refer to 
Section 03-00. 


Disassembly 


1. Mount the old engine in a work stand and 
completely disassemble it as described in this 
section. 


Engine, 7.5L MFI V-8 


2. Make sure that cylinder bores are ridge-reamed 
before removing piston assemblies, if required. 


3. Remove the cylinder head locating dowels and 
the block drain plugs. 


Assembly 


1. Clean the gasket and seal surfaces of all 
serviceable parts and assemblies. 


2. Position the new cylinder block in a work stand 
and install the cylinder head locating dowels and 
the block drain plugs. 


Transfer all serviceable parts removed from the 
old cylinder block as described in this section. 


Check all assembly clearances following 
specifications at the end of this section and 
correct as necessary. 


ADJUSTMENTS 


Valve Clearance 


The valve arrangement on the left bank is E-I-E-I-E-I-E-| 
and on the right bank is I-E-I-E-I-E-I-E. 


A 1.52mm (0.060-inch) shorter push rod or a 1.52mm 
(0.060-inch) longer push rod is available for service to 
provide a means of compensating for dimensional 
changes in the valve mechanism. Refer to the Master 
Parts List or the specifications for the pertinent color 
code. 


Valve stem-to-valve rocker arm clearance should be 
within specifications as outlined at the end of this 
section. With the hydraulic tappet completely 
collapsed, repeated valve reconditioning operations 
(valve and/or valve seat refacing) will decrease the 
Clearance to the point that if not compensated for, the 
hydraulic valve tappet will cease to function and the 
valve will be held open. 


The use of a positive stop valve rocker arm bolt 
eliminates the need for valve clearance adjustment. 
However, to obtain accurate valve clearance 
measurements, it is important that all components be 
serviceable and installed to specification. 


To determine whether a shorter or a longer push rod is 
necessary, perform the following check: 


1. Install an auxiliary starter switch. Crank the 
engine with the ignition switch in OFF until 
the No. 1 piston is on TDC after the 
compression stroke. 


03-01C-46 
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ADJUSTMENTS (Continued) 


2. 


With the crankshaft in the positions designated in 
the following Steps 3, 4 and 5, position the 
hydraulic tappet compressor Tappet Bleed Down 
Wrench T7 1P-65 13-B on the rocker arm. Slowly 
apply pressure to bleed down the hydraulic 
tappet until the plunger is completely bottomed. 
Hold the tappet in this position and check the 
available clearance between the rocker arm and 
the valve stem tip with a feeler gauge. If the 
clearance is less than specifications, install a 
shorter push rod. If the clearance is greater than 
specifications, install a longer push rod. 


TAPPET BLEED 
DOWN WRENCH 
T71P-6513-B 


With the No. 1 piston at TDC at the end of the 
compression stroke (Position No. 1), check 
clearances on the following valves: 


No. 1 Intake No. 1 Exhaust 
No. 3 Intake No. 4 Exhaust 


Engine, 7.5L MFI V-8 03-01C-47 


No. 7 Intake No. 5 Exhaust 
No. 8 Intake No. 8 Exhaust 


After checking the clearance on these valves, 
rotate the crankshaft 360 degrees to Position 
No. 2, then check the following valves: 


No. 2 Intake No. 2 Exhaust 
No. 4 Intake No. 3 Exhaust 
No. 5 Intake No. 6 Exhaust 
No. 6 Intake No. 7 Exhaust 


POINTER | wy 


TIMING 


POSITION 1—NO. 1 AT TOC AT END OF COMPRESSION STROKE. 
POSITION 2—ROTATE THE CRANKSHAFT 360 DEGREES 
(ONE REVOLUTION) CLOCKWISE FROM POSITION 1. 


A7906-1A 
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SPECIFICATIONS 


Refer to the following charts for engine specifications. 


GENERAL SPECIFICATIONS 


Oll Pressure Engine Type 
Bore and Stroke Firing Order Hot @ 2000 RPM and Number of 
kPa (PSI) Cylinder 


7.5L (460 CID) V-8 4.36 x 3.85 276-606 (40-88) O.H.V. V-8 


Valve Guide 
Bore Valve Seat Vaive Seat 
Diameter Width @ Runout TIR | Arrangement 
Maximum 


Front to Rea 
| Intake | Exhaust | 


CYLINDER HEAD 


@ 
RT |-E-I-E-I-E-!-E] .003 in any 6 in. 
ee LT E-I-E-I-E-I-E-| 


© Compression pressure (PSI) of the lowest cylinder must be at least 75% of the highest to be within specification. 


@ Valve seat angle — 45°. 
@ Gasket surface finish — RMS 60-150. 


VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS 
Collapsed Tappet Gap 
Valve Tappet or Lifter (Clearance) 
oe Ae Hydraulic Litter 
pret stbient Ripe eialged Leakdown Rate | Allowable Desired 
@ 
10 to 50 seconds 


® Service limit — .005. 
@) Time required for plunger to leakdown .0625 in. under load of 50 Ibs. using leakdown fiuid in tappet. 


Push Rod Runout 
TIR Maximum 


VALVE SPRINGS 


Valve Spring Valve Spring Valve Spring Vaive Spring 
Compression Pressure Free Length Assembled Out of 
Lbs. @ Specified Height (Approximate) Height Square 

intake @® | Exhaust | intake | Exhaust_ | intake | Exhaust | Maximum 


76-84 @ 1.81 | 76-84 @ 1.81 
7.5L (460 CID) V-8 | 548.049 @ 1.33 | 218-240 @ 1.33 


@® Service limit — 10% loss of pressure. 


| 206 | 208 | 1-51/64 — 1-53/6411-51/64 — 1-53/64] 5/64 (.078) 


VALVES 
Vaive Stem to Guide Clearance @ Vaive Face Runout 


a ee TR Maximum 
7.5L (460 CID) V-8 0010-.0027 0010-.0027 


@ Service clearance — .0055. 
@ Valve face angle — 44°. CA4943-2G 
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SPECIFICATIONS (Continued) 


7.5L (460 CID) V-8 3415-3423 3415-.3423 


@ Maximum allowable lift loss — .005. 
@) Service limit — .006. 


@ Camshaft joumal runout — .005 TIR maximum. 
(2) Distance in inches that front edge of the bearing is installed below the front face of the cylinder block. 


CYLINDER BLOCK 


Cylinder Bore | Men Bearing "pase Boe Head Gasket | Head Gasket | Tappet Bore 
meter @ Diameter Diameter Surface Flatness | Surface Finish Diameter 
7.5L (460 CID) V-8 4.3600-4.3636 | 3.1922-3.1934 eye a oe RMS 90-150 8752-8767 


7.5L (460 CiD) V-8 2.9994-3.0002 


CRANKSHAFT AND FLYWHEEL (Continued) 


pia eral Crankshatt Free End Play @) 


7.5L (460 CD) V-8 2.4902-2.5000 0006 
CA4044-2C 


@ Maximum out-of-round — .0006. 
@ Service limit — .012. 
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SPECIFICATIONS (Continued) 


CRANKSHAFT BEARINGS 


Connecting Rod Bearing to Crankshaft Clearance Main Bearing to Crankshaft Clearance 
Selective Fit Selective Fit 
Bearing Wall Bearing Wall 
mowed’ _| Thickneas Std. © Mower’ __| Thickness Std. © 


7.5L (460 CID) V-8 ,0008-.0025 0757-.0762 ,0008-.0026 0955-.0960 


@® For .002 undersize add .001 to standard wall thickness. 


CONNECTING ROD 


nnecting R ment 
Piston Pin Bore Rod Length rollers Niecy an Rod to Crankshaft 
or Bushing |.D. to Center 
. 


7.5L (460 CID) V-8 | _1.0386-1.0393 2.6522-2.6530 6.6035-6.6065 | 0244 | 


@ Connecting rod bearing bore maximum out-of-round — .0004. 
@ Pin bushing and crankshaft bore must be parallel and in same vertical plane within specified total difference when measured at the ends of an 8-inch long 


bar, 4 inches on each side of rod centerline. 
@® Service limit — .023. 


PISTON 
Diameter @ 


om ae ae 003 Oversize | Selective Fit 
7.5L (460 CID) V-8 | 4.3577-4.3583 | 4.3589-4.3595 | 4.3601-4.3607 | .0022-.0030 


@ Measured at the piston pin bore centerline at 90° to the pin. 


SERVICE PISTON SELECTION 


|.D. Code of Service 
Piston Required 
110.744-110.774 mm (4.3600-4.3612 in.) Red 


110.774-110.805 mm (4.3612-4.362¢4 in.) Blue 
110.805-110.835 mm (4.3624-4.3636 in.) Yellow 


When replacing pistons, measure cylinder bore as described in General Gasoline Engine Service, Section 21-01. Install service piston matched to piston bore 
diameter above. 


PISTON PIN 


To Connecting Rod 
Bushing Clearance 


.0002-.0005 interference Fit 


PISTON RINGS 

Ring Width Compression Ring Gap 
om me saa eee a are A | 
0770-0760 [10-020 | 10-020 | 010.008 _| 


@® Service limit — .002 maximum increase in clearance. 


OIL PUMP AND OIL CAPACITY 


@ Add 1 U.S. quart (or equivalent in Imperial quarts or liters) when replacing filter. CA4945-2H 
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SPECIFICATIONS (Continued) 


Engine, 7.5L MFI V-8 


03-01C-51 


8-12 
(6-9) 


17-24 19-27 
(12-18) (14-20) 


PIPE THREADS 


1/8-27 1/4-18 3/8-18 1/2-14 


(5-8) (12-18) (25-35) 
TORQUE SPECIFICATIONS 


Description | oNm | Lb-Ft 


Frame Bracket Attaching Bolt 
Locknuts 48-67 
Crossmember Bolts and Locknuts 
(Left Support Bracket) 98-142 72-105 
Insulator and Retainer-to-Bracket 

81-108 60-80 


Nuts and Washers 


Nut, Insulator-to-Bracket 54-78 40-58 


Insulator-to-Extension Housing 

(E-250-350) 68-94 50-70 
Nut M12-1.75, to Bolt and Retainer 76-104 56-77 
Nut and Washer 7/ 16-14, to 

insulator Assembly 68-92 50-68 
Insulator-to-Engine Bolts 81-108 60-80 


Insulator-to-Lower Bracket Nuts 96-127 
Nut, Bracket-to-Frame 88-115 65-85 


Insulator-to-Extension Housing 

(F-250-350 & F-Super Duty) 60-80 

Nut and Washer Assembly, 

Insulator-to-Bracket 60-85 
Nut, Bracket-to-Frame 58-77 43-57 


insulator-to-Frame Crossmember 
Nuts 68-94 50-70 


FulerumiBolta [95-03 | 18-26 


Cylinder Head Attaching Bolts — In 
Sequence: 
Step 1 


Step 2 
Step 3 
Muffler Inlet Pipe Stud Nuts 


Water Pump Cover-to-Cylinder 
Front Cover Bolts 


95-108 
136-149 
177-189 


70-80 
100-110 
130-140 


Cover-to-Cylinder Block Attaching 
Screws 


Damper-to-Crankshaft Attaching 
Screw 


Camshaft Thrust Plate-to-Cylinder 
Block Bolts 


(Continued) 


TORQUE LIMITS — 7.5L (460 CID) MFI V-8 ENGINE 
NOTE: All values are in N-m (ft-lbs) unless otherwise noted. Oil threads with engine oil unless the threads require oil or 
water-resistant sealer. The standard torque limites listed below are applicable for all functions not listed in the special 
torque chart. 


1/4-20 5/16-18 5/ 16-24 3/8-16 3/8-24 7/16-14 7/16-20 1/2-13 


37-51 
(27-38) 


9/16-18 


61-77 55-81 75-81 116-162 
(45-57) (40-60) (55-60) (85-120) 


Lb-Ft 


75-85 


11-27 


TORQUE SPECIFICATIONS (Cont'd) 
Description ; Nem | 
Flywheel-to-Crankshaft Mounting 
Bolts 
Oil Pump-to-Cylinder Block 
Attaching Bolts 
Oil Pan-to-Cylinder Block Attaching 
Bolts 
1/4-Inch 7-9 
§/16-Inch 8-11 

Bearing Cap Bolts | 1290-142 | 95-105 
Connecting Rod Nuts | 55-61 | 41-45 
Front Engine Mount Nuts 54-78 40-58 
Screw, Insulator and 
Retainer-to-Transmission 64-71 
Stud, 3/8-16 x 2.82, Exhaust | 30-41 | 22-30 | 
Stud, 3/8-16 x 3.79, Exhaust | 30-41 | 22-30 | 
Locknut, Spark PlugHeat Shield | 13-24 | 10-18 | 
Bolt, 3/8-16 x 2.75, Exhaust 30-41 | 22-00 
Bolt, 3/8-16 x 1.62, Exhaust | 30-41 | 22-80 | 
Nut, 3/8-16, Spark Plug Heat 
Shield 22-37 - 
Crankshaft Pulley Bolts 54-71 
Alternator / Air Pump Bracket — to 
— Head Bolt (7 / 16 inch) 54-71 
Alternator/Air Pump Bracket — to 
— Head Block and Water Pump 
Bolts (3/8 inch) 
Alternator Adjusting Arm Bolts | 41-54 
Alternator Pivot Bolt 54-71 
Alternator Locking Bolt 
(Med & Lg Frame Alt) 
Alternator Locking Bolt 
(Sm Frame Alt) 
Air Pump Pivot Bolt | 41-54 | 
Air Pump Locking Bolt | 41-54 
Air Pump Pulley Bolts | 12-15 | 
AC/PS Bracket — to — Water 
Pump Stud Nut 
AC/PS Bracket — to — Head 
Bolts 54-71 
PS Pump — to — Bracket Bolts | 41-54 
PS Pump Brace — to — PS Pump 
and Exhaust Manifold Nuts 

(Continued) 
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03-01C-52 Engine, 7.5L MFI V-8 03-01C-52 
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SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS (Cont'd) 


Description 


Belt Tensioner Bolt 68-92 51-67 
AC Compressor Bolts 
AC Idler Bolts 


TA4946A 


TYPICAL ENGINE INFORMATION LABEL ENGINE VACUUM 


ADJUSTMENTS IGNITION TIMING HOSE ROUTING 
NOTE SPECIFICATION (TYPICAL) 


THIS VEHICLE 1S EQUIPPED WITH EEC IV/EFi SYSTEMS. IC 
SPEEOS AND IOLE MIXTURES ARE NOT AOJUSTABLE. SEE 9HOP 
MANUAL FOR ADOITIONAL INFORMATION. 


ADJUST IGNITION TIMING WITH THE TRANSMISSION IN NEUTRAL. 
PARKING BRAKE SET ANO THE WHEELS BLOCKED. ENGINE MUST BE 
AT NORMAL OPERATING TEMPERATURE. 


THE IN-LINE SPOUT CONNECTOR ( -cO on 00 ). 
OUSLY WARMED-UP_ ENGINE. 


CONFORMS TO U.S. EPA ANO CALIFORNIA 
ATIONS APPLICABLE TO 1988 MOOEL YEAR NEW HEAVY 
- THIS ENGINE IS CERTIFIED FOR USE IN ALL 


p_AHK_ICATALYS ater sero - rimeouamam 


SPARK PLUG 
GAP SPECIFICATION 


SPECIAL SERVICE TOOLS/EQUIPMENT 


T59L-100-B T68P-6135-A 
impact Slide Hammer Piston Pin Remover /Replacer 


09 


T70P-6000 -Al_ -A7 -A2 -A3 -AB -AS -AA 
Engine Lifting Brackets 
TO6SP-6136-A 


T88T-6701-A 
Front Cover Seal Replacer 


T68P-6019-A 


Front Cover Aligner 
T88T-6701-A 


T52L-6306-AEE 
T6SP-6019-A Crankshaft Damper & Sprocket 
Replacer 
T70P-6049-A 
Valve Spring Compressor 


T58P-6316-D 
Crankshaft Damper Remover 


(Continued) 


(Continued) 
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03-01C-53 Engine, 7.5L MFI V-8 03-01C-53 


SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


SPECIAL SERVICE TOOLS 


Tool Number/ 
Description lustration Tool Number Description 


TOOL-6331-E 
tte me 
~Y 

TOOL-6331-E 


ROTUNDA EQUIPMENT 


T74P-6375-A 
Flywheel Holding Tool Tool Number Description 
014-00288 Puller Attachment 
014-00282 Dial indicator with Bracketry 
T74P-6375-A 


014-00290 Piston Ring Compressor 
TOOL-6500-E 014-00275 Cam Bearing Set 
Hydraulic Tappet Leak Down 
Tester 014-00293 Gear and Pulley Puller 
077-0008 


T7 1P-6513-B 
Tappet Bleed Down Wrench i 


T71P-6513-B 


T74P-6666-A 
Spark Plug Wire Remover 


T73P-6571-A 
Valve Seal Installer 
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SECTION 03-01D Diesel Engine, 7.3L V-8 


SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS sitssesinsiscciisaaditecte acsceceudieoilaeiees 03-01D-76 DIAGNOSIS AND TESTING (Cont’d.) 
CLEANING AND INSPECTION Static (Engine Off) Valve Train Analysis.............. 03-01D-23 
Accelerator LInKk age..............ccscecccscscecececeseceesers 03-01D-82 DISASSEMBLY AND ASSEMBLY 
CATS iocvice cin secs tecssecdu ne nethaintessseecaunecdavenccevexs 03-0 1D-80 Cylinder Assembly ................cccccecsecececececacsceeaees 03-01D-74 
Connecting Rods. ............cccccccececscececcecececssscsceees 03-01D-81 Cylinder BIOCK..........ccccccccccesscecsccccececececsascecececes 03-01D-74 
Crankcase Depression Regulator Cylinder Head Assembly..............cccssesccescscncnseves 03-01D-7 1 
(COR) ox sacoteceseccs teaver eseuteapan etc cece auesesantswocaweace 03-01D-77 OW COOIGE vis cseceiei site nsores cockeusttedecestueuascntacaseanwens 03-0 1D-76 
CRANK SIGE os ssectovcscisecesieeoeseseccccsveceeseotsoddsseeeaane 03-0 1D-80 Piston and Connecting Rod Assembly................ 03-01D-75 
Crankshaft Vibration Damper ..............ccccccecsceees 03-01D-80 REMOVAL AND INSTALLATION 
Cylinder BIOCK............scscscccescccccerccncecscecececenensars 03-01D-81 COSI AE rics vc ck saeeescceccwcuntuvacdaysecdvadacocvatecscoses 03-0 1D-69 
Cylinder Heads. ................ccccecececcceseccacecscscessacees 03-01D-77 Camshaft Bearings. ...........cscccecccccccscenececscenecscees 03-01D-70 
DiVO GOONS sicesescciscspectececcoeeeedaws Sadie eeeeian te 03-01D-80 Camshaft Drive Gear, Fuel Pump Cam, Spacer 
Engine Fuel Filter ..............cccccsccccscecceceececesceasecs 03-0 1D-82 and Thrust Plate................cccccececcscecsccecenceseeses 03-01D-43 
Engine Oil Level................ccssecececcececececrecscescsneaes 03-01D-82 COO PIUGS secoinvccreccisctcndsaveccasacersees acaseeteancctonaesc 03-01D-7 1 
Exhaust Manifolds................ccceccccececvececceccecesnens 03-01D-79 Crankcase Depression Regulator 
IV WINGO) icons irre wis acececeswcsseanveeesaaieaeeeesanien ks 03-01D-81 (CORR) vsvcacoacccshaseescedicscaucvawscaeecesavsdcnuieuscacwanes 03-0 1D-44 
Fuel Supply Pump. ...............cccescescccncesceerececceccscs 03-0 1D-82 CROAK SING i ccecissacictdeSecies devescecenecncevsascaubicaweaweencs 03-0 1D-67 
Hydraulic Valve Tappets ..............ccccsceenecsececescnes 03-01D-79 Crankshaft Drive Gear ...............ccccessccccecscescececes 03-01D-41 
Intake Manifold ................ccccccscsececcencenceccecsecceuce 03-01D-79 Crankshaft Vibration Damper ...............cccceccossees 03-0 1D-34 
Main and Connecting Rod Bearings ................... 03-01D-81 Cylinder Heads. ..........ccscccccecccescccccececrscccecsaceesens 03-01D-59 
OUP IN eeeiiacent asin: cacesciceescineuneweewe va seecwensieecaecavcedees 03-01D-81 Engine ASSOMDIY...........ccccsecscccsccuscsnscccccucucenecens 03-0 1D-26 
OUP WN eves ds cist cache ec ce siceamncccamacacscctasecdeedes cea 03-0 1D-82 Engine Front Cover and Crankshaft Oil 
Pistons, PINS ANd RINGS. .........cccccececcsceccecceccescees 03-01D-81 SOG Faces hec ce pnas wciewsesiwedes besieheieececcceorecuumanensocens 03-01D-36 
PUSIROOS eiiiicne cose rccetecicestainccnswacwesduccenasdasecuetee 03-01D-77 Engine Front Insulators. ...........ccccccecsccceccccnsccccces 03-01D-29 
WRCTIMOSUAE sis cased cecstssesccceshanacandactsencatevacestaesenns 03-01D-82 Engine Oil Cooler ..........cccccccsceccscccccccccecsessnscceecs 03-01D-61 
Valve Rocker Arm Assembly ............cscecsesceecscnecs 03-01D-77 Engine Oil Filter...........ccccssscscsscsnscccccnsceccccccscnnnes 03-01D-61 
VOIV GS isos o cs acecice sc cewencesecuncawaedccsivecearserseseetses aiteanes 03-01D-78 Engine Rear Insulator .............ccecccsscscsscccsnecececees 03-01D-33 
DESCRIPTION AND OPERATION Exhaust Manifolds. .............csccccsccosccscscsccccccccscens 03-01D-57 
Cooling System ...........cc.ccceccccececcececccccceceeecsncneacs 03-01D-8 Flywheel Ring Gear ............csssssesscecscscsscccececscnees 03-0 1D-41 
Dual Mass Flywheel (Manual Transmission Flywheel, Engine Rear Cover and Oil 
ORY) asccceeteeeciciieteusbedvictae ces teeuiaase tele eeaee 03-01D-18 SO vce ricccvniwis tac svewee ac seudancenscanceueaaetwaveeesneecees 03-0 1D-39 
Engine COMpOnents...............cccccccceccecceccecceccecees 03-01D-10 Front Crankshaft Oil Seal, In-Vehicle 
Engine DeSCFiption. ..............cccceseccecescescecesceeescees 03-01D-2 REPIACOIMONL nivcsssescccscivccecessndaccvendcctscssccaseseeses 03-01D-35 
Fuel Filter /Fuel Heater / Water Fuel Supply Pum ............cccsccccscccscscscccescscncececcnss 03-0 1D-48 
SOD Ol ALON eo. owsccesascace denne det ceuUeecucanaescocaccenessens 03-01D-16 Injection Nozzle Fuel Limes .............sccsecsscescsscnece 03-01D-52 
FUGl SYStOM siisiscirn cic nada aint 03-01D-14 INJECTION NOZZIOS.........ccccccscscecencccccccccccescncescscses 03-01D-54 
Glow Plug Fast Start System...................c.ecececees 03-01D-17 INJECTION PUNID iiicsinececcwcssaces vocecantvccvcaveceucsdoncsants 03-01D-48 
Lubrication System .............ccccsscsceccesesceccscesceeees 03-01D-10 Injection Pump Drive Gear and Gear 
Vehicle and Engine Identification....................... 03-01D-18 COV Gl iii cciscuscececicdnaviatsscctcacccendonsaacecsarusvteeuiedass 03-01D-41 
DIAGNOSIS AND TESTING intake Manifold, Valley Pan and 
Camshaft End Play ..................scscscesscscecssecseeeeees 03-01D-24 TED DOUS 6 ccccscccticdivendicdccecctensunwadenscavsatesessouseense 03-01D-55 
Compression TeSt ...........cccsescccccenccecceccenscenscesees 03-01D-22 Oil Pan, Oil Pump and Oil Pick-Up Tube............... 03-01D-63 
Crankshaft End Play ................ccsccecceccscencencenceecs 03-01D-25 Pistons and Connecting Rods..............ssccsssesesecee 03-0 1D-65 
Diagnostic Procedures, Engine Performance Secondary Flywheeel...........ccccsccsscsscesccscerccsccences 03-0 1D-40 
and Glow Plug Systeim.............ssscsscsssessennscesees 03-01D-26 TOI IMOSU OE osvsidcis sic icdcs scccccsasnesdecsccensddedscaddenscses 03-01D-58 
Drive Gear Backlash (All Gears) ...............ssesceees 03-0 1D-24 Valve Cover, Rocker Arm, and Push Rod............. 03-01D-45 
Engine Oil L@aks. ............ccccsccccscencccscecesessncececcecs 03-01D-21 Valve Spring, Retainer and Stem Seal ................ 03-0 1D-46 
Flywheel Runout, Automatic Water PUNMND sii ciscsciccice re seciewcuidcardsedecectinecennesdanteces 03-01D-33 
TFANSMISSION ...........cececeecscncecencscrecsencscnsesencnss 03-01D-25 SPECIAL SERVICE TOOLS/EQUIPMENT................ 03-0 1D-87 
Flywheel Runout, Manual Transmission.............. 03-01D-25 SPECIFICATIONG...........cccccsssscscecssscceccscesscsesecscces 03-0 1D-82 
Hydraulic Valve Tappet.................ssecscscecserececeees 03-01D-23 VEHICLE APPLICATION ...............ccccscccscccecscssvasccecces 03-01D-1 
Oil Cooler Internal Leakage Test...............sscseee0 03-01D-21 


VEHICLE APPLICATION 


Econoline Series, F-Series and F-Super Duty Series 
Vehicles Equipped with Diesel Engines 
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DESCRIPTION AND OPERATION 


Engine Description 


The 7.3L diesel engine is a four-cycle, naturally 
aspirated V-8 with overhead valves. It displaces 7.3 
liters (444 cu. in.). The right bank of cylinders are 
numbered 1, 3, 5, 7, with number 1 being at the front. 
The firing order is 1-2-7-3-4-5-6-8. 


The crankcase has been specially designed to 
withstand the loads of diesel operation. It utilizes four 
bolt main bearing caps to provide a strong support for 
the rotating parts. The crankcase also incorporates 
internal piston oil cooling jets which direct oil to the 
underside of the piston. 


The crankshaft is a five main bearing unit with fore and 
aft thrust controlled at the center (No. 3) bearing. 
Heavy-duty forged steel connecting rods attach to the 
crankshaft, two to each bearing throw. The piston pin 
is a free-floating type, permitting the pin to move or 
float freely in piston and rod. The piston pin is retained 
by snap rings. 


The camshaft is supported by five insert-type bearings 
pressed into the block. It is driven by a gear keyed to 
the crankshaft. Camshaft end thrust is controlled by a 
thrust flange located between the front camshaft 
journal and the thrust flange spacer. 


The aluminum-alloy pistons are fitted with two 
compression rings and one oil ring. 


The hydraulic valve tappets minimize engine noise and 
maintain zero valve lash (tappet clearance). This 
eliminates the need for periodic adjustment. The 
hydraulic valve tappets incorporate camshaft roller 
followers for improved camshaft wear characteristics. 


The cylinder head assemblies feature precombustion 
chambers which provide superior combustion 
characteristics. The cylinder head assemblies are 
equipped with positive valve-rotating mechanisms 
located at the bottom of the intake and exhaust valve 
springs. 


Diesel Engine, 7.3L V-8 


A solid-state glow plug system and block heater 
provide excellent cold weather start capability. 


The engine is equipped with a combination fuel 

filter /fuel heater / water separator. The E-Series 
locates the fuel filter assembly on a bracket on the 
right side of the engine. The F-Series locates the fuel 
filter assembly on the left side of the engine by utilizing 
a filter base with an integral filter bracket. 


The engine is equipped with a fully closed crankcase 
ventilation system. Crankcase vapors are directed to 
the intake manifold from a port in the crankcase 
depression regulator (CDR) valve. It regulates 
crankcase pressure by providing a connection 
between the valley pan and the intake manifold. The 
crankcase depression regulator (CDR) valve is 
mounted on the intake manifold. 


The rotary-type injection pump is located between the 
cylinder heads in a recess in the front of the engine. 
The engine governor is integral with the fuel injection 
pump. Operating principles and service instructions for 
the fuel system components are also provided in this 
section. 


The fuel injection pump used on the 7.3 liter diesel 
engine is located between the cylinder heads and the 
intake manifold in the vee at the front of the engine. It is 
an opposed plunger, inlet metered, positive 
displacement, distributor type pump. 


03-01D-2 
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Diesel Engine, 7.3L V-8 03-01D-3 


DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel, Front View, F-Series Shown, E-Series Similar 


(Continued) 


Description 


Coolant Outlet 
Heater Return 
Engine Code Label 


Oil Fill Cap 

Oil Change Information Label 
Serial Number Label 
Injection Pump Gear Tower 


A10884-D 


Injection Pump Cover Plate 
Coolant Inlet 
Crankshaft Pulley 


Water Pump Pulley 

Fuel Supply Pump 

Fuel Supply Pump to Fuel Filter Header 
Alternator Bracket 

Fuel Filter Header Mounting Bracket 
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03-01D-4 Diesel Engine, 7.3L V-8 


DESCRIPTION AND OPERATION (Continued) 


Oil Fill Tube, E-Series, 7.3L Diesel 


CAP ASSEMBLY 
6766 Ss 2, 
TUBE ASSEMBLY = = BOLT 
6763 N605889-S2 


CLAMP 
387061-S100 


ADAPTER 
6778 


A16240-B 


03-01D-4 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


03-01D-5 


Diesel Engine, 7.3L V-8 03-01D-5 


DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel, Left Side, F-Series Shown, E-Series Similar 


(Continued) 


TT 


S (7A ae 


\eeeGGade 


Fuel Filter Header with Fuel Heater 
Fuel Filter Element 


Water Separator Drain Bowl 
Valve Cover 

Exhaust Manifold 

Coolant Drain 


A10885-C 


Lube Oil Filter 
Oil Drain Plug 
Engine Mount 


Oil Cooler Assembly 
Coolant Inlet 


Engine Temperature Warning Lamp 
Connector Location 


Coolant Temperature Sending Unit 
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DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel, Rear View, F-Series 


1, 


A10886-B 


Flywheel Adapter Housing 
Flywheel Mounting Bolts 


Description 


‘Solid State’’ Glow Plug Controller 
Glow Plug Harness 
Oil Pressure Sensing Unit 


(Continued) 


Reinforcement Ring (Automatic 
Transmission Only) 


Adapter Housing Bolts 
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DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel, Right Side, F-Series 


7.3L DIESEL ENGINE — RIGHT HAND SIDE 


be 
© & 


A10887-C 


| item [Description 
Lifting Eye (3 Places) 
Air Inlet 

Oil Level Gauge 


Combination Fuel Filter, Fuel Heater and 
Water Separator 


Water Drain Tube 


Heater Supply 
Heater Return 
Timing Indicator 


Vibration Damper 

Fuel Inlet 

Coolant Drain 

Crankcase Coolant Heater Location 


(Continued) 
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DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel, Top View, F-Series 


{| 


A19022-A 


Cooling System 


Coolant flows from the radiator, to the water pump, to 
the engine right and left banks. 


Circulation of the coolant is from the front to the rear of 
the crankcase. Coolant flows from the crankcase to 
the cylinder head through positive cooling passages, 
and through one passage at the front and rear 
bulkhead of the cylinder head. Coolant flows between 
the precombustion chambers and valve seats toward 
the front. Coolant exits the cylinder head into a 
common cavity which runs across the front of the 
crankcase. This cavity routes coolant to the 
thermostat housing. 


When the thermostat is closed, coolant bathes the 
thermostat and runs through the bypass orifice which 
is located below the thermostat. No coolant is allowed 
to enter the radiator. 


Diesel Engine, 7.3L V-8 


| item |Description 


Fuel Injection Pump 
Glow Plug Harness 
Air Inlet 

CDR Valve 

Glow Plug Controller 
Fuel Return Nipple 


| item Description 


Lifting Eye (3 Places) 

Glow Plugs (8) 

Exhaust Emissions Label 

Injection Nozzles 

Coolant Temperature Sensing Unit 
High Pressure Injection Lines (8) 
Fast Idle Solenoid 

Heater Return 


When the coolant reaches 89°C (192°F) the 
thermostat begins to open. At the same time, the 
bottom of the thermostat moves closer to the bypass 
opening. The volume of coolant allowed to bypass is 
decreased, and coolant is permitted to circulate 
through the radiator. The thermostat is fully open at 
100°C (212°F). Refer to Section 12-02A or 12-02B 
for heater hose routing. Refer to the engine front and 
left side views for coolant temperature sender, heater 
supply, heater return, and coolant drain locations. 
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DESCRIPTION AND OPERATION (Continued) 


Coolant Flow 
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DESCRIPTION AND OPERATION (Continued) 


Lubrication System 


Lubrication oil is drawn out of the sump through the 
pick-up screen and oil pick-up tube to the oil pump. Oil 
pump flow is 45.4 liters (12 gallons) per minute at 
3300 rpm and a pressure of 275-482 kPa (40-70 psi). 
From the oil pump, oil is passed through drilled 
passageways in the crankcase to the oil cooler 
header, then through the oil cooler. Oil flows around 
the outside of the heat exchanger tubes, which carry 
coolant. The oil passes from the oil cooler to the oil 
filter header. At the oil filter header, the oil pressure 
regulator valve controls the volume and pressure of 
filtered oil supplied to the engine. The rear oil filter 
header also incorporates a bypass valve which opens 
if the oil filter becomes clogged. Five cross passages 
distribute oil to vertical passages, which feed 
crankshaft main bearings, camshaft bearings and two 
tappet galleries. The piston cooling jets are fed from 
the same passage as the valve tappets. The 
connecting rod bearings are fed from the main 
bearings through drilled passages in the crankshaft. 
The timing gears are lubricated by oil splash. Oil 
passes through the hydraulic tappet rollers and up the 
hollow push rods to lubricate the rocker arm 
assemblies and valve stems. 


Oil Flow 
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AS) bs we 
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CAMSHAFT GEAR OIL FILTER 
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) OIL FILTER 
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O1L PUMP 
OIL PUMP (a 
DRIVE GEAR OIL SUMP A7410-2A 


Engine Components 
Refer the following exploded views and indices when 


performing procedures in this section. Part 
descriptions and part numbers listed in the keys 
correspond with the Ford Master Parts Catalog. 
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DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel, Exploded External View 
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03-01D-13 Diesel Engine, 7.3L V-8 03-01D-13 
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DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel, Exploded Internal View 


MANUAL TRANSMISSION 


i 37 AUTOMATIC TRANSMISSION 


BASIC BASIC 
PART NO. DESCRIPTION nee PART NO. DESCRIPTION 


Cylinder Block Assembly | 21 | 62788 Washer, Crankshaft 
6278A Washer, Camshaft | 22 "1 — 6379A Damper, Crankshaft 


6256A Gear, Camshaft 23 6700A Seal, Crankshaft Front Oil 
6287A Eccentric, Fuel Pump es 6306A Gear, Crankshaft Drive 


6265A Spacer, Camshaft Gear hee. 4 6B316A Key, Crankshaft Alignment 
6269A Camshaft Thrust Plate | 26 | 6333A Bearng, Crankshaft 
7 6L269A Key, Camshaft Alignment 6337A Bearing, Crankshaft Thrust 
£2508 Ring Gear, Flywheel 
6477 


[eso0n | Rover aopet—SSCS™~C P| el — Atma Faison 
Pesesa Push Rod SSS~S~S~S~w |_| en te — Atma Harmison 
[“ekasan | Bor, CamshatGrve Gear ——=SS* Ct | —*d Rercoment ing 
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[sree] Piston ings aden Cap Pat of OF. Bick A 
|__| Piston (Not Available Separately) | 36 | 63454 _—_‘| Bolt, Bearing Cap 

17 Connecting Rod 6345B Stud, Bearing Cap 

Bearing Kit, Connecting Rod | 38 | 624A Bolt, Connecting Rod 
6A312A | Pulley, Crankshaft 6212A Nut, Connecting Rod 
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DESCRIPTION AND OPERATION (Continued) 


Fuel System 


WARNING: USE MOTORCRAFT® FUEL 
FILTER/ WATER SEPARATOR FD-829 OR 
EQUIVALENT. 


Fuel from the tank is routed to the fuel supply pump 
through a combination fuel filter, heater and water 
separator. The filter header contains a continuous vent 
(orifice bleed-off system) which aids starting by 
eliminating the need to manually prime the fuel filter. A 
vacuum switch is incorporated into the fuel filter 
header which will activate an instrument panel lamp, 
indicating the need for filter replacement. The water 
separator portion of the filter assembly has a probe 
which activates an instrument panel lamp when the 
filter requires draining at the water and sediment drain 
(located on the bottom of the assembly). 


NOTE: Proper filtration of diesel fuel cannot be 
overemphasized. It is essential for long component life 
and reliability. 

Fuel Flow 

FUEL RETURN 


INJECTION 


Diesel Engine, 7.3L V-8 


03-01D-14 


Fuel enters the inlet of the injection pump and is 
delivered under high pressure through injection 
nozzles into the engine cylinders for combustion. Each 
nozzle incorporates a fuel return fitting that returns 
excess fuel to the fuel tank. Excess fuel from the 
injection pump and each injection nozzle is collected in 
bleed-off lines and returned to the fuel tank. 


Injection nozzles are located on the inboard side of the 
cylinder head. This configuration provides better 
access to the engine for servicing. 


The fuel shutoff solenoid controls the flow of fuel into 
the injection pump charging circuit (high pressure). 
With the ignition switch in START or RUN, the solenoid 
is energized and fuel is allowed to flow to the injection 
pump charging circuit. With the ignition switch off, fuel 
flow to the injection pump charging circuit stops. 


INJECTION 
PUMP 
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x OFF 
Q 
FUEL 
4 SUPPLY 
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SUPPLY 
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C=] INJECTION PUMP PRESSURE 


Injection Pump 


The diesel fuel injection pump accurately meters and 
delivers fuel to a nozzle in each cylinder at high 
pressure and at precisely timed intervals. 


—— 


, 
pa tree 
\) ae, ee 


A10890-2A 


Refer to following illustration for pump operating 
principles. Fuel flows into the injection pump inlet 
through an inlet filter screen (1). Fuel then flows to the 
vane-type fuel transfer pump (2). Excess fuel from the 
transfer pump is bypassed through the pressure 
regulator assembly (3) to the suction side. 
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DESCRIPTION AND OPERATION (Continued) 


Fuel under transfer pump pressure flows through the 
center of the transfer pump rotor, past the rotor 
retainers (4) into the hydraulic head. It then flows 
through a connecting passage (5) in the head to the 
automatic advance (6) and up through a radial 
passage (7) to the metering valve (8). The position of 


In addition, an air vent passage (12) in the hydraulic 
head connects the outlet side of the transfer pump 
with the pump housing. This allows air and some fuel to 
be bled back to the fuel tank through the return line. 
Fuel bypassed in this way fills the housing, lubricates 
the internal components, cools and carries off any 


the metering valve, controlled by a governor, regulates small air bubbles. 
fuel flow into the radial charging passage (9) which 
incorporates the head charging ports. As the rotor 
revolves, the two rotor inlet passages (10) align with 
the charging ports in the hydraulic head, allowing fuel 
to flow into the pumping chamber. With further 
rotation, the inlet passages move out of alignment and 
the discharge port of the rotor aligns with one of the 
head outlets. While the discharge port is opened, the 
rollers (11) contact the cam lobes forcing the plungers 
together. Fuel trapped between the plungers is then 
pressurized and delivered by the nozzle to the 
combustion chamber. 


Injection Pump Internal View 


11-ROLLERS 
8-METERING 


12-VENT 
PASSAGE 


2-TRANSFER 
PUMP 


1-INLET FILTER 
CREEN 


10-ROTOR 
INLET 
PASSAGE 


4-ROTOR 
RETAINERS 


3-PRESSURE REGULATOR 
ASSEMBLY 


7-PASSAGE 


9-RADIAL 
CHARGING 6-AUTOMATIC 5-CONNECTING 
PASSAGE ADVANCE PASSAGE A7412-2B 


The injection nozzle assembly consists of two 
subassemblies. The nozzle holder retains the nozzle in 
its correct position in the cylinder head and provides 
channels for conducting diesel fuel to the nozzle. The 
nozzle consists of two parts: valve body and nozzle 
valve. These parts are lapped to form an extremely 


Injection Nozzle Assemblies 
Description 


The injection nozzles are of the inwardly opening, 
differential, hydraulically operated, pintle-type. Their 
function is to direct a metered amount of fuel, under 
high pressure from the fuel injection pump, into the 
engine combustion chamber. 


close-fitting matched set. 


The nozzle valve carries an extension at its lower end, 
called the pintle. 
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DESCRIPTION AND OPERATION (Continued) 


Operation Nozzle opening pressure he spray pall ao be 
A metered quantity of fuel passes through ducts to the inspected every 96,500 km (60,000 miles). Refer to 
pressure shaver iccaied just above the spring seat. Nozzle Testing in the Powertrain Control/ Emissions 
At the instant the pressure of fuel acting on the Diagnosis Manual . 


differential area of the valve exceeds a predetermined 
spring-load, it lifts the valve from its seat and fuel flows 
from the nozzle. Fuel cut-off occurs as the valve is 
seated by the nozzle spring. A small amount of fuel 
leakage to the spring cavity is necessary for 
lubrication. This fuel leakage drains through to a 
leak-off outlet. 


Injection Nozzle and Holder Assembly 


A10688-C 


Copper Gasket 
Valve Body 
Spacer With Dowels 

Pressure Adjusting Shims 
Nozzle Holder Body 

Nozzle Mounting Surface 

O-Ring Seals 

Nozzle Tip Part Number Location 
Stamped Code 


| item |Description 


Fuel Return Tee 
High Pressure Connection 
Nozzle Retaining Threads 
Spring 

Spring Seat 

Nozzle Valve 

Pintle 

Nozzle Cap Nut (Retainer) 
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(Continued) 


Fuel Filter /Fuel Heater /Water Separator 


The 7.3L diesel engine is equipped with a fuel 

filter / fuel heater / water separator assembly. A 
WATER IN FUEL indicator lamp is provided on the 
instrument panel to alert the operator. The lamp should 
glow when the ignition switch is in the ON position to 
indicate proper lamp and water sensor function. If the 
lamp glows continuously while the engine is running, 


the water must be drained from the fuel filter / fuel 
heater /water separator manual drain valve as soon 
as practical to prevent damage to the fuel injection 
system. 


1 Canbe purchased as a separate item. 
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Diesel Engine, 7.3L V-8 
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DESCRIPTION AND OPERATION (Continued) 


Drain water from the fuel filter / fuel heater / water 
separator manual drain valve whenever the warning 
lamp comes on or every 8,046 km (5,000 miles). The 
WATER IN FUEL lamp will glow when approximately 
103 ml (3.5 fluid ounces) of water accumulates in 
separator. 


FILTER ASSEMBLY 


FUEL PRIMING HEADER (F-SERIES) 


VALVE AND CAP 


CONTINUOUS 
VENT WITH 
CHECK VALVE 


VACUUM SWITCH 
(FUEL FILTER ELEMENT 
REPLACEMENT 
INDICATOR) 


CONTINUOUS VENT WITH 
CHECK VALVE 


FUEL PRIMING 
VALVE AND CAP 


FUEL HEATER 
O-RING 


FUEL HEATER 
oH THREADED INSERT 


FUEL FILTER 
ELEMENT 


FILTER ASSEMBLY 
HEADER (E-SERIES) 


Ss , 
DRAIN 
BOWL 
O-RING DRAIN VALVE 
DRAIN a CAP 
VALVE 3 


WATER SEPARATOR 
‘DRAIN BOWL 


VENT/VALVE 
ae ASSEMBLY 


MANUAL DRAIN 
VALVE (TURN TO DRAIN) 


cane A10683-1A 


Drain 
1. Stop vehicle and shut off engine. 


NOTE: To avoid engine stall-out caused by air 
entering the fuel system, do not drain fuel / water 
separator while engine is running. 


2. Place an appropriate container under the fuel 
filter / fuel heater / water separator drain tube to 
collect drain fluid. The drain tube is attached to 
the manual drain valve at base of water separator 
drain bowl. 


Manually open drain valve by unscrewing. Allow 
drain valve to remain open approximately 15 
seconds or until clear (water-free) diesel fuel 
flows from drain tube. Close drain valve by 
threading into water separator drain bowl until 
liquid no longer drains from drain tube. 


WARNING: MAKE SURE THAT DRAIN VALVE 
IS FULLY AND SECURELY CLOSED. 


Re-start the engine and check WATER IN FUEL 
lamp. The lamp should not glow. If it continues to 
glow, have fuel system checked and repaired. 


Drain all traces of water from the fuel filter / fuel 
heater / water separator as outlined at 8,046 km 
(5,000 mile) intervals as specified in the maintenance 
schedule. At this service interval, if the warning lamp is 
not glowing, examine the draining fluid to determine 
when clear diesel fuel flows from the drain tube. Stop 
draining procedure as soon as clear diesel fuel 
appears. 


Glow Plug Fast Start System 


The 7.3L diesel engine utilizes a solid-state glow plug 
system to aid in the start of the engine. The system 
pre-heats air in the combustion chamber to aid ignition 
of the fuel. 


The system consists of eight glow plugs (one for each 
cylinder), a solid-state glow plug controller / power 
relay assembly, two fusible links located between the 
power relay and the glow plug harness (one for each 
bank of four glow plugs), WAIT TO START lamp and a 
wiring harness which incorporates eight fusible wires 
(one for each glow plug). 


CAUTION: Hard starting will result if the ignition 
switch is left on for over two minutes without 
starting the engine. If the ignition switch is turned 
off, it can be turned on immediately and the glow 
plug heating cycle will start again. 


An after-glow operation allows the glow plugs to cycle 
on and off after the WAIT TO START lamp has turned 
off. This helps to reduce white smoke during engine 
warm-up. The lamp will NOT cycle on and off during 
this operation. 


The solid-state system determines the glow plug 
temperature by electronically measuring the 
resistance of the glow plugs and maintains 
temperature regardless of ambient conditions. The 
system uses positive temperature coefficient (PTC) 
glow plugs with push-on bullet terminals. These are 
NOT interchangeable with previous model year glow 
plugs. 

CAUTION: Never bypass the power relay of the 
glow plug system. Constant battery current (12 
volts) to glow plugs will cause them to overheat 
and fail, possibly resulting in severe engine 
damage. 
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DESCRIPTION AND OPERATION (Continued) 


Glow Piug Schematic 


ENGINE 
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Dual Mass Flywheel (Manual Transmission CRANKSHAFT 
Only) PRIMARY 


The flywheel assembly used on the 7.3L V-8 diesel ol se 
engine is known as a dual mass flywheel. The purpose CRANKSHAFT 
of the dual mass flywheel is to provide one inertia BOLTS 
mass connected directly to the engine crankshaft and 

a second inertia mass connected through the clutch 

system to the transmission. The dual mass flywheel 

provides the same functions as the conventional 

flywheel with mounting surfaces for the starter ring 

gear, clutch pilot bearing and clutch pressure plate 

and the friction surface for contact with the clutch 

disc. 


The first inertia mass provides sustaining energy to SECONDARY 
maintain engine operation between the times that the . SECONDARY FLYWHEEL 
cylinders fire, and to maintain smooth power delivery. ie 


BEARING BOLTS (6) 
The second inertia mass provides sustaining energy to 
the transmission. 


Between these two inertia masses a series of springs 
and friction elements provide smooth, quiet operation Vehicle and Engine Identification 
and a torque limitation function to protect the drivetrain eee pane ; 
from impact shock. Vehicle identification, the location of the vehicle rating 
The bearing used to mount the second inertia mass and cats plates ane engine Coce rormationts mully 
to the first lubricati covered in Section 00-01. For specific and exact 

On she HES Ureduites No wpilesvon. engine identification an engine code label is affixed to 
the gear tower. Refer to the illustrations for examples 
of engine identification labeling. 
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03-01D-19 Diesel Engine, 7.3L V-8 


DESCRIPTION AND OPERATION (Continued) 


Always refer to the engine code label when 
replacement parts are required or when checking 
engine calibrations. Some engine parts vary with 
engine application and vehicle type. The codes contain 
all pertinent information relating to dates, optional 
equipment and revisions. The Ford Master Parts 
Catalog contains a complete listing of the codes and 
their application. Additional identification information 
can be found in the permanent engine serial number 
(stamped on the front side of the crankcase) the 
emission label (affixed to the valve cover), or the 
engine serial sequence number label or oil change 
information label (near the engine code label on front of 
engine). 
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03-01D-20 Diesel Engine, 7.3L V-8 03-01D-20 


DESCRIPTION AND OPERATION (Continued) 


Engine Code Label 


ENGINE SERIAL NUMBER CHART 


SERIAL 
ENGINE VARIATION COUNTRY SEQUENCE 
DISPLACEMENT CODE OF ORIGIN NUMBER 


500001" 


7.3 = Engine Displacement in Liters U = Country of Origin - U.S.A. 
D — Naturally Aspirated 000501 = Starting Sequence Number 
U2 = OEM Application * = Used to Prevent Tampering 


ENGINE CODE LABEL IDENTIFICATION CHART 


A — AIR/CONDITIONING 

B — NON AIR/CONDITIONING 

C — INDUSTRIAL & MARINE 

D — EXPORT 

E — OVER 6000 LBS/NON THERM 
F — THERMACTOR WITHOUT A/C 
G— A/C OR NON A/C ENGINES 

H — POWER STEERING 

J — THERMACTOR WITH A/C 

K — THERMACTOR A/C OR NON A/C 
L — OVER 6000 LBS/THERM 


YEAR 50S 49S CANADA CALIF 


BASE 


0 0 A L S DISPLACEMENT 
1 1 B M T VEHICLE APPLICATION 
2 2 C N U INERTIA WEIGHT 
3 : e A : AXLE RATIO 
. : : : : TRANSMISSION 
: oe : i DESIGN LEVEL 
. s ; s "7 A— USED TO INDICATE INITIAL RELEASE 
9 9 K R X CALIB. & REVISION LEVEL 
A — USED TO INDICATE INITIAL RELEASE 
2 
2 2 REVISION LEVEL 
a 
MONTH CODE ABCDEF G@Jkimias 
1@3 @ sas 9 = au CALIBRATION NUMBER 
DAY CODE =z 0 
123@567890 O 


YEAR CODE A10893-2A 


Engine Emission Label 


q)> nternarionate soe” 


EMISSION CONTROL 
INFORMATION 
7.3LD ENGINE FAMILY 


DISPLACEMENT: 7.3 LITERS | CURB IDLE RPM: 650 + 50 


SETTINGS MUST BE MADE WITH ENGINE AT NORMAL OPERATING 
TURE 


SHIPPING SAIS ACLU NAVISTAR voc 
as 1968 | JAN | FEB | MaR | APR | MAY] JUN | JuL | AuG | seP | ocr | nov | DEC | 
INTENDED 


APPUCATIONS AS A UGHT HEAVY-DUTY DIESEL 
REGULATIONS APPLICABLE TO 
CALIF REGULATIONS NOT APPUCABLE TO A}OSHA 
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03-01D-21 


DIAGNOSIS AND TESTING 


Engine Oil Leaks 


CAUTION: Do not wash or steam clean the engine 
with engine running. Serious damage to the 
injection pump could result. 


When diagnosing engine oil leaks, the source and 
location of the leak must be positively identified before 
any repairs are made. Prior to using this procedure, it 
is important to clean the cylinder block, cylinder 
head(s), valve cover(s), oil pan and flywheel housing 
areas with a suitable solvent to remove all traces of 
oil. 

CAUTION: Do not use an air pressure leak test kit 
for diagnosing engine oil leaks. Loss of sealing 
may result at the valley pan seal. 


To perform oil leak diagnosis use Oil Leak Detector 
Rotunda Model 112-0000 1 or equivalent. 


Leak Test Kit Rotunda Model 112-00001 


GED 


To perform oil leak diagnosis use Oil Leak Detector 
Rotunda Model 112-0000 1 or equivalent. 


CAUTION: Dye may cause irritation. Avoid 
contact with skin or eyes. Wash thoroughly after 
handling. 


1. Open two containers of dye by cutting off end of 
spout and empty entire contents of containers 


A7911-1A 


into crankcase. 

2. Drive vehicle for five to ten miles at various road 
speeds. 

3. Turnonspot lamp (lamp requires 3-5 minutes to 
warm up). 


4. Openhood. Remove air cleaner and install Intake 
Manifold Cover T83T-9424-A or equivalent over 
intake manifold opening. 


5. Inspect sealed and/or gasketed areas for leaks 
with the spot lamp. A leak will appear as a bright 
contrasting yellow-green fluorescence. Examine 
the following areas, as required: 


Under Hood 


a. Valve cover gaskets and around bolts. 
Crankcase front cover gaskets. 

Front and rear valley pan end seals. 
Cylinder head gaskets. 


Injection pump mounting adapter to 
crankcase. 
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Diesel Engine, 7.3L V-8 


Injection pump to adapter. 

Front oil fill tube and oil fill cap. 

Fuel supply pump and/or mounting gasket. 
Oil pressure sending unit. 


Cup plugs and/or pipe plugs at the end of oil 
passages. 


Under Engine, With Vehicle on Hoist 


The complete oil pan perimeter. 
Crankcase front cover gaskets. 
Front crankshaft seal. 

Oil filter seal. 


Oil cooler mounting gaskets and header 
O-rings. 


Fuel supply pump and/or mounting gasket. 


Oil level indicator (dipstick) tube 
connections. 


With Transmission Removed 


a. Flywheel mounting bolts. 
With Transmission and Flywheel Removed and 
Flywheel Mounting Bolt Holes Plugged 

Rear crankshaft seal. 

Rear cup plugs and/or pipe plugs. 

Rear cover gasket. 

Rear cover oil pan seal. 


NOTE: Install specified sealant on flywheel bolts 
and install flywheel as outlined in this section. 


Oil Cooler Internal Leakage Test 


When oil is found in the cooling system or coolant in 
the oil, the oil cooler assembly should be inspected for 
leakage. 


Areas of possible leakage are: 
@® O-rings 

@ Oil cooler bundle (tubes) 

@ Front header 

@ Rear header 


Clean the cooling system if oil is found in the coolant. 
Refer to Section 03-03. If coolant is found in the oil, 


change engine oil and filter. 


1. Remove oil cooler assembly from engine with 
filter installed as outlined in this section. 


2. Inspect the gaskets at the header flanges for 
leakage of coolant into the oil or oil into the 
coolant. 

NOTE: Use original oil cooler tube and NOT test 
cooler tube included with Rotunda model 
014-007 26 Oil Cooler Internal Leakage Tester or 
equivalent. 
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03-01D-22 Diesel Engine, 7.3L V-8 


DIAGNOSIS AND TESTING (Continued) 


3. Using new header gaskets, assemble Rotunda Oil 
Cooler Internal Leakage Tester 014-00726 or 
equivalent to the engine oil cooler. Follow 
instructions provided with kit. 


Oil Cooler Internal Leakage Test Equipment, 
Rotunda Model 014-007 26 


NOTE: Install the large O-ring on the oil cooler bundle 
first, then install the small O-ring on the cooler bundle. 


HEADER EnGE BUNDLE 


SMALL 
O-RING 


> 


NOTE: 
INSTALL THE LARGE O-RING ON THE OIL 
COOLER BUNDLE FIRST, THEN INSTALL THE SMALL 


O-RING ON THE COOLER BUNDLE. A8704-C 


4. Pressurize coolant side of front header test plate 
(adapter A) at air supply fitting with 276.8 kPa 
(40 psi) air pressure. 


5. Check for air leakage at the plastic tube or each 
header cover plate. If air leakage is not felt, place 
a cup of water up to the plastic tubes and look for 
bubbles. There should be no bubbles for a 
one-minute time period. 


NOTE: If no leakage is observed, the complete oil 
cooler assembly (headers, O-rings and cooler 
bundle tube) DOES NOT have an internal leak. 
Install the oil cooler assembly to the engine as 
Outlined in this section. Continue engine 
diagnostic procedures to identify the source of 
the leak. 


NOTE: Steps 3 through 5 may also be used as a 
functional test of a newly overhauled oil cooler 
assembly. 


6. If air leakage is observed, unbolt the test kit tie 
bar and remove the front and rear headers from 
the cooler bundle (with cover plates attached to 
headers). Replace the four cooler bundle O-rings. 


7. Bolt the test kit tie bar to the rear header cover 
plate. Repeat Steps 4 and 5 with the cooler 
assembly submerged in water. If leakage 
persists, isolate the worn or damaged component 
in the oil cooler assembly as follows: 


a. Fora leaking oil cooler still covered by 
warranty (3 years, 80.465km or 50,000 
miles) go to Step 8. 


b. For aleaking oil cooler not covered by 
warranty go to Step 10. 
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For a leaking oil cooler covered by warranty, 
replace and retest the following oil cooler 
components in the following sequence until no 
leakage is observed: 


Front header 

Rear header 

Cooler bundle (tube) 

NOTE: Prior to each retest, inspect the 

condition of the affected header gasket(s) 

and O-rings and replace if damaged. 
Assemble the affected test kit cover plate(s) and 
tie bar. Repeat Steps 4 and 5 with cooler 
assembly submerged in water. If leak persists, 


replace the next component listed in Step 8. If no 
leakage was observed, go to Step 12. 


. For a leaking oil cooler not covered by warranty, 


replace and test the following oil cooler 
components in the following sequence until no 
leakage is observed: 


Cooler bundle (tube) 
Front header 
Rear header 


NOTE: Prior to each retest, inspect the 
condition of the affected header gasket(s) 
and O-rings, replace if damaged. 


. Assemble the affected test kit cover plate(s) and 
tie bar. Repeat Steps 4 and 5 with cooler 
assembly submerged in water. If leak persists, 
replace the next component listed in Step 8. If no 
leakage was observed, go to Step 12. 


. Install oil cooler assembly onto engine with new 
gaskets as outlined. 


Compression Test 


The following procedure is to be used when checking 
compression: 


1. Make sure battery is fully charged. Operate the 
engine until normal operating temperature is 
reached. Turn the ignition switch to OFF. Remove 
air cleaner and/or intake opening cover. 
Disconnect injection pump solenoid leads from 
injection pump to prevent accidental engine 
starting. Remove all glow plugs. 


Install Rotunda Compression Tester 014-0070 1 
or equivalent in No. 1 cylinder glow plug hole. 


Crank the engine (with the ignition switch off) at 
least five pumping strokes. Record highest 
reading indicated. Note the approximate number 
of compression strokes required to obtain the 
highest reading. 


Repeat the check on each cylinder, cranking the 
engine approximately the same number of 
compression strokes. 
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DIAGNOSIS AND TESTING (Continued) 


Test Conclusion Air bubbles in the lubrication system prevent the 
Compression pressures are considered normal if the tappet from supporting the valve spring load. Bubbles 
lowest reading cylinder is within 75 percent of the may be caused by too high or too low an oil level in the 
highest. Variations exceeding 75 percent indicate an oil pan, by air being drawn into the system through a 


improperly seated valve or worn or broken piston hole or crack, or a leaking gasket on the oil pump 
rings. pickup tube. 


CAUTION: Do not add oil to cylinder. This could If leakdown time is below specifications for used 
cause hydrostatic lock. tappets, noisy operation may result. If no other cause 
for noisy tappets can be found, check leakdown rate 
: , and replace any outside the specification. Refer to 
Compression Test Pressures Hydraulic Tappet Leakdown Testing in Section 03-00. 


HIGHEST CYLINDER LOWEST CYLINDER eg ee are the same for diesel and gasoline 


ee 

kPa (PSI) 

| 1792 (260) | 18M (15) 

Static (Engine Off) Valve Train Analysis 

Rocker Arm Cover Removal 

Remove rocker arm covers as outlined in this section. 
Valve Train Analysis 

Check for damaged and/or severely worn parts; for 
correct assembly and use of correct parts. 

. Check rocker arm assemblies for loose mounting 
bolts or plugged rocker arm oil hole. 

. Check for bent push rods or clogged passages. 


CA7414-1B . Check valve spring assembly for broken or 
damaged parts. 


Check retainer and keys for proper seating of 
keys on valve stem in retainer. 


Hydraulic Valve Tappet . Check for proper seating of the positive valve 
Hydraulic tappet noise may be caused by any of the rotator. 


following: . Check valves and cylinder head. Check cylinder 
Excessive collapsed tappet gap. head gasket for proper installation. Check for 
Stickina t eolinner plugged oil drain holes, worn or damaged valve 
eRING tARPSt pMnger tips, missing or damaged valve stem oil seals. 
Tappet check valve not functioning properly. Check collapsed tappet gap. 


Air in lubrication system. 
Leakdown rate too rapid. 
Excessive valve guide wear. 


Excessive collapsed tappet gap may be caused by 
loose rocker arm fulcrum bolts, or wear of tappet 
roller, push rod, rocker arm, rocker arm fulcrum or 
valve tip. Using Tappet Bleed-Down Wrench 
T83T-6500-A or equivalent collapse tappet and check 
gap between valve tip and rocker arm to determine if 


any valve train parts are damaged, worn, or out of wee 
adjustment. i» b 


v 


A sticking tappet plunger may be caused by dirt, OX 
chips, or varnish inside the tappet. Sticking plungers N 
can sometimes be serviced by disassembling the 
tappet and removing the dirt, chips or varnish causing 
the condition. 


yj 
» Qe & 


4 
4 


A non-functional tappet check valve may be caused by 
an obstruction (dirt or chips) preventing it from closing 
when the cam lobe is lifting the tappet. Non-functional 
tappet check valves may also be caused by a broken 
check valve spring. INTAKE EXHAUST 
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DIAGNOSIS AND TESTING (Continued) 


Part 
Number Description 


Valve Rotator 
Spring with Damper 
Valve Stem Seal (Intake 
Only) 

Retainer 

Retainer Lock 

Valve Guide 

Retainer Lock 

Retainer 

Oil Shield (Exhaust Only) 
Spring with Damper 
Valve Rotator 
Valve Guide Bore 


Camshaft Lobe Lift 


Check lift of each lobe (in consecutive order) and 
make a note of readings. 


1. Remove fresh air inlet tube and air cleaner and 
install Intake Manifold Cover T83T-9424-A. 


2. Remove valve cover(s) as outlined. 


3. Remove fulcrum bolts, fulcrum seats and rocker 
arms as outlined. 


4. Make sure push rod is in valve tappet socket. 
Install Dial Indicator D78P-4201-G and Dial 
Indicator Bracketry TOOL-4201-C or 
D78P-4201-F or equivalent so that indicator ball 
socket adapter using suitable cup-shaped 
adapter is on the end of the push rod and in the 
same plane as push rod movement. 


Camshaft Lobe Lift Test 


DIAL INDICATOR 
TOOL-4201-C 


ee 


D> 
\e) e 


CUP-SHAPED 
ADAPTER PUSH ROD 
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Rotate crankshaft by hand until tappet is on base 
circle of crankshaft lobe. At this point, push rod 
will be in its lowest position. 


NOTE: Remove glow plugs with Glow Plug 
Socket D83T-6002-A or equivalent to facilitate 
turning engine over by hand. 


Zero dial indicator. Continue to rotate crankshaft 
slowly until push rod is in fully raised position. 


. Compare total lift recorded on indicator with 
specification. 


To check accuracy of original indicator reading, 
continue to rotate crankshaft until the indicator 
reads zero. If the lift on any lobe is below 
specified wear limits, the camshaft and the valve 
tappet operating on the worn lobe(s) must be 
replaced. 


Remove the dial indicator. 


. Install rocker arms, fulcrum seats and fulcrum 
bolts as outlined. Tighten bolts to specification. 


. Install the valve cover(s) as described in this 
section. Tighten bolts to specification. 


. Remove intake manifold cover, install air cleaner 
and tighten to specification. 


Valve Cover Installation 
Install both valve covers as outlined in this section. 


Camshaft End Play 


Refer to diagnosis and testing procedure in Section 
03-00. This procedure is the same for diesel and 
gasoline engines. 


Drive Gear Backlash (All Gears) 
Remove engine front cover as outlined in this section. 
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DIAGNOSIS AND TESTING (Continued) 


Install Dial Indicator Bracketry D78P-4201-F and Dial 
Indicator D78P-420 1-G or equivalent on the cylinder 
block. Check the backlash between the drive gear and 
the driven gear with a dial indicator at six equally 
spaced teeth. Hold the gear firmly against the block 
while making the check. Refer to Specifications for 
backlash limits. 


— fl ( 
UK 
@ im’ 
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Be 
e 1S 
DIAL INDICATOR fi 
BRACKETRY-D78P-4201-F 


DIAL INDICATOR 
D78P-4201-G 


Crankshaft End Play 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


Fiywheel Runout, Manual Transmission 


NOTE: This procedure is performed with transmission 
removed. Refer to Group 07. 


NOTE: Remove glow plugs with Glow Plug Socket 
D83T-6002-A or equivalent to facilitate turning engine 
over by hand. 


Install Dial Indicator Bracketry D78P-4201-F and Dial 
Indicator D78P-4201-G or equivalent so that the 
indicator point bears against the flywheel face, 
one-inch from the edge of the flywheel. Zero the dial 
indicator. Turn flywheel, making sure it is fully forward 
or rearward so that crankshaft end play will not be 
indicated as flywheel runout. 


If flywheel clutch face runout exceeds specifications 
listed at the end of this section, remove flywheel. 
Check for burrs between flywheel and face of the 
crankshaft mounting flange. If no burrs exist, check 
crankshaft mounting flange runout. If excessive, 
machine mounting flange or replace crankshaft. If not 
excessive, reface or replace secondary flywheel. If 
the ring gear runout exceeds specifications, check 
installation of gear to flywheel flange. If it is not 
properly seated, re-install it to flywheel. If it is properly 
seated, replace it. Refer to Flywheel Ring Gear, 
Removal and Installation in this section for applicable 
procedures. 


MAGNETIC BASE 
D87L-4201-B 


DIAL INDICATOR/ | ~ 
D78P-4201-G 
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Fiywheel Runout, Automatic Transmission 


Remove the glow plugs with Glow Plug Socket 
D83T-6002-A or equivalent to facilitate turning engine 
over by hand. 


Install a dial indicator so that the indicator point rests 
on the ring gear face adjacent to the gear teeth. 


Push the flywheel and crankshaft fully forward or 
rearward to prevent crankshaft end play from being 
indicated as flywheel runout. 


Zero the dial indicator. Turn the flywheel one complete 
revolution while observing the total indicator reading 
(TIR). If TIR exceeds specifications listed at the end of 
this section, remove flywheel and check for burrs 
between flywheel and face of crankshaft mounting 
flange. If no burrs exist, check runout of crankshaft 
mounting flange. If crankshaft flange face exceeds 
specifications, machine the mounting flange or replace 
crankshaft. If crankshaft flange face runout is not 
excessive, check installation of ring gear to flywheel. If 
not properly seated, remove and reinstall ring gear to 
flywheel. If ring gear is properly seated, replace 
flywheel. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnostic Procedures, Engine Performance 17. Disconnect speed control cable from injection 
and Glow Plug System pump, if So equipped. 


Diagnostic procedures for engine performance, fuel 18. Remove accelerator cable bracket (with cables 
injection and glow plug fast start system are covered 


attached), from intake manifold and position out 
in the Powertrain Control / Emissions Diagnosis Manual of the way. 
. Injection pump timing and nozzle performance are 19. Disconnect transmission kick down rod from 


also covered in the Powertrain Control /Emissions 
Diagnosis Manual “. 


REMOVAL AND INSTALLATION 


NOTE: Lightly oil attaching bolt and stud threads 
before installing, except those specifying special 
sealant. 


Engine Assembly 
F-Series Vehicles 
Removal 
Disconnect both battery ground cables. 


Scribe alignment marks at hood hinges for 
reference during installation. Remove hood. 


Drain cooling system. Refer to Section 03-03. 
Remove air cleaner and intake duct assembly. 
Install Intake Manifold Cover T83T-9424-A over 


air intake opening. 
Remove radiator fan shroud. 
Remove fan and clutch assembly as outlined, 


using Fan Clutch Pulley Holder T83T-6312-A and 


Fan Clutch Nut Wrench T83T-6312-B. 
CAUTION: Left-hand thread. Remove by 


turning nut clockwise. 


Disconnect radiator upper and lower hoses from 


radiator. 


Disconnect automatic transmission oil cooler 
lines at radiator, if so equipped. 


. Remove radiator. Refer to Section 03-03. 


. Loosen air conditioner compressor, if so 
equipped, and remove drive belt. Remove air 
conditioner compressor, and position it on 


radiator upper support, refer to Section 12-03A. 
. Loosen power steering pump and remove drive 


belt. 


. Remove power steering pump and position out of 


the way on left side of engine compartment. 
. Disconnect alternator wires at alternator. 


. Disconnect oil pressure sending unit wire at 
sending unit located at back of engine. 


. Disconnect accelerator cable from injection 
pump. 


2 Canbe purchased as a separate item. 
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40. 


41. 


injection pump, if so equipped. 


Disconnect main wiring harness connector from 
right side of engine. 


. Disconnect engine ground strap from rear of 


engine. 


. Disconnect fuel return hose from left rear of 


engine. 

Remove vacuum supply hose from vacuum pump, 
if SO equipped. 

Remove two upper transmission-to-engine 
attaching bolts. 


Disconnect heater hoses from water pump and 
right cylinder head. 


Disconnect water temperature sender wire from 
sender on left front of engine block. 


. Disconnect water temperature overheat lamp 


switch wire from switch on top front of left 
cylinder head. 


Position wires out of the way. 
Raise vehicle. 


Disconnect both battery ground cables from 
lower front of engine. 


. Disconnect and cap fuel inlet line at fuel supply 


pump. 


. Disconnect starter cables at starter motor. 
. Disconnect muffler inlet pipe at exhaust 


manifolds. 


. Disconnect engine insulators from No. 1 


crossmember. 


. Remove flywheel inspection plate. 
. Remove four converter-to-flywheel attaching 


nuts, if So equipped. 


. Lower vehicle. 
. Support transmission. Remove four lower 


transmission-to-engine attaching bolts. 


. Attach Rotunda Universal Load Positioning Sling 


014-00036 or equivalent to engine. 


CAUTION: Use care not to damage 
windshield wiper motor when lifting engine 
out of vehicle. 


Raise engine high enough to clear No. 1 
crossmember and pull forward. 


Rotate the front of the engine approximately 45 
degrees to the left and lift it out of the engine 
compartment. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


NOTE: If the engine to be installed has been 
overhauled or has been in storage, take the following 
precaution to prevent piston and bearing scuffing. 
Prime the entire engine lubricating system to fill the oil 
cooler, oil filter and cylinder block galleries with the 
specified type and grade of oil. 


CAUTION: Use care not to damage windshield 
wiper motor when installing engine into vehicle. 


1. Lower engine into engine compartment. 


2. Start transmission mainshaft into clutch disc. It 
may be necessary to adjust position of 
transmission in relation to engine if mainshaft 
binds or will not enter clutch disc. If engine hangs 
up after mainshaft enters clutch disc, rotate 
crankshaft slowly (transmission in gear) until 
mainshaft splines mesh with clutch disc splines. 


3. Align torque converter with flywheel studs, if so 
equipped. 


4. Lower engine onto engine insulator brackets on 
No. 1 crossmember. 


5. Install four lower transmission-to-engine attaching 
screws and lockwashers and tighten to 54-68 
N-m (40-50 ft-lb). 


6. Remove engine lifting sling. 
7. Raise vehicle. 


8. Install four torque converter-to-flywheel attaching 
nuts, if so equipped, and tighten to specifications. 

9. Install flywheel inspection plate and tighten bolts 
to specifications. 


10. Install engine insulator support-to-crossmember 
bracket attaching nuts and washers and tighten 
to 102-129 N-m (75-95 ft-lb). 


11. Connect muffler inlet pipes to exhaust manifolds 
and tighten nuts to 34-49 N-m (25-36 ft-lb). 


12. Connect both battery ground cables to the lower 
front of the engine and tighten bolts to 
specifications. 


13. Connect starter cables to starter and tighten to 
specifications. 


14. Install fuel pump inlet line onto fuel pump and 
tighten to specifications. 


15. Lower vehicle. 


16. Connect water temperature sender wire to 
sender on left front of engine block. 


17. Connect wire to water temperature overheat 
lamp switch on top of left cylinder head. 


18. Install heater hoses onto right cylinder head and 
water pump and tighten clamps to 2-3 N-m (18-27 
in-Ib) double-wire clamp, 3-4 N-m (27-35 in-lb) 
screw-type clamp. 


19. Connect engine ground strap at rear of engine. 
20. Connect fuel return hose at left rear of engine. 
21. Connect vacuum supply hose to vacuum pump. 


22. Connect transmission kickdown rod, if so 
equipped. 


23. 


24. 
25. 


26. 


27. 
28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
39. 


40. 


41. 


42. 


Install accelerator cable bracket onto intake 
manifold and tighten to 16-23 N-m (15-18 ft-lb). 


Connect accelerator cable to injection pump. 
Connect speed control cable, if so equipped, to 
injection pump. 

Connect oil pressure gauge sender wire to oil 
pressure sender. 

Connect alternator wires to alternator. 


Install power steering pump and drive belt. Do not 
adjust belt at this time. 


Install air conditioning compressor and drive belt. 
Refer to Section 12-03A. 


Adjust air conditioning compressor and power 
steering pump drive belts to specifications. Refer 
to Section 03-05. 


Install radiator. Refer to Section 03-03. 


Connect automatic transmission oil cooler lines at 
radiator, if so equipped. Refer to Section 07-01A. 


Connect upper and lower radiator hoses to 
radiator and tighten hose clamps to 3-4 N-m 
(26-35 in-lb) screw clamps, 2-3 N-m (18-27 in-Ib) 
double-wire clamps. 


Fill and bleed the cooling system. Refer to 
Section 03-03. 


Install fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-6312-A and Fan Clutch Nut 
Wrench T83T-6312-B. 


CAUTION: Left-hand thread. Turn nut 
counterclockwise to tighten. 


Tighten nut to 54-163 N-m (40-120 ft-lb). 

Install radiator fan shroud. Tighten bolts to 4-8 
N-m (35-7 1 in-Ib). 

Remove intake manifold cover. Install air cleaner. 
Refer to Section 03-12. 

Install intake duct assembly. 


Install hood, aligning scribe marks drawn on hood 
during removal. 


Connect battery ground cables at both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Check the engine oil level and fill as needed with 
specified type and grade of oil. 


Run engine and check for fuel, oil and coolant 
leaks. 


Econoline Vehicles 


Removal 


The engine removal and installation procedures are for 
the engine only (transmission not attached). 


Ie 
2. 


Disconnect both battery ground cables. 
Drain coolant. 
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REMOVAL AND INSTALLATION (Continued) 


Remove air intake hoses and air filter assembly 
and install T83T-9424-A over air intake opening. 


Discharge air conditioning system if equipped. 
Refer to Section 12-03. 


Remove front bumper, air deflector, and stone 
guard. Refer to Section 01-19. 


Remove air deflector and grille. Refer to Section 
01-O8B. 


Remove headlamp and side lamp assemblies and 
housing. Refer to Section 17-01. 


Remove transmission oil cooler if separate cooler 
is used. 


Remove grille support and lower grille panel. 
Refer to Section 01-O08B. 


. Remove hood latch from upper radiator support 
and set aside with cable attached. 


. Remove radiator and fan shroud. Leave upper 
and lower radiator hoses attached to engine. 


. Disconnect air conditioning lines to condenser 
using A/C Spring Lock Coupling Disconnect Tool 
Set T84L-19623-B. 


. Remove air conditioning condenser. 


. Remove oil cooler lines and bracket. 


. Remove upper radiator support. 


. Remove fan and fan clutch and all belts. 


. Disconnect electrical connection, hoses and 
tubes from air conditioning compressor. Remove 


bracket with assembled compressor. 


. Disconnect power steering hoses at steering 
gear and remove bracket with assembled power 
steering pump. 


. Remove alternator adjusting bracket. 


. Remove upper and lower radiator hoses from 
engine. 


. Disconnect electrical connections to engine from 
main wiring harness and disconnect alternator 
electrical connections. Tag wires to aid in 
installation. 


. Remove transmission oil cooler line bracket from 
front of engine. 


. Remove ground cable from engine. 


. Disconnect vacuum pump hose from main 
junction. 


. Disconnect bleeder hose from heater hose and 
remove disconnect heater hoses from heater 
core. 


. Disconnect fuel hose from fuel pump. Remove fuel 
filter assembly. 


. Remove throttle cable bracket and dipstick tube 
bracket. 


. Remove inside engine cover. 


. Remove fuel return hose and transmission 


dipstick tube. 
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. Remove three top transmission-to-engine bolts. 
. Raise vehicle. 
. Disconnect starter electrical and transmission 


electrical connections. 


. Onvehicles with automatic transmission, remove 


flywheel housing cover and torque 
converter-to-flywheel nuts. 


. Remove four engine mount nuts. 
. Lower vehicle and support transmission with 


suitable transmission jack. 


. Attach Rotunda Floor Crane and Lifting 


Attachment 014-0007 1 or equivalent according 
to instructions with crane. 


. Remove remaining transmission-to-engine bolts. 
. Raise floor crane boom until the crane supports 


the weight of the front of the engine. 


. Adjust nut on floor crane turnbuckle until 


turnbuckle supports weight of rear of engine. 


. Remove engine, adjusting floor crane turnbuckle 


as necessary to tilt engine as removal requires. 


NNNNNA 


TIGHTEN SECURELY 
A15995-B 


Part 
Number Description 


209646 Engine Lifting Attachment® 
304264 Left Bracket® 

6007 7.3L Engine Assembly 

— Rear Engine Lifting Eye 
20900 Turnbuckle® 

304283 Adjusting Screw® 

12121 Adjusting Nut® 


. Mount engine on repair stand and remove crane 


and lifting attachment. 


3 Part of Rotunda 014-00312 6.9/7.3 Diesel Engine Lifting Bracket for Econoline. 
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REMOVAL AND INSTALLATION (Continued) 


installation 


CAUTION: If engine to be installed has been 
overhauled or has been in storage, take the 
following precaution to prevent piston and 
bearing scuffing. Prime entire engine lubricating 
system to fill oil cooler, oil filter and cylinder 
block galleries with the specified type and grade 
of oil. 


a 


2. Onvehicles equipped with automatic . Install oil filler tube. 
transmission, raise the engine and position it into . Install upper radiator support. 
the vehicle aligning the transmission converter to oe 
the flex plate and the engine dowels to the . Install air conditioning condenser and attach lines. 
transmission. Lower the engine to the chassis Refer to Section 12-038. 
brackets, align the through-bolt holes on the . Install radiator and fan shroud. 
engine supports and insert through-bolts. . Install hood latch and adjust. Refer to Section 
On vehicles equipped with manual transmission, 01-08B. 
oo the transmission pinion shaft into the clutch . Install lower grille panel and grille support. Refer 

to Section 01-08B. 

It may be necessary to adjust the position of the das Se ; 
transmission in relation to the engine if the input eouetay tenemicson oy poolet 
shaft will not enter the clutch disc. If the engine . Install headlamp housings, turn signal/parking 
hangs up after the shaft enters, turn the lamp assemblies, and headlamp assemblies. 
crankshaft slowly (transmission in gear) until the Refer to Section 17-01. 
shaft splines mesh with the clutch disc splines. . Install grille and air deflector. Refer to Section 
Align the housing on the engine and insert the 01-08B. 
housing-to-engine bolts. Alternately tighten bolts . Install front bumper, air deflector and stone guard. 
to specifications in Group O7. Refer to Section O 1 - 1 9, 

3. Onvehicles equipped with an automatic . Evacuate and charge air conditioning system. 
transmission, install converter housing-to-cylinder Refer to Section 12-03. 
block bolts. Alternately tighten bolts to Fill i ' Fill with dso 
specifications in Group 07. - Fil cooling system. Fill with proper grade of 

engine oil. Start engine and bleed power steering 

4. Remove floor crane lifting attachment and system. Check for leaks and engine and 
transmission jack. accessories operation. 

5. Raise vehicle. 

6. Install engine mount nuts and tighten to 


Attach Rotunda Floor Crane and Lifting 
Attachment 014-0007 1 or equivalent to engine 
according to instructions with crane. Remove 
engine from repair stand. 


specification. 


Diesel Engine, 7.3L V-8 


. Install alternator adjusting bracket. 
. Connect electrical connections to alternator and 


engine. 


. Install assembled power steering pump and 


bracket and connect power steering pump hoses 
to steering gear. 


. Install assembled air conditioning compressor 


and bracket. Connect manifold tubes and 
electrical connection to compressor. 


. Install fan and all belts and adjust according to 
Section 03-05. 


03-01D-29 


Engine Front Insulators 
F-Series Vehicles 
Removal and Installation 


7. Connect starter and transmission electrical 
connections. 


8. Install new gaskets and connect exhaust pipes to 


exhaust manifolds. Install sound shield bolts. 


Disconnect ground cables from both batteries. 


9. Lower vehicle. Remove fan shroud attaching bolts and remove 
10. Install transmission dipstick tube. fan shroud. 
11. Install fuel return hose. Raise vehicle. 
12. Install inside engine cover. Remove nuts attaching insulators to 
13. Install bracket for dipstick tube and throttle cable EloesMemver: | | 
bracket. Disconnect muffler inlet pipes at exhaust 
14, Install fuel filter assembly and fuel hose to fuel eno: _ | 
pump. Remove bolts attaching insulators to engine 
15. Connect heater hoses to heater core. Install block. | 
bleeder hose to heater hose. Lower vehicle. 
16. Connect vacuum pump hose to main junction. Install Rotunda Universal Load Positioning Sling 
17. Install transmission oil line bracket to front of 014-00036 or equivalent to lifting eyes on engine 


engine block. 


and raise engine high enough for insulators to 


clear crossmember. 
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REMOVAL AND INSTALLATION (Continued) 


9. Remove insulator and bracket assemblies. 10. Remove insulator from bracket. 


For installation, follow removal steps in reverse order. 
Tighten fan shroud bolts to 4-8 N-m (35-7 1 in-lb). Refer 
to illustration for insulator torque specifications. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while the 
Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be driven 
10 miles or more to relearn the strategy. 


Engine Insulators, F-250-350 


INSULATOR BRACKET SCREW AND WASHER — 
6038 6046 § ASSEMBLY-387811-S100 
HTEN T 
BOLT-N802114-S2 BRACKET 1 7 pa 
AND NUT-N800937-S2 6028 \M (60-80 FT-LB) SCREW AND WASHER 
TIGHTEN TO ah ag ASSEMBLY-389696-S100 
68-77 Nm \A—ear TIGHTEN TO 102-129 N-m 
(43-57 FT-LB) 2B) > NOTCH ON LH MOUNT (75-95 FT-LB) 
é- ; TO POINT TO FRONT 
NUT AND WASHER oeie — « 
Pe Aisa gentlah SSeS 7 \ OF VEHICLE 
TIGHTEN TO \ 


96-127 N-m (71-94 FT-LB) 


BRACKET 
SCREW AND WASHER 
ASSEMBLY BB039 
387811-S100 INSULATOR 
TIGHTEN TO 
81.4-108.4 N-m BRACKET 
(60-80 FT-LB) 6061 
SCREW AND WASHER 
NUT AND WASHER 
ASSEMBLY-389696 ASSEMBLY 
BOLT 388049-S2 
N800937-S2 TIGHTEN TO 
FRONT OF 96-127 N-m 
VEHICLE NUT-N800937-S2 SS (71-94 FT-LB) 
TIGHTEN TO 5015 
im 58-77 N-m (43-57 FT-LB) FRONT INSULATOR ASSEMBLY 
F-250-350 
BOLT-N802115-S2 
AND NUT-N800937-S2 ie Sea INSULATOR 
TIGHTEN TO AND RETAINER 
88.2-119.3 Nem ASSEMBLY 
(65-88 FT-LB) 6D091 
BOLT 
81-108 N-m 


(60-80 FT-LB) 


BOLT 
SUPPORT 
5060 


N802115-S2 
BOLT-N802115-S2 


ew AND NUT-N800937-S2 
WASHER aa =< —€ TIGHTEN TO 
SS S 88.2-119.3 Nm 
NUT-N800937-S2 ae i sj (65-88 FT-LB) 
TIGHTEN TO ]. 
88.2-119.3 Nm = = [es 
(65-88 FT-LB) DAMPER : GUSSET 


7F468 


4A263 
<> 
NUT-45350-32 ee ga 5015 
TIGHTEN TO ' REAR INSULATOR ASSEMBLY 
67.8-94.9 Nem F-250 HD, F-350 
(50-70 FT-LB) 


A7838-D 
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REMOVAL AND INSTALLATION (Continued) 


Engine Insulators, F-Super Duty Commercial 
Chassis Vehicles 


BOLT 
BRACKET 102-129 Nem 
6046 (75-95 FT-LB) 


INSULATOR 
6038 


BOLT 
82-108 N-m 
(60-80 FT-LB) 


INSULATOR 


6B032 
lo- oe va 


BOLT 


(60- 80 FT- LB) = 


NUT 
58-77 Nem ry 
(43- $7 FT- LB) 
NUT 
96-127 N-m 
(71-94 FT-LB) — Ly 
BOLT ski 
N802114 i 
a NUT (43-57 FT-LB) 
BRACKET NUT 73-100 N-m 
6061 58-77 Nm _—«(54-74_ FT-LB) 
(43-57 FT-LB) 


INSTALLATION — ENGINE MOUNTS FRONT 


A11949-1A 

E-250-350 

Removal 

1. Disconnect battery ground cables from both 
batteries. 

2. Remove the fan shroud attaching bolts and 
remove the shroud. 

3. Loosen vacuum pump and remove vacuum pump 
drive belt. 

4. Loosen alternator and remove alternator drive 
belt. 

5. Disconnect alternator wiring harness from 
alternator. 


6. Remove alternator adjusting bracket. 


7. Remove alternator through-bolt and remove 
alternator from engine. 


8. Remove fuel filter / fuel heater / water separator 
inlet line from fuel pump and fuel filter. 


9. Discharge the air conditioning system, if so 


equipped. Remove air conditioner hoses. Remove 


air conditioner compressor and bracket, if so 
equipped. Refer to Section 12-03. Remove 
engine cover. 


10. Remove air cleaner and install Intake Manifold 
Cover T83T-9424-A over air intake opening. 


Diesel Engine, 7.3L V-8 


11. 


12. 
13. 
14. 


15. 
16. 


17. 
18. 


19. 


20. 


21. 
22. 


03-01D-31 


Remove and cap fuel filter / fuel heater / water 
separator to injection pump fuel line. Cap injection 
pump and fuel filter fittings. 


Remove fuel filter / fuel heater / water separator 
return line hose. 


Remove fuel filter / fuel heater / water separator 
bracket attaching bolts and remove filter and 
bracket as an assembly. 


Remove kickdown rod from injection pump. 
Raise vehicle. 


Disconnect ground cables from lower front of 
engine. 

Remove nuts attaching insulators to No. 1 
crossmember. 


Disconnect and remove transmission kickdown 
rod from transmission. 


Lower vehicle. 


NOTE: If engine has no lifting eye on right rear 
side, move left rear lifting eye to right side. Use a 
3-inch bolt to attach eye to right side. 


Install Rotunda Floor Crane 014-0007 1 and 
Lifting Brackets 014-003 12 or equivalents to 
front of engine. Attach turn buckle to right rear 
lifting eye. 


Raise engine until it contacts body. 
Remove insulator and bracket assemblies. 


installation 


1. 


2. 


3. 


13. 


14. 


Install insulator to bracket and tighten to 
specifications. 


Install insulator and bracket assembly onto 
engine and tighten to specifications. 


Lower engine. 


Remove turnbuckle from right rear lifting eye and 
remove lifting bracket from front of engine. 


Transfer lifting eye from right side to left side if 
removed. Install original manifold bolts and tighten 
to specification. 


Raise vehicle. 


Install insulator to No. 1 crossmember with 
attaching nuts and tighten to specifications. 


install transmission kickdown rod and connect to 
transmission. 


Install battery ground cables and tighten to 
specification. 


. Lower vehicle. 
. Install fuel filter / fuel heater / water separator and 


bracket assembly and tighten to 33-52 N-m 
(24-39 ft-lb). 


. Uncap and install fuel filter / fuel heater / water 


separator to injection pump fuel line. 


Install fuel filter / fuel heater / water separator 
return hose and clamp. 


Remove intake opening cover. Install air cleaner. 
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REMOVAL AND INSTALLATION (Continued) 


Diesel Engine, 7.3L V-8 
a aN a a I a ea a a ee eee ee a ae ee ee 


03-01D-32 


15. Install air conditioner compressor and bracket, if 22. Install fan and clutch assembly and tighten to 
SO equipped, and tighten to 40-55 N-m (30-41 54-163 N-m (40-120 ft-lb) using Fan Clutch 
ft-lb). Install air conditioner hoses. Install air Holding Tool T83T-6312-A and Fan Clutch Nut 
conditioner compressor drive belt. Refer to Wrench T83T-63 12-B or equivalents. 
Section 12-03. 23. Install fan shroud. Tighten bolts to 4-8 N-m (35-7 1 
16. Install fuel pump to fuel filter / fuel heater / water in-Ib). 
separator line and tighten to specification. 24. Evacuate and charge air conditioning system, if 
17. Install alternator and alternator adjusting bracket. so equipped. Refer to Section 12-03. 
18. Install alternator drive belt. 25. Connect battery ground cables to both batteries. 
19. Install alternator wiring onto alternator. NOTE: On vehicles equipped with EEC, when the 
20. Install vacuum pump drive belt on alternator battery has been disconnected and reconnected, 
pulley. some abnormal drive symptoms may occur while 
- the Powertrain Control Module (PCM) relearns its 
21. Adjust air conditioner compressor, alternator, and adaptive strategy. The vehicle may need to be 
vacuum pump drive belts to specification. Refer driven 10 miles or more to relearn the strategy. 
to Section 03-05. 
26. Install engine cover. 
CAUTION: Left-hand thread. Install by turning 
nut counter-clockwise. 
Engine Insulators, E-250-350 
BOLT 
389696-S100 BOLT 
TIGHTEN TO 389696-S100 
88-115 N-m TIGHTEN TO 
(65-85 FT-LB 81-108 N‘m 
ASSEMBLY BRACKET | (60-80 FT-LB) 
6038 6046 RIVET INSULATOR AND 
NOTCHED END MUST ere i ASSEMBLY 
FACE TOWARD FRONT : SCREW AND 
OF VEHICLE WASHER 
BOLT ASSEMBLY 
58674-S2 388824-S2 
NUT Uli TO 
. m 
TIGHTEN 70 (60-80 FT-LB) 
47-68 N-m ¢ ENGINE 


TIGHTEN TO 
73-100 N-m 
(54-74 FT-LB) 


BOLT 
387811-S100 — 
TIGHTEN TO 
88-115 Nem _ 
(65-85 FT-LB) P NUT AND WASHER 
NOTCHED END MUST RIVET ASSEMBLY 
FACE TOWARD FRONT 65090-S2 45350-S2 
OF VEHICLE TIGHTEN TO 
FRONT OF VEHICLE 81-108 N-m 
CROSSMEMBER 7 (60-80 FT-LB) 
INSULATOR Sat INSULATOR 
ASSEMBLY EN TO ASSEMBLY 
68032 73-100 N-m 68032 
(54-74 FT-LB) 
BOLT AXLE PIVOT 
58655-S2 NUT BRACKET 
382400-S2 
TIGHTEN TO 
47-68 N-m 
(35-50 FT-LB) 


INSULATOR 
ASSEMBLY 
6038 


VIEW X 


A7897-C 
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REMOVAL AND INSTALLATION (Continued) 


Engine Rear Insulator 
Removal and Installation 


Remove the insulator-to-support assembly bolt 
and locknut. 


Remove the insulator-to-transmission housing 
bolts and lockwashers. 


Raise the transmission with a floor jack and 
remove the insulator and retainer. 


For installation, follow removal steps in reverse order. 


Tighten fasteners to specifications shown in 
illustration. 


Engine Insulators, F-Series Motorhome and 
Commercial Chassis with 7.3L Diesel 


SPACER “REAR ENGINE MOUNTS 
MAIN VIEW 


R 
INSULATO WASHER 


BOLT 
(50-70 FT-LB) 


68-95 N-m 
(50-70 FT-LB) 


A11950-1C 


Water Pump 
Removal 
1. Disconnect battery ground cables from both 


batteries. 
2. Drain cooling system. 


3. Remove radiator fan shroud. 


4. Remove fan and clutch assembly using Fan 
Clutch Pulley Holder T83T-6312-A and Fan 
Clutch Nut Wrench T83T-63 12-B. 


CAUTION: Left-hand thread: Remove by 
turning nut clockwise. 


5. Loosen power steering pump and air conditioner 
compressor. Remove drive belts. 


6. Loosen vacuum pump and remove drive belt. 
7. Loosen alternator and remove drive belt. 

8. Remove water pump pulley. 

9. Disconnect heater hose from water pump. 
10. Remove heater hose fitting from water pump. 


11. Remove alternator adjusting arm and adjusting 
arm bracket. 


12. Remove air conditioner compressor and position 
out of the way. 


13. Remove air conditioner compressor brackets. 


14. Remove power steering pump and bracket and 
position out of the way. 


15. Remove bolts attaching water pump to front 
cover and remove pump. 


Removing Fan and Clutch Assembly 


FAN CLUTCH FAN CLUTCH 
NUT WRENCH PULLEY HOLDER 
T83T-6312-B T83T-6312-A 


Installation 


1. Clean water pump and engine front cover mating 
surfaces with suitable solvent. Clean bolt 
threads. 


NOTE: Coat two top bolts and two bottom bolts 
with Aviation Permatex ~ No. 3 or equivalent 
before installation. Install bolts within five minutes 
of sealer application. Make sure that correct 
length bolts are installed in correct holes. 
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REMOVAL AND INSTALLATION (Continued) 


Water Pump 


APPLY AVIATION PERMATEX™ 
NO. 3 OR EQUIVALENT 
TO THESE BOLTS 


G) THESE BOLTS ARE 2 3/4-INCHES LONG. 


15. 


16. 


ALL OTHERS ARE 1 1/2 INCHES LONG. 
A7383-F 


Install water pump with new gasket and tighten to 
19 N-m (14 ft-lb). 


Install alternator adjusting arm bracket and 
tighten to 54-75 Nem (40-55 ft-lb). 


Install water pump pulley and tighten to standard 
torque specifications, see chart at end of this 
section. 


Coat heater hose fitting with Pipe Sealant with 
Teflon® D8AZ-19554-A (ESG-M4G 194-A) or 
equivalent and install in water pump. Tighten to 
17-24 N-m (13-18 ft-lb). 

Connect heater hose to water pump and tighten 
clamp to specifications. 


Install power steering pump bracket and tighten 
to 54-68 N-m (40-50 ft-lb). 


Install power steering pump and drive belt. 


Install air conditioner compressor bracket and 
tighten attaching bolts to 40-55 N-m (30-41 ft-lb). 


. Install air conditioner compressor and drive belt. 
. Install alternator adjusting arm and alternator 


drive belt. 


. Install vacuum pump drive belt. 
. Adjust accessory drive belts to specification. 


Refer to Section 03-05. 


. Install fan and clutch assembly using Fan Clutch 


Pulley Holder T83T-6312-A and Fan Clutch Nut 
Wrench T83T-63 12-B and tighten to 54-163 Nem 
(40-120 ft-lb). 


CAUTION: Left-hand thread. Turn nut 
counterclockwise to tighten. 

Install radiator fan shroud. Tighten bolts to 4-8 
N-m (35-7 1 in-Ib). 


Fill and bleed cooling system. Refer to Section 
03-03. 


Diesel Engine, 7.3L V-8 03-01D-34 


17. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


18. Run engine and check for coolant leaks. 


Crankshaft Vibration Damper 

Removal 
Disconnect ground cables from both batteries. 
Remove radiator fan shroud. 


Remove fan and clutch assembly as outlined 
using Fan Clutch Pulley Holder T83T-6312-A and 
Fan Clutch Nut Wrench T83T-6312-B or 
equivalent. 


CAUTION: Left-hand thread. Remove by 
turning nut clockwise. 


Loosen and remove air conditioner compressor 
drive belt. 


Loosen and remove power steering pump drive 
belt. 


Loosen and remove alternator and vacuum pump 
drive belts. 


Raise vehicle. 


Remove crankshaft pulley. 


Remove bolt attaching damper to crankshaft. 


NOTE: To prevent crankshaft rotation, use 
breaker bar for in vehicle removal or Flywheel 
Holding Tool T74P-6375-A for bench overhaul. 


. Install Crank /Cam Gear and Damper Remover 
T83T-6316-A and remove crankshaft damper. 


WASHER 


MOUNTING 


VIBRATION 
DAMPER 


A10727-1A 


installation 


NOTE: A new front crankshaft seal should be installed 
whenever the crankshaft damper is removed. 
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REMOVAL AND INSTALLATION (Continued) 


Lubricate the damper seal nose with clean engine 
oil, and install using Crank /Cam Gear and 
Damper Replacer T83T-63 16-B. 


NOTE: Add Silicone Rubber Sealant 
D6AZ-19562-AA or -BA (ESB-M4G92-A) or 
equivalent to engine side of washer (in area of 
keyway only) to prevent oil leakage past keyway. 


Install bolt attaching damper to crankshaft and 
tighten to 122 N-m (90 ft-lb). 


Install crankshaft pulley and tighten to standard 
torque specifications, see chart at end of section. 


Lower vehicle. 
Install alternator, vacuum pump, power steering 


pump, and air conditioner compressor drive belts. 


Adjust to specification. Refer to Section 03-05. 


Install fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-63 12-A and Fan Clutch Nut 
Wrench T83T-6312-B. 


CAUTION: Left-hand thread. Turn nut 
counterclockwise to tighten. 


Tighten nut to 54-163 N-m (40-120 ft-lb). 


Install radiator fan shroud. Tighten bolts to 4-8 
N-m (35-7 1 in-Ib). 


Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


CRANK/CAM GEAR AND 
DAMPER REPLACER 
T83T-6316-B 


A10728-1A 


Front Crankshaft Oil Seal, In-Vehicle 
Replacement 


NOTE: This procedure is for replacing front crankshaft 


oil seal without removing the front engine cover. 


Diesel Engine, 7.3L V-8 03-01D-35 


Removal 
1. Disconnect battery ground cables from both 
batteries. 


2. Remove radiator fan shroud. 
3. Remove fan and clutch assembly as outlined. 


CAUTION: Left-hand thread. Remove by 
turning nut clockwise. 


4. Loosen and remove air conditioner compressor 


drive belt. 

5. Loosen and remove power steering pump drive 
belt. 

6. Loosen and remove alternator and vacuum pump 
drive belts. 


7. Raise vehicle. 
8. Remove crankshaft pulley. 
9. Remove bolt attaching damper to crankshaft. 


10. Install Crank /Cam Gear and Damper Remover 
T83T-6316-A and remove crankshaft vibration 
damper. To prevent crankshaft rotation install 
breaker bar into removal tool. 


11. Pry out front oil seal from the front cover using a 
screwdriver. 


CAUTION: Use care to prevent damage to the 
front cover or crankshaft. Bending front 
cover will break oil pan seal. 


Installation 


1. Coat new oil seal with Multi-Purpose grease 
DOAZ-19584-AA (ESR-M1C 159-A) or equivalent. 


NOTE: It may be necessary to rotate crankshaft 
to align the damper key with seal installing tool. 


SEAL DRIVER BRIDGE 


T83T-6700-A 
WASHER A7416-C 


2. For engines without three weldnuts on front 
cover, place seal into Front Crank Seal Replacer 
T83T-6700-A and install over end of crankshaft. 
Install Crank /Cam Gear and Damper Replacer 
T83T-63 16-B and tighten nut against washer and 
installation tool to force seal into front cover 
plate. 


CAUTION: Use care to prevent bending front 
cover and breaking oil pan seal during oil 
seal installation. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-01D-36 Diesel Engine, 7.3L V-8 03-01D-36 
ES ae aaa ag a I aN a i 


REMOVAL AND INSTALLATION (Continued) 


3. For engines with three weldnuts on front cover, 
place seal into seal driver, install over end of 
crankshaft, place washer on seal driver and 
attach bridge to weldnuts. Draw seal into front 
cover by rotating center screw clockwise. 


NOTE: Seal is automatically installed at the 
proper depth when the tool bottoms on the front 
cover. 


SEAL DRIVER 
T83T-6700-A 


4. Clean grease from outside surfaces and apply a 
3.2mm (1/8-inch) bead of Silicone Rubber 
Sealant D6AZ- 19562-BA (ESB-M4G92-A) or 
equivalent around the outside diameter of the 
front seal and the edge of the front cover. 


NOTE: When applying RTV rubber silicone 
sealant, always use the bead size specified and 
join the components within 15 minutes of 
application. After this amount of time the sealant 
begins to set-up and its sealing effectiveness may 
be reduced. 


5. Lubricate the damper seal nose with clean engine 
oil and install crankshaft vibration damper using 
Crank /Cam Gear and Damper Replacer 
T83T-63 16-B. 


6. Add Silicone Rubber Sealant D6AZ-19562-BA 
(ESB-M4G92-A) or equivalent to engine side of 
washer (in area of keyway only), to prevent oil 
leakage past keyway. Install bolt attaching 
vibration damper to crankshaft and tighten to 
specification. 


7. Install crankshaft pulley and tighten to 
specification. 


8. Lower vehicle. 


9. Install alternator, vacuum pump, power steering 
pump, and air conditioner compressor drive belts. 
Adjust to specification. Refer to Section 03-05. 


10. Install fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-6312-A and Fan Clutch Nut 
Wrench T83T-6312-B. Tighten nut to 54-163 Nem 
(40-120 ft-lb). 


CAUTION: Left-hand thread. Turn nut 
counterclockwise to tighten. 


11. Install radiator fan shroud. Tighten bolts to 4-8 
N-m (35-7 1 in-Ib). 


12. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Engine Front Cover and Crankshaft Oil Seal 


NOTE: Whenever the engine front cover is removed, 
the crankshaft front seal must also be replaced. 


Removal 
1. Disconnect ground cables from both batteries. 
2. Drain cooling system. 


3. Remove air cleaner and install intake air opening 
cap Intake Manifold Cover T83T-9424-A. 


4. Remove water pump, as outlined in this section. 


5. Remove injection pump, as outlined in this 
section. 


6. Remove injection pump adapter, as outlined in this 
section. 


7. Raise vehicle. 

8. Remove crankshaft pulley and vibration damper, 
as outlined in this section. 

9. Remove ground cables at front of engine. 

10. Remove five bolts attaching front cover to engine 
block and oil pan. 

11. Lower vehicle. 


12. Remove bolts attaching engine front cover to 
engine block, and remove front cover. 


13. Support engine front cover, and using an arbor 
press, Drive Handle T80T-4000-W and an 
82.55mm (3-1/4-inch) diameter spacer, drive 
crankshaft seal out of front cover. 


DRIVER HANDLE 
T80T-4000-W 


FRONT 
SEAL REPLACER 


A7367-18 


Installation 


1. Remove old gasket material and clean engine 
block, engine front cover, and oil pan sealing 
surfaces with a suitable solvent and dry 
thoroughly. 


2. Clean water pump sealing surface. 


3. Coat new front crankshaft oil seal with 
Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent. 
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REMOVAL AND INSTALLATION (Continued) 


4. Install new oil seal using Front Crank Seal 
Replacer T83T-6700-A, a suitable spacer, and an 
arbor press. 


CAUTION: Support engine front cover. 


Bottom out tool on front cover surface. Seal is 
automatically installed at proper depth. 


PRESSING oan 


FRONT PLATE 


OIL SEAL 


INSTALLER 
TOOL 
T83T-6700-A 
SUPPORT 
BLOCKS 


A10729-1A 


5. Clean outside surfaces of the front cover to 
remove any grease and apply a 3.2mm 
(1/8-inch) bead of Silicone Rubber Sealant 
D6AZ- 19562-BA (ESB-M4G92-A) or equivalent 
around the outside diameter of the front seal and 
the edge of the front cover. 


6. For in-vehicle repair, install fabricated alignment 
dowels on engine block and oil pan to align front 
cover and gaskets. For overhaul repair, install 
fabricated alignment dowels as shown. 


ALIGNMENT ATTACHING 
DOWELS BOLTS 


o 0 
6 
ee. 
“AN 


BOLTS 
A7358-18 


Olt PAN 
ALIGNMENT 

I> powes 
és ATTACHING 


fe 
6 


7. Apply Silicone Rubber Sealant D6AZ-19562-BA 
(ESB-M4G92-A) or equivalent on engine block 
and front cover sealing surfaces. 


Diesel Engine, 7.3L V-8 


8. Install gaskets on engine block. 


NOTE: Silicone Rubber Sealant should be applied 
immediately prior to front cover installation. When 
applying Silicone Rubber Sealant, always use the 
bead size specified and join the components 
within 15 minutes of application. After 15 minutes 
the sealant begins to set-up and sealing 
effectiveness may be reduced. 


9. Apply a 3.2mm (1/8-inch) bead of Silicone 


Rubber D6AZ- 19562-BA (ESB-M4G92-A) or 
equivalent to rear corners of oil pan and apply a 
6.4mm (1/4-inch) bead of Silicone Rubber 
D6AZ-19562-BA (ESB-M4G92-A) or equivalent 
on oil pan as shown, for in-vehicle repair. 


Front Cover RTV Sealant 
1/4” BEAD OF RTV 


0 ae 


OlL PUMP | , TUBE AND 
WITH GEAR » \ 
(4 


CRANKSHAFT 
PULLEY 1/4” BEAD OF RTV 


AREA WITH DOUBLE BEAD 
OF RTV SEALANT 1/4” DIA. 
(BOTH CORNERS) 


1/4” BEAD OF ©) 


RTV SEALANT 


1/4” DIA. BEAD 
BOTH ENDS ; 


(FRONT AND 
REAR) 
Se —— ty S) 
Py 8 
1/8” DIA. BEAD 
(BOTH SIDES) 
DECREASE BEAD FROM 1/4" THICK 
TO 1/8” DIA. IN THIS AREA. (TYPICAL 
2 OPPOSITE CORNERS) A10730-B 


10. Install engine front cover in position, on oil pan 
dowels first, and install three attaching bolts as 
shown previously. 


11. For in-vehicle repair, remove engine front cover 
alignment dowels from engine and oil pan. Install 
and hand-tighten remaining front cover bolts. 


03-01D-37 
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REMOVAL AND INSTALLATION (Continued) 


12. Install fabricated alignment dowels in engine 
block, if necessary. 


Install water pump gasket on engine front cover 
alignment dowels. 


Install water pump and hand tighten bolts. 


NOTE: Apply Silicone Rubber Sealant 
D6AZ- 19562-BA (ESB-M4GQ2-A) or equivalent 
to four bolts as shown. 


13. 


14. 


Water Pump 


APPLY AVIATION PERMATEX™ 
NO. 3 OR EQUIVALENT 
TO THESE BOLTS 


(4) THESE BOLTS ARE 2 3/4-INCHES LONG. 


ALL OTHERS ARE 1 1/2 INCHES LONG. 
A7353-F 


15. Remove alignment dowels and install two 
remaining attaching bolts. 


Tighten all water pump bolts to 19 N-m (14 ft-lb). 


Tighten engine front cover bolts to standard 
torque specifications, see chart at end of this 
section. 


Install injection pump adapter, as outlined in this 
section. 


Install injection pump, as outlined in this section. 


Install heater hose fitting in pump using Pipe 
Sealant With Teflon® D8AZ-19554-A 
(ESG-M4G 194-A) or equivalent. 


Connect heater hose to water pump and tighten 
clamp to specification. 


Raise vehicle. 


Lubricate damper seal nose with clean engine oil 
and install crankshaft vibration damper, using 
Crank /Cam Gear and Damper Replacer 
T83T-63 16-B. 


NOTE: Add Silicone Rubber Sealant 
D6AZ-19562-BA (ESB-M4G92-A) to engine side 
of retaining bolt washer to prevent oil leakage 
past keyway. 


16. 


17. 


18. 


19. 


20. 


21. 
22. 


Diesel Engine, 7.3L V-8 


23. 


24. 


25. 


26. 
27. 


28. 


29. 


30. 
31. 


32. 
33. 


34. 


35. 


36. 
37. 


38. 
39. 


40. 


03-01D-38 


CRANK/CAM GEAR AND 
DAMPER REPLACER 
T83T-6316-B 


A10728-1A 


Install vibration damper-to-crankshaft attaching 
bolt and tighten to 122 N-m (90 ft-lb). 


Install crankshaft pulley and tighten to standard 
torque specifications, see chart at end of this 
section. 


Install both battery ground cables on front of 
engine. 
Lower vehicle. 


Install alternator adjusting arm bracket and 
tighten to 54-75 N-m (40-55 ft-lb). 


Install water pump pulley and tighten to standard 
torque specification, see chart at end of this 
section. 


Install power steering pump bracket and tighten 
to 54-68 N-m (40-50 ft-lb). 
Install power steering pump and drive belt. 


Install air conditioner compressor bracket and 
tighten to 40-55 N-m (30-41 ft-lb). 


Install air conditioner compressor and drive belt. 


Install alternator adjusting arm and install 
alternator and vacuum pump drive belts. 


Adjust alternator, vacuum pump, power steering 
pump and air conditioner compressor drive belts 
to specification. Refer to Section 03-05. 


Install fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-63 12-A and Fan Clutch Nut 
Wrench T83T-6312-B. Tighten to 54-163 Nem 
(40-120 ft-lb). 


Install radiator fan shroud. Tighten bolts to 4-8 
N-m (35-71 in-Ib). 


Remove intake manifold cover. Install air cleaner. 
Refer to Section 03-12. 


Connect ground cables to both batteries. 


Fill and bleed cooling system. Refer to Section 
03-03. 


Operate engine and inspect for coolant and oil 
leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Flywheel, Engine Rear Cover and Oil Seal 
Removal 


1. 


Remove transmission and integral clutch housing 
(manual transmission). Remove clutch and clutch 
housing, if so equipped. Refer to Group 07 or 
Group 08, in Body / Chassis / Electrical Manual. 


Remove nine flywheel mounting bolts and spacer 
and remove flywheel. 


Dual Mass Flywheel 


3. 


CRANKSHAFT 
FLANGE 


PRIMARY 
FLYWHEEL 


CRANKSHAFT 
BOLTS 
(9) 
SPACER 


SECONDARY 
FLYWHEEL 


SECONDARY 


PILOT FLYWHEEL 
BEARING BOLTS (6) A10725-1A 
Remove bolts attaching rear engine cover to 


engine block and remove rear cover. 


BOLT REAR ENGINE 
(7 REQ’O) 


COVER 


ATBO0G-1A 


Using an arbor press and a suitable spacer 
104.78mm (4-1/8-inch) diameter, remove rear oil 
seal. 


NOTE: Support rear cover. 
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ARBOR PRESS 


ORIVER HANDLE 
T80T-4000-W 


DIAMETER 


REAR ENGINE 
COVER 


NOTE: If rear cover seal fails repeatedly, check 
rear cover bore concentricity as follows: 


@ Install rear cover to engine with oil seal 
removed. 


@ Mount a dial indicator (on swivel joint) onto the 
crankshaft flange. Position the dial indicator 
press against the inside diameter of the rear 
cover seal bore. 


@ Measure at four equally spaced locations. 


@ Rear cover seal bore will be connected to the 
crankshaft centerline in accordance with 
specifications. 


@ Replace rear cover if not within 0.05mm 
(0.020 inch). 


installation 


1. 


2. 


Clean rear cover and engine block gasket 
surfaces. 


Remove old RTV sealant from oil pan to rear 
cover sealing surface on oil pan. Clean sealing 
surfaces with a Suitable solvent, and dry 
thoroughly. 


Coat rear engine cover seal bore inside diameter 
with Gasket and Trim Adhesive 
D7AZ-19B508-AA (ESR-M11P17-A) or 
equivalent. Using an arbor press and Rear 
Crankshaft Seal Replacer T83T-6701-A install 
new rear main oil seal. 


NOTE: Seal must be installed from the engine 
block side of rear cover flush with seal bore inner 
surface. 


Apply a 3.2mm (1/8-inch) bead of Silicone 
Rubber Sealant D6AZ-19562-BA 
(ESB-M4G92-A) or equivalent around the outside 
diameter of the rear seal and the edge of the rear 
cover. 


install Rear Crankshaft Seal Pilot T83T-6701-B 
onto crankshaft. 


03-01D-39 
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REMOVAL AND INSTALLATION (Continued) 


6. 


10. 


11. 


12. 


13. 


Apply Gasket and Trim Adhesive 
D7AZ-19B508-AA (ESR-M11P17-A) or 
equivalent to engine block and rear cover gasket 
surfaces. 


Install rear cover gasket to engine block. 


REAR COVER 
GASKET 


1/4” BEAD OF 
RTV SEALANT 


A10731-1A 


For in-vehicle repair, apply a 6.35mm (1 /4-inch) 
bead of Silicone Rubber Sealant D6AZ- 19562-BA 
(ESB-M4G92-A) or equivalent at the corners of 
the oil pan and on oil pan sealing surface. 


NOTE: When applying Silicone Rubber Sealant 
D6AZ- 19562-BA (ESB-M4G92-A) or equivalent 
always use the bead size specified and join the 
components within 15 minutes of application. 
After 15 minutes the sealant begins to set-up and 
sealing effectiveness may be reduced. 


Push rear cover into position on engine block and 
install attaching bolts. Remove Seal Pilot 
T83T-6701-B. Tighten all bolts to standard torque 
specification, see chart at the end of this section. 


NOTE: The dual mass flywheel may create an 
objectionable noise or vibration. This may occur 
because of loose flywheel bolts. Install new 
flywheel bolts with pre-applied adhesive 
(E7TZ-6379-B) to prevent the bolts from 
loosening. When installing these bolts for the first 
time, do not apply additional adhesive to the 
threads. Each time this new bolt or previous bolt 
(without pre-applied adhesive) is removed to 
service the flywheel, clean the bolt threads and 
apply Threadlock 262 (E2-19954-B) to the 
threads. 


Position flywheel on crankshaft flange. Coat 
threads of flywheel attaching bolts with Perfect 
Seal Sealing Compound B5A-19554-A 
(ESE-M4G115-A) or equivalent and install 
spacer, bolts and washers (with flexplate, if so 
equipped). Tighten bolts to 64 N-m (47 ft-lb), 
alternating across from each other. 


Install clutch, if so equipped. Refer to Group 08, in 
Body / Chassis / Electrical Manual. 


Install transmission. Refer to Group 07 or Group 
08 in Body / Chassis / Electrical Manual. 


Run engine and check for oil leaks. 
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Secondary Flywheel 
Removal 


NOTE: The secondary flywheel inertia mass contains 
the clutch friction surface. Excessive clutch slipping 
can result in warpage or other surface distress which 
requires refacing or replacement of the secondary 
flywheel. Refer to Cleaning and Inspection in this 
section. The back side of the secondary flywheel 
contains a friction surface which is used in the internal 
torque limitation system of the dual mass flywheel 
assembly. 


1. Remove the transmission, clutch pressure plate, 
and disc as outlined in Group 08 of the 
Body / Chassis / Electrical Manual. 


2. Remove six bolts retaining the secondary 
flywheel to the primary flywheel assembly. Do not 
permit the flywheel to fall from the vehicle. 


3. Using a screwdriver or other suitable tool, pry the 
secondary flywheel off of its mounting pilot. Do 


not drop. 
CRANKSHAFT 
PRIMARY FLANGE 
FLYWHEEL 
CRANKSHAFT 
BOLTS 


(9) 


SECONDARY 


SECONDARY FLYWHEEL 
PILOT FLYWHEEL 
BEARING BOLTS (6) A10725-1A 
Installation 


1. Clean the clutch friction surface and torque 
limitation friction surface with a suitable 
commercial alcohol-based solvent to be sure that 
surfaces are free from any oil film. 


2. Position secondary flywheel onto its mounting 
pilot on the primary flywheel assembly and align 
the six secondary flywheel attaching bolt holes 
with the six threaded holes of the primary 
flywheel assembly. 


3. Coat threads of secondary flywheel attaching 
bolts with Ford Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A) or equivalent 
and install bolts. Tighten bolts to specification, 
alternating across from each other. 


4. Install the clutch pressure plate, disc, and 
transmission as outlined in Group 08 of the 
Body / Chassis / Electrical Manual. 
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REMOVAL AND INSTALLATION (Continued) 


Fiywheel Ring Gear Installation 


Removal 1. Install crankshaft gear using Crank /Cam Gear 
and Damper Replacer T83T-63 16-B aligning 
crankshaft drive gear timing mark with crankshaft 
drive gear timing mark. 


; NOTE: Gear may be heated to 149-177°C 
Remove flywheel as outlined. (300-350°F) for ease of installation. Heat in 
To replace a damaged or worn ring gear, heat the oven. Do not use torch. 
ring gear with a blow torch on the engine side of 
the gear, and knock it off the flywheel. Do not hit CRANKSHAFT CRANK/CAM GEAR 


the flywheel when removing the ring gear. GEAR AND DAMPER REPLACER 
T83T-6316-B 


Remove transmission. Remove the clutch 
housing. Refer to Group 07 and Group 08 in the 
Body / Chassis / Electrical Manual. 


installation 


1. Heat the new ring gear evenly until the gear 
expands enough to slip onto the flywheel. Make 
sure the gear is seated properly against the 
shoulder. Do not heat any portion of the gear 
to a temperature higher than 278°C (500°F). 
If this limit is exceeded, the hardness will be 
removed from the ring gear teeth. 


Install flywheel as outlined. 


Install clutch housing and transmission. Refer to 
Group 08 in the Body / Chassis / Electrical 
Manual. 


Crankshaft Drive Gear 


Removal Aligning Timing Marks 
1. Remove engine front cover, as outlined in this INJECTION PUMP 


section. DRIVE GEAR 


2. Install Crank /Cam Gear and Damper Remover 
T83T-6316-A and using a breaker bar (in-vehicle 
procedure) to prevent crankshaft rotation or 
Flywheel Holding Tool T74P-6375-A (bench 
procedure) or equivalent, remove crankshaft 
gear. 


DRIVE GEAR DYE 
LOCATION 


CRANKSHAFT 
DRIVE GEAR 


OIL PUMP 
DRIVE GEAR A10733-1A 


[29 ROTATE DOWN 2. Install engine front cover as outlined in this 
ss section. 


FY 
LaeNG 


Injection Pump Drive Gear and Gear Cover 
Removal 
Disconnect ground cables from both batteries. 
Remove engine cover (Econoline only). 


Remove air cleaner and install intake opening 
cover, Intake Manifold Cover T83T-9424-A. 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove injection pump as described in this 
section. 


5. Remove bolts attaching injection pump drive gear 
cover to engine block, and remove cover. 


NOTE: Do not remove drive gear yet. 


Drive Gear Cover 


INJECTION ADAPTER 
PUMP HOUSING 
GEAR 


jf REFERENCE 
LINE FOR 
TIMING MARK 
ON GEAR 


A10734-1A 


6. Remove glow plugs with Glow Plug Socket 
D83T-6002-A or equivalent to facilitate turning 
engine over by hand. 


7. Turn engine over by hand to TDC (top dead 
center), compression stroke of No. 1 piston. 


NOTE: To determine that No. 1 piston is at TDC 
(compression stroke), position injection pump 
drive gear dowel at the four o’clock position. The 
scribe line in vibration damper should be at TDC. 


NOTE: To aid aligning the timing marks, the pump 
drive gear and the camshaft gear are marked 
with ‘‘Y’’ timing marks. The crankshaft and 
camshaft gears are marked with ‘‘o’’ (dot) 
alignment marks. With engine at TDC 
compression for No. 1 cylinder, the ‘‘Y’’ marks 
should be aligned. 


INJECTION PUMP 
DRIVE GEAR 


CAMSHAFT 


MARKS 
DRIVE GEAR DYE 
LOCATION 
CRANKSHAFT 
DRIVE GEAR 
OIL PUMP 
DRIVE GEAR A10733-1A 


Diesel Engine, 7.3L V-8 


CAUTION: Do not remove injection pump 
gear without performing the following 
procedure. 


8. Slide injection pump gear back (do not remove) to 
expose top of camshaft gear when looking down 
into the front cover. In addition to the ‘‘Y’’, the 
gear teeth adjacent to the ‘‘Y’’ on the camshaft 
gear are permanently dyed. 


9. Remove injection pump drive gear. 
Installation 


1. Clean all gasket and sealing surfaces witha 
suitable solvent and dry thoroughly. 


NOTE: To determine that No. 1 piston is at TDC 
of compression stroke, position injection pump 
drive gear dowel at the four o’clock position. The 
scribe line in vibration damper should be at TDC. 


2. With drawn line on drive gear at six o’clock 
position, install gear and align all drive gear timing 
marks. 


CAUTION: Use extreme care to avoid 
disturbing injection pump drive gear, once it 
is in position. 

3. Apply a3.16mm (1/8 inch) bead of Silicone 
Rubber Sealant D6AZ-19562-BA 
(ESB-M4G92-A) or equivalent along bottom 
surface of injection pump drive gear cover. 


NOTE: When applying Silicone Rubber Sealant 
D6AZ- 19562-BA (ESB-M4GQ92-A) or equivalent 
always use the bead size specified and join the 
components within 15 minutes of application. 
After 15 minutes, sealant begins to set-up and 
sealing effectiveness may be reduced. 


4. Install injection pump drive gear cover and tighten 
retaining bolts to 19 N-m (14 ft-lb). Apply Perfect 
Seal Sealing Compound B5A- 19554-A 
(ESR-M18P2-A) or equivalent to bolt threads 
before assembly. 


NOTE: With injection pump drive gear cover 
installed, the injection pump drive gear cannot 
“jump” timing. 

5. Remove intake manifold cover. Install air cleaner, 
refer to Section 03-12. 


6. Install ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


7. Runengine and check for oil, fuel and coolant 
leaks. 


WARNING: KEEP EYES AND HANDS AWAY 
FROM NOZZLE SPRAY. FUEL SPRAYING 
FROM THE NOZZLE UNDER HIGH PRESSURE 
CAN PENETRATE THE SKIN AND CAUSE 
INFECTION. MEDICAL ATTENTION SHOULD 
BE PROVIDED IMMEDIATELY IN THE EVENT 
OF SKIN PENETRATION. 


03-01D-42 
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REMOVAL AND INSTALLATION (Continued) 


If necessary, purge high-pressure fuel lines of air 
by loosening connector one-half to one turn and 
cranking engine until bubble-free fuel flows from 
connection. 


Install engine cover (E-250-350 only). 


Camshaft Drive Gear, Fuel Pump Cam, Spacer 
and Thrust Plate 


Removal 


1. 


2 


3. 


Remove engine front cover, as outlined in this 
section. 


Remove camshaft Allen screw and washer. 


CAMSHAFT ON 
seh ALLEN SCREW 
AND WASHER 


A10896-B 


Install three-jaw gear puller and remove gear. 
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USE THREE-JAW PRESSURE 
SCREW PULLER (WITH 
JAW SPREADER) TO 
REMOVE THIS GEAR 


NEW CAM GEAR WITH 
COUNTERWEIGHT LUG 
AND GEAR PULLER HOLES REMOVED 


t /—\ 
~— 
Ata 1} >>. a 
(ceceec CCU CCecccccccccany 
iit —. 


JAW SPREADER 
(i = 
SF 


TYPICAL THREE-JAW PULLER 
( WITH JAW SPREADER 


A16242-A 


James 
CG 


lf necessary, remove fuel supply pump as outlined 
in this section. 


Install Gear Puller T77F-4220-B1 and remove fuel 
pump cam and thrust flange spacer, if necessary. 


; PRY BAR PREVENTS 
PULLER FROM 
) TURNING 


FORCING 
SCREW 


A10696-1A 
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REMOVAL AND INSTALLATION (Continued) 


DETAIL: PULLER 
BEHIND SPACER 


THRUST 
FLANGE 
SPACER. 


7) 


Wy 


GEAR PULLER 
Y T77F-4220-B1 


ae & e 
: @ 
he, 
C 2 =) 5 
VENI YAY 6 
2 ZA LYLZ ~ @ 
a LX a / 
PRY BAR Tr TN. (FUG 
PREVENTS | VO NW AG 
PULLER FROM re SOO 
TURNING | S 
= ln A10699-1A 


6. Remove bolts attaching thrust plate. Remove 
thrust plate, if necessary. 


Installation 
1. Install new thrust plate, if removed, and tighten to 
specification. 


NOTE: Replace fuel supply pump cam if nicked, 
scored, or otherwise damaged. If fuel supply 
pump cam is replaced, replace fuel supply pump. 


2. Install spacer and fuel supply pump cam against 
camshaft thrust flange using Crank /Cam Gear 
and Damper Replacer T83T-63 16-B if removed. 


THRUST JAM NUT AND 
FLANGE WRENCH PREVENTS 
SPACER TURNING 
im ) 
SMALL{ ) 
DIAMETER ; - é Psaaty 
SLEEVE Al. 
TRIN 


aah CRANK/CAM GEAR 


x ”N 
FORCING NUT 
AND DAMPER REPLACER 
WITH THRUST T83T-6316-B 


BEARING A10900-1B 


3. Install camshaft drive gear against fuel supply 
pump cam, aligning timing mark with mark on 
crankshaft drive gear, using Crank /Cam Gear 
and Damper Replacer T83T-63 16-B. 


LARGE 
DIAMETER 
SLEEVE 


CAMSHAFT 


TIMING 
MARKS 


A11901-1A 
Install camshaft Allen screw and tighten to 20 
N-m (15 ft-lb). 
Install fuel supply pump as outlined in this section. 


Install new crankshaft oil seal in engine front 
cover, as outlined. 


Install engine front cover, as outlined. 


Crankcase Depression Regulator (CDR) 
Removal and Installation 


1. Remove air cleaner and install Intake Manifold 
Cover T83T-9424-A onto intake manifold 
opening. 

Remove two bolts attaching CDR valve to intake 
manifold and remove valve. 


COR VALVE 


TOINTAKE 
MANIFOLD 


CRANKCASE 
VENT TUBE 


GROMMET TO VALLEY 


ee A7362-1B 


For installation, follow removal procedures in reverse 
order. 
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REMOVAL AND INSTALLATION (Continued) 


Valve Cover, Rocker Arm, and Push Rod 
Removal 

1. Disconnect ground cables from both batteries. 
2. On€Econoline, remove fan shroud. 

3. Remove engine cover (Econoline only). 


NOTE: Perform Steps 4 through 9 on Econoline, 
right side only. 


4. Remove engine oil dipstick tube fasteners and 
remove dipstick, tube assembly and valve cover 
bracket. 


5. Remove transmission filler tube fasteners and 
remove filler tube and dipstick. 


6. Raise vehicle. 


7. Remove nuts attaching right engine mount 
insulator to frame. 


8. Slightly raise right side of the engine until fuel filter 
header touches vehicle sheet metal. Install 
suitable wood block between insulator and frame. 
Lower engine on block. 


9. Lower vehicle. 


10. Remove valve cover attaching screws and 
remove covers. 


11. Remove valve rocker arm post mounting bolts. 


VALVE LEVER 
POST RETAINER 


VALVE LEVER 
POST VALVE LEVER 


(ROCKER ARM) 


4 


=) As 


VALVE LEVER 
POST BOLT 
WITH WASHER 


A10735-1A 


12. Remove valve rocker arms and posts in order and 
identify so they are returned to their original 
positions. 


NOTE: It is not necessary to disassemble the 
rocker arms from their pedestal assemblies to 
inspect them. Inspect rocker arms by rotating to 
the maximum position and view the post area 
from the underside. 


13. Remove push rods in order and identify so they 
are returned to their original positions. 


VALVE 
LEVER 
POST 


VALVE 
LEVER 


POST 
RETAINER 


A10736-1A 


installation 


lL; 


12. 


Install push rods in their original positions, making 
sure they are fully seated in tappet push rod 
seats. 


NOTE: Install copper colored end of push rod 
toward rocker arm. 


Install valve rocker arms and posts in their 
original positions. Apply Multi-Purpose grease 
DOAZ-19584-AA (ESR-M1C 159-A) or equivalent 
to valve stem tips. 


Install valve rocker arm post attaching bolts as 
follows: 


a. Turn engine over by hand until timing mark is 
at 11:00 o'clock position as viewed from 
front of engine. 


b. Install all rocker arm post attaching bolts, and 
tighten to 27 N-m (20 ft-lb). 


Clean valve covers with clean solvent and install 
new gaskets. 


Install valve covers on cylinder heads. Tighten 
attaching screws to 8 Nm (6 ft-lb). 


Raise vehicle. 


Raise engine, remove wood block and lower 
engine onto No. 1 crossmember, if required. 


Install insulator attaching washers and nuts and 
tighten to specification, if required. 

Lower vehicle. 

Install transmission filler tube and tighten to 


specification. Install transmission oil dipstick, if 
required. 


. Install engine oil dipstick tube and valve cover 


bracket. Tighten fasteners to specification. Install 
engine oil dipstick. 


Install radiator fan shroud halves, if required. 
Refer to Section 03-03. 
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REMOVAL AND INSTALLATION (Continued) 


13. Install ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 


the Powertrain Control! Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


14. Run engine and inspect for oil leaks. 


Valve Spring, Retainer and Stem Seal 


Broken valve springs or damaged valve stem seals 
and retainers may be replaced without removing the 
cylinder head, provided damage to the valve or valve 
seat has not occurred. Refer to the following 
procedure. 


Removal 
Remove the required valve rocker arm(s). 


Remove glow plug(s) with Glow Plug Socket 
D83T-6002-A or equivalent. 


Install an air line with the adapter from Rotunda 
Compression Tester 014-00701 or equivalent 
into the glow plug hole and turn on the air supply. 


Install Spring Compressor T83T-65 13-A as 
shown. Compress valve spring and remove 
retainer locks, oil shield spring retainer, valve 
spring and damper spring. 


—<B 
leeway 

<S, oof VALVE SPRING 

ZW) COMPRESSOR 

! iA ay T83T-6513-A 

PEK 


A7364-1B 


NOTE: It may be necessary to strike valve stem 
end with a plastic tipped hammer to loosen valve 
retainer locks. 


Remove valve stem seal and valve rotators. 


Air pressure will force the piston to bottom of the 
cylinder and any removal of air pressure will allow 
valve(s) to fall into cylinder. A rubber band, tape 
or string wrapped around end of valve stem will 
prevent this condition and will still allow enough 
travel to check the valve for binding. 


Installation 


1. 


Inspect cylinder head and valve assemblies, as 
outlined. Inspect the valve stem for damage. 
Rotate the valve and check valve stem tip for 
eccentric movement during rotation. Move valve 
up and down through normal travel in valve guide 
and check stem for binds. If valve has been 
damaged, it will be necessary to remove cylinder 
head for repairs. Inspect valve retainer locks for 
excessive wear, and replace in pairs, as 
necessary. 


NOTE: When installing a new valve, always use 
new retainer locks. 


If condition of valve proved satisfactory, hold 
valve in closed position and pressurize cylinder 
by applying compressed air to adapter installed in 
glow plug hole. 


Lubricate valve stem with recommended engine 
oil. 
Install valve rotators as shown. 


VALVE \\ 
ee 
CLEAR PLASTIC ee eN 


VALVE SEAL 
GUIDE 
T83T-6571-A 


WA SASS eM VPN 


N 


a 
JL VALVE 
ROTATOR 


VALVE 


~Y STEM 


A9752-B 


CAUTION: Apply only steady hand pressure 
on Valve Stem Seal Replacer T83T-657 1-A 
until the seal bottoms squarely on the valve 
guide. 
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REMOVAL AND INSTALLATION (Continued) 


5. For the intake valves only, install valve stem seals 
by installing the clear plastic valve seal guide. 
Install the valve stem seal by hand until it rests on 
the end of the valve guide. Use Valve Stem Seal 
Replacer T83T-657 1-A to align the seal over the RETAINER 
end of the valve guide as shown. 


NYLON 
VALVE STEM SEAL OIL SHIELD 


(INTAKE ONLY) 


VALVE SEAL 
INSTALLER 
T83T-6571-A 


NOTE: Starting with engine number 520429, 
intake valve oil shield has been eliminated for 
both production and service gasket sets. Also, a 
new, larger oil shield is supplied for exhaust 
valves. 


NOTE: Intake and exhaust valve stem oil shields 
are different. The intake valve oil shield is much 
smaller than the exhaust valve oil shield. These 


oil shields are not interchangeable. 
VALVE STEM SEAL (G ), 
(INTAKE ONLY) 


(>) 
2) 


A 


On 
= 

ia 

qe 

eve, <rere 


yy 
Q : Ve Oy N LL 
|S YO OWN RE 
N & ON We 

—ec NN) ON Sf 3 
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A9754-C 
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CAUTION: If the nylon oil shield is not 
properly installed in the valve spring retainer, 
it will float and cause excessive oil 


Yl 1171 £4, 


: \ 
consumption. Ww = = 
6. Remove the plastic valve seal guide. Install the INTAKE EXHAUST 
nylon oil shield into the valve spring retainer, A15993-A 
applying pressure on shield until it snaps into 
place. 


Valve Rotator 

Spring with Damper 
Valve Stem Seal (Intake 
Only) 


Retainer 

Retainer Lock 

Valve Guide 

Retainer Lock 

Retainer 

Oil Shield (Exhaust Only) 
Spring with Damper 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
11 6K533 Valve Rotator 
12 — Valve Guide Bore 


Place spring in position over valve and install 
valve spring retainer assembly. Compress valve 
spring and install valve spring retainer locks. 
Verify that the locks are correctly seated. 
Remove valve spring compressor. 


Apply Multi-Purpose Grease DOAZ-19584-AA 
(ESR-M1C 159-A) or equivalent to tips of valve 
stem and push rods. 


Install required rocker arm(s) and push rod(s) 
following instructions under Rocker Arm 
Installation. 


. Install glow plugs using Glow Plug Socket 


D83T-6002-A or equivalent and tighten to 16 Nem 
(12 ft-lb). 


Fuel Supply Pump 
Removal 
1. 


3. 


4. 


Loosen threaded connections with proper size 
wrench (flare nut wrench preferred) and tighten 
snugly. Do not remove lines at this time. 


Loosen mounting bolts one to two turns. Apply 
force with hand to loosen fuel pump if gasket is 


stuck. Rotate engine, by ‘‘nudging”’ starter, until 
fuel pump cam lobe is at low position. At this 
position, spring tension against fuel pump bolts 
will be greatly reduced. 


WARNING: USE CARE TO PREVENT 
COMBUSTION OF SPILLED FUEL. 


Disconnect fuel supply pump inlet, outlet and fuel 
return line. 


Remove fuel pump attaching bolts. Remove pump 
and gasket. Discard old gasket. 


Installation 
1. 


Remove all fuel pump gasket material from engine 
and from fuel supply pump if installing original 
pump. 

NOTE: Cam must be at low position before 
attempting to install fuel supply pump. If it is 
difficult to start the mounting bolts due to spring 
action of the fuel pump, turn crankshaft by hand 
360 degrees to relocate camshaft lobe. Then, 
proceed with fuel supply pump installation. Install 
with lever on bottom side of cam. 


Diesel Engine, 7.3L V-8 03-01D-48 


Install attaching bolts into fuel supply pump and 
install a new gasket onto bolts. Position fuel 
supply pump to mounting pad. Turn attaching 
bolts alternately and evenly. Refer to Standard 
Torque Specification Chart at the end of this 
section. 


Install fuel outlet line. Start fitting by hand to avoid 
crossthreading. Tighten to 20-24 N-m (15-18 
ft-lb). 

Install inlet line and tighten hose clamp to 
specification. 

Start engine and observe all connections for fuel 
leaks for two minutes. 


Stop engine and check all fuel supply pump fuel 
line connections. Check for oil leaks at pump 
mounting pad. 


Injection Pump 


NOTE: Before removing any fuel lines, clean exterior 
with clean fuel oil or solvent to prevent entry of dirt into 
engine when fuel lines are removed. 


CAUTION: Do not wash or steam clean engine 
while engine is running or still hot from running. 
Serious damage to injection pump could occur. 


Removal 


Disconnect battery ground cables from both 
batteries. 


Remove engine cover on Econoline. 


Remove adapter housing cover plate by removing 
two retaining bolts. 


ADAPTER 
HOUSING 
COVER 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove bolts attaching injection pump to drive 


gear. 
ADAPTER 
HOUSING MOUNTING BOLT 
LOCATION 
ALIGNMENT 


A11903-1B 


5. Disconnect electrical connectors to injection 
pump. 

6. Remove fast idle solenoid bracket assembly to 
provide access to injection pump mounting nuts. 


FAST IDLE 
SOLENOID 
BRACKET 


MOUNTING 
BOLTS 


RIGHT SIDE VIEW 
A11904-1A 


7. Disconnect accelerator cable and speed control 
cable from throttle lever, if so equipped. 


Diesel Engine, 7.3L V-8 


10. 


11. 


12. 


03-01D-49 


Remove air cleaner and install intake opening 
cover, using Intake Manifold Cover T83T-9424-A. 


Remove accelerator cable bracket (with cables 
attached) from intake manifold and position out of 
the way. 


NOTE: All fuel lines and fittings must be capped 
using Fuel System Protective Cap Set 
T83T-9395-A to prevent fuel contamination. 


On Econoline, disconnect fuel inlet line from the 
fuel filter. Disconnect fuel return line from fuel 
filter. Remove fuel filter bracket attaching bolts 
and remove fuel filter and bracket as an 
assembly. 


Remove fuel return hose and clip from the 90 
degree elbow at the governor cover. Cap opening 
at governor cover elbow. 


FUEL GOVERNOR 
RETURN COVER 


Olmmip! \a! 
= iy Pa 


A11905-1A 


Remove fuel filter-to-injection pump fuel line and 
cap fittings. 


NOTE: It is not necessary to remove injection 
lines from injection pump to remove injection 
pump. If lines are to be removed, loosen injection 
line fittings at injection pump before removing it 
from engine. 


. Remove fuel injection lines from nozzles and cap 


lines and nozzles. 
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REMOVAL AND INSTALLATION (Continued) 


14. Remove three nuts attaching injection pump to 15. If injection pump is to be replaced, loosen injection 
injection pump drive gear cover using Injection line retaining clips and injection nozzle fuel lines 
Pump Mounting Wrench T86T-9000-B. with Fuel Line Nut Wrench T83T-9396-A. Cap all 


fittings at this time with Fuel System Protective 
Cap Set T83T-9395. Do not install injection 
nozzle fuel lines until new pump is installed in 
engine. 


CAUTION: Do not carry injection pump by 
injection nozzie fuel lines as this could cause 
lines to bend or crimp. 


16. OnF-Series vehicles, lift injection pump, with 
nozzle lines attached, up and out of engine 
compartment. 


MOUNTING NUT 
INJECTION PUMP (3 PLACES) 


MOUNTING WRENCH 
T86T-9000-B 


A11906-B 


Injection Pump Removal, 7.3L Diesel Engine, F-Series 


ADAPTER HOUSING WITH 
MOUNTING STUDS 
(STUDS NOT SHOWN) 


PUMP WITH FUEL 
INJECTION LINES 


Gi) 


A11907-2B 
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REMOVAL AND INSTALLATION (Continued) 


17. On Econoline, remove injection pump through 
passenger compartment. 


NOTE: Use care to avoid spilling diesel fuel in 
passenger compartment. 


Installation 
1. Install new O-ring onto drive gear end of injection 
pump. 


2. OnF-Series vehicles, move injection pump down 
and into position. 


3. OnEconoline, install injection pump from 
passenger compartment. 


NOTE: Use care to avoid spilling diesel fuel in 
passenger compartment. 


4. Position alignment dowel on injection pump into 
alignment hole on drive gear. If necessary, rotate 
pump drive shaft to align drive slot prior to 


Diesel Engine, 7.3L V-8 


MOUNTING NUT 


installation. MOUNTING WRENCH ( 
T86T-9000-B 
ADAPTER 
HOUSING MOUNTING BOLT A11906-B 


LOCATION 


ALIGNMENT 


A11903-18 


5. Install bolts attaching injection pump to drive gear 
and tighten to 34 N-m (25 ft-lb). 


6. Install nuts attaching injection pump to adapter. 
Align scribe lines on injection pump flange and 
injection pump adapter. Tighten nuts to 35 Nem 
(26 ft-lb) using injection pump mount wrench 
T86T-9000-B. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


If injection nozzle fuel lines were removed from 
injection pump, install using Fuel Line Nut Wrench 
T83T-9396-A and tighten to 30 N-m (22 ft-lb). 


Remove caps from nozzles and fuel lines. Install 
fuel line nuts onto nozzles and tighten to 30 Nem 
(22 ft-lb) using Fuel Line Nut Wrench Tool 
T83T-9396-A. 


Connect fuel inlet line from filter and fuel return line 
to injection pump and tighten nuts to 20-24 Nem 
(15-18 ft-lb). 


Install injection pump fitting adapter with a new 
O-ring. 


Clean old sealant from injection pump elbow 
threads using clean solvent, and dry thoroughly. 
Start elbow into injection pump adapter, and then 
apply a light coating of Pipe Sealant With Teflon® 
D8AZ-19554-A (ESG-M4G 194-A) or equivalent 
on elbow threads. 


Tighten elbow in injection pump adapter toa 
minimum of 8 N-m (6 ft-Ib). Then tighten further, if 
necessary, to align elbow with injection pump fuel 
inlet line, but do not exceed 360 degrees of 
rotation or 13 N-m (10 ft-lb). 


Remove caps and connect fuel filter-to-injection 
pump fuel line and tighten to specification listed at 
the end of this section. 


On Econoline, install fuel filter and bracket as an 
assembly and tighten bolts to 33-52 N-m (24-39 
ft-lb). Install fuel filter return line and tighten clamp 
to specifications. Install fuel filter inlet fuel line and 
tighten to 20-24 N-m (15-18 ft-lb). 


Install accelerator cable bracket to intake 
manifold and tighten to 16-23 N-m (12-17 ft-lb). 


Remove intake manifold cover and install air 
cleaner. Refer to Section 03-12. 


Connect accelerator and speed control cable, if 
so equipped, to throttle lever. 


03-01D-51 
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REMOVAL AND INSTALLATION (Continued) 


. Install fast idle solenoid bracket assembly and 
tighten to specification. 


. Install electrical connectors on injection pump. 


. Clean adapter housing cover plate sealing 
Surfaces. 


. Apply a 3.2mm (1/8-inch) bead of Silicone 
Rubber Sealant D6AZ- 19562-BA 
(ESB-M4GQ92-A) or equivalent in adapter housing 
grooves. 


NOTE: When applying Silicone Rubber Sealant 
D6AZ-19562-BA (ESB-M4G92-A) or equivalent 
always use the bead size specified and join the 
components within 15 minutes of application. 
After 15 minutes the sealant begins to set-up and 
sealing effectiveness may be reduced. 


. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


. Run engine and check for fuel leaks. 


WARNING: KEEP EYES AND HANDS AWAY 
FROM FUEL SPRAY. FUEL SPRAYING FROM 
PARTIALLY OPENED CONNECTION UNDER 
HIGH PRESSURE CAN PENETRATE THE SKIN 
AND CAUSE INFECTION. MEDICAL 
ATTENTION SHOULD BE PROVIDED 


IMMEDIATELY IN THE EVENT OF SKIN 
PENETRATION. 


. Ifnecessary, purge high-pressure fuel lines of air 
by loosening connector one-half to one turn and 
Cranking engine until bubble-free fuel flows from 
connection. 


4 Can be purchased as a separate item. 
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25. Check and adjust injection pump timing as 
described in the Powertrain Control /Emissions 
Diagnosis Manual. 


Injection Nozzle Fuel Lines 
Removal 


NOTE: Before removing any fuel lines, clean exterior 
of each nozzle assembly and surrounding area with 
solvent to prevent entry of dirt into fuel system when 
fuel lines are removed. Blow dry with compressed air. 


Disconnect ground cables from both batteries. 
On Econoline, remove engine cover. 


Remove air cleaner and cap intake manifold 
opening with Intake Manifold Cover 
T83T-9424-A. 


Disconnect accelerator cable and speed control 
cable, if so equipped, from injection pump. 


Remove accelerator cable bracket from intake 
manifold and position out of the way with cable(s) 
attached. 


NOTE: To prevent fuel system contamination, cap 
all fuel lines and fittings with Fuel System 
Protection Cap Set T83T-9395-A. 


Disconnect fuel line from fuel filter to injection 
pump and cap all fittings. 


Disconnect and cap nozzle fuel lines at nozzles. 


Remove fuel line clamps from fuel lines to be 
removed. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Line Routing and Installation 


SENSOR TO BE INSTALLED SENSOR TO BE INSTALLED 
ON CYLINDER NO. 1 NOZZLE — = ON CYLINDER NO. 4 NOZZLE - 
E-SERIES ONLY 


F-SERIES ONLY aN i 
INJECTION as A CYLIN 
SS ASNT |e |) ee ae Fay INJECTION 
| LINE NUT 
‘\ 


LINE_NUT. x CYLINDER 7 @ 


LINE DS Vl 


| 
SENSOR 
PRESSURE COVER 
SENSOR ’’ PRESSURE 
CYLINDER 5 br 


(CYLINDER 6 LJ] sensor 


LEAK-OFF 
TEE 


LL dk) 


GSLs 4 


LEAK-OFF 
‘TEE 


pr 


i eaee 


nis 
I ema —— = 
: FUEL 
XT WEA , | RETURN 
O-RINGS (2) @ TUBE 6: 


CYLINDER 1 &D) 


TO FUEL 
FILTER 


FUEL RETURN 
ELBOW AT PUMP 


scm = FUEL LEAK -OFF HOSES CLIP AND HOSE 
(PUMP TO FUEL 


RETURN TUBE) 


. Remove and cap injection pump inlet elbow. 

. Remove and cap inlet fitting adapter. 

. Remove injection nozzle lines, one at a time, from 
injection pump using Fuel Line Nut Wrench 
T83T-9396-A. 

NOTE: Fuel lines must be removed following this 
sequence: 5-6-4-8-3- 1-7-2. Install caps on each 


end of each fuel line and pump fitting as it is 
removed and identify each fuel line accordingly. 


CYLINDER NUMBER A7370-1A 


Installation 

1. Install fuel lines on injection pump using Fuel Line 
Nut Wrench T83T-9396-A one at a time, and 
tighten to 30 N-m (22 ft-lb). 
NOTE: Fuel lines must be installed in the following 
sequence: 2-7-1-3-8-4-6-5. 
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REMOVAL AND INSTALLATION (Continued) 


Clean old sealant from injection pump elbow, 
using clean solvent, and dry thoroughly. 


Apply a light coating of Pipe Sealant With Teflon® 
D8AZ-19554-A (ESG-M4G194-A) or equivalent 
on elbow threads. 


Install elbow in injection pump adapter and tighten 
to a minimum of 8 N-m (6 ft-lb). Tighten further, if 
necessary, to align elbow with injection pump fuel 
inlet line, but do not exceed 360 degrees of 
rotation or 13 N-m (10 ft-lb). 


Remove caps from fuel lines and connect lines to 
nozzles. Tighten to 30 N-m (22 ft-lb) using Fuel 
Line Nut Wrench T83T-9396-A or equivalent. 


Uncap and connect fuel line from fuel filter to 
injection pump and tighten to 30 N-m (22 ft-lb). 
Install fuel line retaining clamps and tighten to 
specification. 


Install accelerator cable bracket onto intake 
manifold and tighten to 16-23 N-m (15-18 ft-lb). 


Connect accelerator and speed control cable, if 
SO equipped, to injection pump throttle lever. 


. Remove intake manifold cover, and install air 
cleaner. Refer to Section 03-12. 


. On Econoline, install engine cover. 
. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


. Run engine and check for fuel leaks. 


WARNING: KEEP EYES AND HANDS AWAY 
FROM FUEL SPRAY. FUEL SPRAYING FROM 
PARTIALLY OPENED CONNECTION UNDER 
HIGH PRESSURE CAN PENETRATE THE SKIN 
AND CAUSE INFECTION. MEDICAL 
ATTENTION SHOULD BE PROVIDED 
IMMEDIATELY IN THE EVENT OF SKIN 
PENETRATION. 


. Ifnecessary, purge high-pressure fuel lines of air 
by loosening connector one-half to one turn and 
cranking engine until bubble-free fuel flows from 
connection. 


Injection Nozzies 
Removal 


NOTE: Before removing nozzle assemblies, clean 
exterior of each nozzle assembly and the surrounding 
area with solvent to prevent entry of dirt into engine 
when nozzle assemblies are removed. Also, clean fuel 


inlet and fuel leak-off piping connections. Blow dry with 
compressed air. 


Diesel Engine, 7.3L V-8 


NOTE: On F-Series, remove and cap line sensor on 
No. 1 cylinder to permit removal of fuel leak-off tees. 
On E-Series, remove and cap line sensor on No. 4 
cylinder to permit removal of fuel leak-off tee. 


1. Disconnect nozzle fuel inlet (high pressure) and 
fuel leak-off tees from each nozzle assembly and 
position out of the way. Cover open ends of 
fuel inlet lines and nozzles to prevent entry of 
dirt with Fuel System Protective Cap Set 
T83T-9395-A. 


2. Remove fuel leak-off lines as an assembly as 
follows. 


a. Remove pump to fuel return tube hose at fuel 
return elbow. Cap elbow at pump. Disconnect 
hose (from leak-off tee to fuel filter) at 
leak-off tee. 


b. Loosen two fuel return tube retaining clamps, 
one at intake manifold and one at engine 
lifting eye. Remove fuel return hose clamp at 
CDR valve bracket. 


c. Withclamps removed, remove return lines 
and tees as an assembly by lifting tees off 
nozzles. 


3. Remove injection nozzles by turning 
counterclockwise. Pull nozzle assembly with 
copper washer from engine. Be careful not to 
strike nozzle tip against any hard surface 
during removal. Cover nozzle assembly fuel 
inlet opening and nozzle tip with plastic cap, 
Fuel System Protective Cap Set 
T83T-9395-A. 


NOTE: Remove copper injector nozzle gasket 
from nozzle bore with O-Ring T7 1P-19703-C if 
not attached to nozzle tip. 


4. Place nozzle assemblies in a fabricated holder as 
they are removed from the heads. The holder 
should be marked with numbers corresponding to 
the cylinder numbering of the engine. Use of this 
holder permits nozzle installation into original 
location in the cylinder heads. 


PLASTIC CAP 


LEAVE PLASTIC CAPS ON NOZZLES 


BETWEEN ALL SERVICE OPERATI 
ONS A7371-1A 


03-01D-54 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Thoroughly clean nozzle bore in cylinder head 
before reinserting nozzle assembly with Nozzle 
Seat Cleaner T83T-9527-A. Pay particular 
attention to seating surface, in order that no small 
particles of metal or carbon will cause assembly 
to be cocked or permit blow-by of combustion 
gases. Blow out particles with compressed air. 


Diesel Engine, 7.3L V-8 


If necessary, purge high-pressure fuel lines of air 
by loosening connector one-half to one turn and 
cranking engine until bubble-free fuel flows from 
connection. 


WARNING: KEEP EYES AND HANDS AWAY 
FROM FUEL SPRAY. FUEL SPRAYING FROM 
PARTIALLY OPENED CONNECTION UNDER 
HIGH PRESSURE CAN PENETRATE THE SKIN 
AND CAUSE INFECTION. MEDICAL 
ATTENTION SHOULD BE PROVIDED 
IMMEDIATELY IN THE EVENT OF SKIN 
PENETRATION. 


oO sore teal . Check for fuel leakage at high-pressure 
Vas connections 
on ~9527-A ° 
cS 1837-952 
XN 5 
Ss ROK 
N CA 


) ae 
x LN, 
= 
/ 


A11909-1A 


Remove protective cap and install a new copper 
gasket on nozzle assembly with a small dab of 
Multi-Purpose Grease DOAZ- 19584-AA 
(ESR-M1C 159-A) or equivalent. 


NOTE: Anti-seize compound or equivalent should 
be used on nozzle threads to aid installation and 
future removal. 


CAUTION: Be careful that nozzle tip does not 
strike against recess wall. 


Intake Manifold, Valley Pan and Tappets 
Removal 


Disconnect ground cables from both batteries. 
On Econoline, remove engine cover. 


Remove air cleaner and install intake manifold 
cover using Intake Manifold Cover T83T-9424-A. 


On Econoline, disconnect fuel inlet line from the 
fuel filter. Disconnect fuel return line from fuel 
filter. Remove fuel filter bracket attaching bolts 
and reverse fuel filter and bracket as an 
assembly. 


Remove injection pump, as outlined. 


On F-Series, remove fuel return hoses from No. 7 
and No. 8 (rear) nozzles and remove return hose 
to fuel tank. 


Remove glow plug harness and controller. 
Remove engine wiring harness from engine. 


NOTE: Remove engine harness ground cable 
from back of left cylinder head. 


Remove bolts attaching intake manifold to 
cylinder heads and remove manifold. 


03-01D-55 


3. Install nozzle assembly into cylinder head nozzle Intake Manifold Attaching Bolts Tightening 
bore. Sequence 


4. Tighten nozzle assembly to 47 N-m (35 ft-lb). 
LINE SEQUENCE 


5. Remove protective caps from nozzle assemblies Berne aks 
and fuel lines. (STEPNO.2). 


6. Install leak-off tees and lines as an assembly by 
lowering onto nozzles. Connect clip and hose to 
fuel return elbow at pump. Install line to retaining 
clamps. 


NOTE: Install two new O-ring seals for each fuel 
return tee. 


7. Connect high pressure fuel line(s) and tighten to 
specification using Fuel Line Nut Wrench 
T83T-9396-A. 


8. Start engine. 


STEP 1. TIGHTEN BOLTS TO 33 N-m (24 FT-LB) IN NUMBERED 
SEQUENCE SHOWN ABOVE. 

STEP 2. TIGHTEN BOLTS TO 33 N-m (24 FT-LB) IN LINE 
SEQUENCE SHOWN ABOVE. A7914-1A 


9. Remove CDR tube and grommet from valley pan. 


10. Remove bolts attaching valley pan strap to front 
of engine block, and remove strap. 
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REMOVAL AND INSTALLATION (Continued) 


11. Remove valley pan drain plug and remove valley 
pan. 


12. If tappets are being serviced, remove valve 
covers, rocker arms and push rods, as outlined in 
this section. 


13. Remove tappet guide retainer. 


NOTE: Tappets should be kept in order so they 
can be installed in their original position. Inspect 
and test each tappet separately to prevent 
intermixing the internal parts. 


GUIDE RETAINER 


TAPPET GUIDE 


A7374-1A 


Installation 


1. Lubricate tappets and bores with recommended 
quality engine oil and install tappets in their 
original positions. 


2. Install tappet guides. 


3. Install tappet guide retainer and tighten to 
specifications. 


4. Position push rods, copper colored ends toward 
rocker arms, into their respective tappets making 
sure they are seated fully in push rod seats. 


5. Install rocker arms and valve covers with new 
gaskets, as outlined. 


6. Clean cylinder block gasket surfaces of any old 
Silicone Rubber Sealant or oil. Apply a 3. 18mm 
(1/8-inch) bead of Silicone Rubber Sealant 
D6AZ-19562-BA (ESB-M4G92-A) or equivalent 
to each end of the cylinder block. 


NOTE: When applying Silicone Rubber Sealant 
always use the bead size specified and join the 
components within 15 minutes of application. 
After 15 minutes the sealant begins to set-up and 
sealing effectiveness may be reduced. 


Diesel Engine, 7.3L V-8 


03-01D-56 


Applying Silicone Rubber Sealant 


APPLY 3.18mm 
(1/8 INCH) BEAD 


A7375-1A 


Install new valley pan. 


Install valley pan drain plug. 


Install CDR tube and new grommet into valley 
pan. 


Install new O-ring and new back-up ring on CDR 
valve. 


. Install valley pan strap onto front of valley pan and 


tighten to specification in Standard Torque Chart. 


. Install intake manifold and tighten to 33 N-m (24 


ft-lb), using the two-step method shown. 


13. 


14. 
15. 


16. 
17. 


18. 


19. 


STEP 1. TIGHTEN BOLTS TO 33 N-m (24 FT-LB) IN NUMBERED 
SEQUENCE SHOWN ABOVE. 

STEP 2. TIGHTEN BOLTS TO 33 N-m (24 FT-LB) IN LINE 
SEQUENCE SHOWN ABOVE. 


A7914-1A 


Install engine wiring harness on engine. 


NOTE: Connect engine wiring harness ground 
wire to rear of left cylinder head and tighten to 
specification. 


Install glow plug controller and harness. 


On Econoline, install fuel filter and bracket as an 
assembly and tighten bolts to 33-52 Nem (24-39 
ft-lb). Install fuel filter return line and tighten clamp 
to specifications. Install fuel filter inlet fuel line and 
tighten to specifications. 


Install injection pump, as outlined. 


Connect fuel tank return hose and No. 7 and No. 8 
nozzle fuel return hoses. 


Remove intake manifold cover and install air 
cleaner. 


Install engine cover on Econoline. 
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REMOVAL AND INSTALLATION (Continued) 


20. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


. Runengine. Check for oil and fuel leaks. 


WARNING: KEEP EYES AND HANDS AWAY 
FROM FUEL SPRAY. FUEL SPRAYING FROM 


PARTIALLY OPENED CONNECTION UNDER 
HIGH PRESSURE OPENED CONNECTION 
UNDER HIGH PRESSURE CAN PENETRATE 
THE SKIN AND CAUSE INFECTION. MEDICAL 
ATTENTION SHOULD BE PROVIDED 
IMMEDIATELY IN THE EVENT OF SKIN 
PENETRATION. 


. If necessary, purge nozzle high-pressure fuel lines 
of air by loosening connector one-half to one turn 
and cranking engine until bubble-free fuel flows 


. 5. Connect muffler inlet pipe to manifolds and tighten 
TrOpmeecnnceren: to specification. Refer to Section 09-00. 
6. Lower vehicle. 
7. Connect battery ground cables to both batteries. 
Exhaust Manifolds NOTE: On vehicles equipped with EEC, when the 
F-Series battery has been disconnected and reconnected, 
R some abnormal drive symptoms may occur while 
omoye the Powertrain Control Module (PCM) relearns its 
Disconnect ground cables from both batteries. adaptive strategy. The vehicle may need to be 
Raise vehicle. driven 10 miles or more to relearn the strategy. 
Disconnect muffler inlet pipe from exhaust 8. Runengine and check for exhaust leaks. 
manifolds. Econoline 
If right exhaust manifold is to be removed, lower Removal 
vehicle at this time. If left exhaust manifold is to 
be removed, leave hoist up. 1. Open hood. Remove engine cover. 
Remove exhaust manifold attaching bolts and 2. Disconnect battery ground cables from both 
manifold. batteries. 
: 3. Forright manifold only, remove radiator fan 
Installation ; shroud halves. Refer to Section 03-03. 
Clean mounting surfaces. 4. For right manifold only, remove engine oil dipstick 
Apply anti-seize compound on exhaust manifold tube fasteners. Remove dipstick and tube. 
ee and install left manifold with new 5. For right manifold only, remove transmission filler 
Soenel: b) ‘ tube fasteners. Remove filler tube and dipstick. 
Tighten bolts to 47 N-m (35 ft-lb) using the , 
two-step method shown. Raise vehicle. i sss eee ae mene 
er ,; , or right manifold only, remove nuts attaching 
If right exhaust manifold is being installed, raise , 
vehicle at this time, and repeat installation Steps right engine mount NEU OF is ame: a 
2 and 3. 8. Forright manifold only, slightly raise right side of 
the engine until fuel filter header touches vehicle 
sheet metal. Install suitable wood block between 
insulator and frame. Lower engine on block. 
9. Remove muffler inlet pipe from exhaust manifolds. 
10. Lower vehicle. 
11. Remove bolts and manifold. 
Installation 


Exhaust Manifold Tightening Sequence 


1. 


LINE SEQUENCE 
START HERE 
(STEP NO. 2) 


STEP1. TIGHTEN BOLTS TO 47 N-m (35 FT-LB),IN 
NUMBERED SEQUENCE SHOWN ABOVE. 


STEP2. TIGHTEN BOLTS TO 47 N-m (35 FT-LB),IN 
LINE SEQUENCE SHOWN ABOVE. A7912-1B 


Apply anti-seize compound to manifold retaining 
bolts. Install manifold with new gasket. 


03-01D-57 
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REMOVAL AND INSTALLATION (Continued) 


2. Tighten bolts to 47 N-m (35 ft-lb) using the 
two-step method shown previously for F-Series. 


3. Raise vehicle. 


4. Forright manifold only, raise engine, remove 
wood block and lower engine onto No. 1 
crossmember. 


5. Install insulator attaching washers and nuts. 
Refer to Insulator Installation in this section. 


6. Install muffler inlet pipe to exhaust manifolds and 
tighten to specification. Refer to Section 09-00. 


7. Lower vehicle. 


8. For right manifold, install transmission filler tube 
and tighten to specification. Install transmission 
oil dipstick. 


9. Install engine oil dipstick tube and tighten 
fasteners to specification. Install engine oil 
dipstick. 


10. For right manifold, install radiator fan shroud. 
Tighten bolts to 4-8 N-m (35-7 1 in-Ib). 


11. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


12. Run engine and check for exhaust leaks. 
13. Install engine cover and close hood. 


Thermostat 


CAUTION: The specified thermostat does not 
contain an internal bypass, since the by-pass is 
located in the cylinder block. Whenever the 
thermostat is replaced, it is mandatory that only 
Motorcraft E5TZ-8575-C or Navistar 
1807945-C1 thermostat be installed. 


CAUTION: Do not attempt to repair the 
thermostat. It should be replaced if it is not 
operating properly. 


Check the thermostat before installing it, following the 
procedure described in this section. 


Thermostat Design (Acceptable vs. 
Unacceptable) 


RUBBER SLEEVE 
PROVIDES 
POSITIVE SEAL 


ORIGINAL EQUIPMENT 
THERMOSTAT 
“ACCEPTABLE DESIGN’ 


TTA hh ch hihi uberdechadeaberkaha 


VK 


am N 


N 


N 


FLATWASHER y 
IMPEDES COOLANT == aii 
AND BYPASS L he. 
FLOW SS 
“WILL FIT” 
THERMOSTAT 


A11910-1A 


Removal 
1. Disconnect ground cables from both batteries. 


2. Drain coolant from radiator until coolant level is 
below thermostat. 


3. Loosen and remove alternator and vacuum pump 
drive belts. 


4. Remove alternator. Position alternator out of the 
way. 


5. Remove vacuum pump and bracket. Position 
pump out of the way. 


6. Remove all but the lowest alternator / vacuum 
pump mounting casting bolt. Loosen the lowest 
bolt and pivot the alternator / vacuum pump 
casting outboard. 


7. Remove the water outlet housing attaching bolts. 
Bend the radiator upper hose upward and remove 
the thermostat and gasket. 


8. Inspect thermostat as outlined in this section. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. Clean the water outlet housing gasket surfaces. 
Coat a new outlet housing gasket with Perfect 
Seal Sealing Compound B5A-19554-A 
(ESR-M18P2-A) or equivalent. Position the water 
outlet housing gasket on intake manifold opening. 


Install thermostat in crankcase opening with the 
copper pellet or element toward engine and the 
thermostat flange positioned in the recess. If 
thermostat is improperly installed, it will cause a 
restricted flow of coolant. 


Position the water outlet housing against the 
crankcase. Install and tighten the attaching bolts 
to 27 N-m (20 ft-lb). 


Reposition the alternator / vacuum pump casting. 
Install attaching bolts. 


Install vacuum pump with bracket and tighten to 
specification. Refer to Section 03-05. 


Install alternator and drive belt. 
Install vacuum pump drive belt. 


Adjust alternator and vacuum pump drive belts to 
specification. Refer to Section 03-05. 


Fill and bleed the cooling system. Refer to 
Section 03-03. 


. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR RADIATOR FAN WHEN REVVING 
ENGINE. 


. Operate the engine until normal operating 
temperature is reached, then check the coolant 
level. Inspect cooling system for leaks. 


Cylinder Heads 


NOTE: Right side described; left side similar. Refer to 
Section 03-05 for differences in accessory drive for 
left side of engine. 


Removal 
1. Disconnect ground cables from both batteries. 
2. Drain cooling system. 


3. Remove radiator fan shroud. Refer to Section 
03-03. 


Diesel Engine, 7.3L V-8 


03-01D-59 


Remove radiator fan and clutch assembly using 
Fan Clutch Pulley Holder T83T-63 12-A and Fan 
Clutch Nut Wrench T83T-63 12-B. 


CAUTION: Left-hand thread. Remove by 
turning nut clockwise. 


Disconnect alternator wiring from alternator. 
Disconnect wiring harness electric connector 
from top of fuel filter / fuel heater / water 
separator. 


Remove alternator adjusting bolt and pivot bolt. 
Remove alternator. 


Remove vacuum pump adjusting bolt and pivot 
bolt. Remove vacuum pump. 


Remove fuel filter inlet, outlet and return lines. 
Cap lines and fittings with Fuel System Protection 
Cap Set T83T-9395-A. 


Remove alternator and vacuum pump mounting 
bracket. Refer to Section 03-05. On F-Series 
vehicles, remove fuel filter bracket with filter 
attached (right side only). 


. Remove heater hose from cylinder head. 
. Remove injection pump, as outlined. 
. Remove intake manifold and valley cover, as 


outlined. 


. Raise vehicle. 


Disconnect muffler inlet pipe from exhaust 
manifolds. 


. Remove bolt attaching transmission oil dipstick 


tube to cylinder head (right side only). 


. Lower vehicle. 
. Remove engine oil dipstick tube-fasteners (right 


side only). 


. Remove right-hand exhaust manifold, as outlined. 
. Remove engine oil dipstick, dipstick tube and 


O-ring (right side only). 


. Remove valve cover, rocker arms and push rods, 


as outlined. 


. Remove nozzles and glow plugs, as outlined. 
. Remove bolts attaching cylinder head to engine 


block. 


. Attach Engine Lifting Brackets T7OP-6000 to 


each end of cylinder head. 


. For F-Series, install lifting sling to lifting eyes and 


carefully lift cylinder head out of engine 
compartment. 
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REMOVAL AND INSTALLATION (Continued) 


25. For Econoline, install suitable bar through rings on 


lifting eyes. With an assistant, carefully lift 
cylinder head and remove. 


A7916-1A 


CAUTION: Pre-combustion chamber inserts 
may fall out of cylinder head upon removal. 


26. Remove head gasket carefully to prevent 


damage to cylinder head locating dowel sleeves. 


Installation 
NOTE: New cylinder head assemblies are 


interchangeable from one cylinder bank to another. 
Used cylinder heads should be installed into their 
Original positions using new gaskets. Cylinder head 
gaskets are interchangeable. 


1. Clean gasket surface. Remove all burrs or 
scratches with an oil stone. 


2. Check for warpage or cracks. Replace head if 
warped or cracked. 


NOTE: Cylinder heads are not to be resurfaced. 


3. Position new cylinder head gasket on engine 
block using locating dowels. Install gasket with 
silver stamped ‘‘This Side Up”’ facing installer. 


CAUTION: Use care when installing cylinder 
head to prevent prechambers from falling 
into cylinder bores. Do not slide cylinder 
head across gasket. Sliding head may 
damage Seals and result in coolant or oil 
leakage. 


4. OnF-Series, attach lifting sling and brackets to 
cylinder head. On E-Series, position bar through 


rings on lifting eyes. Carefully lower cylinder head 


onto engine block. 


Diesel Engine, 7.3L V-8 


10. 


11. 


12. 


13. 
14. 


15. 


16. 


17. 


03-01D-60 


Lightly lubricate cylinder head bolt threads and 
mating surfaces of bolt heads and washers with 
engine oil. 


CAUTION: Do not use anti-seize compounds, 
grease or any other lubricant except engine 
oil. Other lubricants have an adverse effect 
on torque value. 


Install cylinder head retaining bolts and washers. 
Tighten to specifications as shown. 


INTAKE SIDE 


EXHAUST SIDE 


TIGHTEN BOLTS TO 88 N-m (65 FT-LB) IN 

NUMBERED SEQUENCE SHOWN ABOVE. 

STEP 2. TIGHTEN BOLTS TO 115 N-m (85 FT-LB) IN 
NUMBERED SEQUENCE SHOWN ABOVE. 

STEP 3. TIGHTEN BOLTS TO 136 N-m (100 FT-LB) IN 
LINE SEQUENCE SHOWN ABOVE. 

REPEAT STEP NO. 3. 


A7913-1C 


Install push rods, copper colored ends toward 
rocker arms, making sure push rods are fully 
seated into tappets. 


Install valve rocker arms and posts in their 
original positions. Apply Multi-Purpose Grease 
DOAZ-19584-AA (ESR-M1C 159-A) or equivalent 
to valve stem tips. 


Install valve rocker arm post attaching bolts as 
follows: 


a. Turn engine over by hand until timing mark is 
at 11:00 o’clock position as viewed from 
front of engine. 


b. Install all rocker arm post attaching bolts, and 
tighten to 27 N-m (20 ft-lb). 


Clean valve covers with clean solvent and install 
new gaskets. 


Install valve covers on cylinder heads. Tighten 
attaching screws to 8 N-m (6 ft-lb). 


Install valley pan and intake manifold, as outlined 
in this section. 


Install injection pump, as outlined in this section. 


Connect heater hose to cylinder head and tighten 
clamp to specification. Refer to Section 03-03. 


Install fuel filter / fuel heater / water separator with 
bracket (F-Series, right side only), and/or 
alternator and vacuum pump bracket and tighten 
to specification. Refer to Section 03-05. 


Remove protective caps and install fuel filter inlet, 
outlet and return lines. Tighten to specifications. 


Loosely install engine oil dipstick tube and O-ring 
into cylinder block (right side only). 
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REMOVAL AND INSTALLATION (Continued) 


18. Raise vehicle. 


19. Install right exhaust manifold, as outlined. Install 
fasteners holding engine oil dipstick tube in 
position. 


20. Install bolt attaching transmission oil dipstick to 
cylinder block and tighten to specification (right 
side only). 


21. Connect muffler inlet pipe to exhaust manifolds 
and tighten to specification. Refer to Section 
09-00. 


22. Lower vehicle. 

23. Install vacuum pump. 

24. Install alternator and drive belt. 

25. Install vacuum pump and drive belt. 


26. Adjust alternator and vacuum pump drive belts to 
specifications. Refer to Section 03-05. 


27. Connect alternator wiring harness. Connect 
wiring harness top of fuel filter /fuel heater / water 
expansion. 


28. Remove intake manifold cover and install air 
cleaner. 


29. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


30. Refill and bleed cooling system. Refer to Section 
03-03. 


WARNING: KEEP EYES AND HANDS AWAY 
FROM FUEL SPRAY. FUEL SPRAYING FROM 
THE PARTIALLY OPENED CONNECTOR 
UNDER HIGH PRESSURE CAN PENETRATE 
THE SKIN AND CAUSE INFECTION. MEDICAL 
ATTENTION SHOULD BE PROVIDED 
IMMEDIATELY IN THE EVENT OF SKIN 
PENETRATION. 


31. Run engine and check for fuel, coolant and 
exhaust leaks. 


32. If necessary, purge high-pressure fuel lines of air 
by loosening connector one half to one turn and 
cranking engine until bubble-free fuel flows from 
connection. 


33. Install radiator fan and clutch assembly using Fan 
Clutch Pulley Holder T83T-6312-A and Fan Clutch 
Nut Wrench T83T-6312-B. 


CAUTION: Left-hand thread. Tighten by 
turning nut counterclockwise. 


Diesel Engine, 7.3L V-8 
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34. Install radiator fan shroud. 


Engine Oil Filter 
Removal 
1. Raise vehicle. 
2. Remove oil filter, using a suitable oil filter wrench. 
installation 
Clean gasket mating surface on oil filter flange. 
Lightly coat sealing gasket with clean engine oil. 


Install oil filter until seal contacts filter flange and 
tighten 1-1/4 to 2 additional turns. 


Lower vehicle. 
Check engine oil level, and add as required. 
Run engine and check for oil leaks. 


Engine Oil Cooler 


CAUTION: Do not start the engine after a 
debris-generated failure without replacing the oil 
cooler bundle. Debris cannot be filtered before 
entering the oil cooler since the filter is 
downstream of the cooler. 


NOTE: If necessary, refer to Oil Cooler Internal 
Leakage Test and perform as outlined in this section. 


Removal 


1. Disconnect ground cables from both batteries. 


2. Drain cooling system. 
3. Remove radiator fan shroud. 
4 


Remove fan and clutch assembly using Fan 
Clutch Pulley Holder T83T-6312-A and Fan 
Clutch Nut Wrench T83T-6312-B. 


CAUTION: Left-hand thread. Remove by 
turning nut clockwise. 


Raise vehicle. 


Drain engine oil and remove oil filter. Do not install 
drain plug. 


Remove nut attaching left engine mount insulator 
to frame. Slightly raise left side of the engine and 
install a 25mm (one inch) wood block between 
insulator and frame. Lower engine on block 
(F-Series only). 


Remove bolts attaching oil cooler to engine block 
and remove engine oil cooler. 
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REMOVAL AND INSTALLATION (Continued) 


Oil Cooler Installation, E-Series 


FRONT FINISH OIL COOLER 
CRANKCASE ASSEMBLY 5/1618 x 1-3/4" 
HEX HEAD BOLT 
FRONT 
HEADER WITH HARDENED 


WASHER 


oar 
n™ ew, - 


REAR FILTER — 
COOLER HEADER 


5/16-18 x 4-3/4” 
HEX HEAD BOLT 


WITH HARDENED / 516-18 x 1-3/4" 


HEX HEAD BOLT 


seat Rae SLY pret WASTER WITH HARDENED 
HARDENED WASHERS LUBE OIL WASHER 
(3 PLACES) FILTER 
E-SERIES A11912-1A 


Oil Cooler Installation, F-Series 


FRONT FINISH OIL COOLER 


CRANKCASE ASSEMBLY cae ag x 4-7/8" 


HEX HEAD BOLT 
WITH HARDENED 
WASHER 


REAR FILTER 
COOLER HEADER 


5/16-18 x 5” 
HEX HEAD BOLT 
WITH HARDENED 


5/16-18 x 3-3/4" 


WASHER HEX HEAD BOLT 
3/8-16 x 1-3/4" LUBE OIL WITH HARDENED 
HEX HEAD BOLTS FILTER WASHER 
WITH HARDENED 
WASHERS F-SERIES A11913-1A 
installation 


1. Assemble cooler and headers; refer to 
Disassembly and Assembly. Install engine oil 
cooler assembly with new gaskets. Refer to 
Specifications, Standard Torque chart, at the end 
of this section. 


NOTE: Four O-rings are used on all oil coolers 
(F-Series and E-Series). 


CAUTION: The inner O-ring must be installed 
on the header (not on the bundle) to avoid 
cutting the inner O-ring during assembly. 


Diesel Engine, 7.3L V-8 


SMALL 
O-RING 


03-01D-62 


HEADER BUNDLE 


NOTE: 
INSTALL THE LARGE O-RING ON THE OIL 
COOLER BUNDLE FIRST, THEN INSTALL THE SMALL 


O-RING ON THE COOLER BUNDLE. 


2. 


3. 


10. 
11. 


12. 


A8704-C 


Raise engine, remove wood block and lower 
engine onto No. 1 crossmember (F-Series only). 


Install insulator attaching washer and nut. Tighten 
to specification (F-Series only). 


Lubricate oil filter gasket and install new oil filter 
until seal contacts filter flange. Tighten filter 
1-1/4 to 2 additional turns. Install drain plug and 
tighten to specification. 


Prime the entire engine lubricating system to fill 
the oil cooler, oil filter and cylinder block galleries 
with the specified type and grade of oil. 

NOTE: Priming the lubricating system will 
minimize the possibility of scuffing or heat build-up 
during initial engine operation, which could lead to 
immediate or low mileage failure. 

Lower vehicle. 


Check the engine oil level and fill as necessary 
with the specified type and grade of oil. 


Fill and bleed the cooling system. Refer to 
Section 03-03. 7 


Install fan and clutch assembly using Fan Clutch 
Pulley Holder T83T-6312-A and Fan Clutch Nut 
Wrench T83T-6312-B. 


CAUTION: Left-hand thread. Turn nut 
counterclockwise to tighten. 


Tighten nut to 54-163 N-m (40-120 ft-lb). 
Install radiator fan shroud. 
Connect ground cables at both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Run engine and check for oil and coolant leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Oil Pan, Oil Pump and Oil Pick-Up Tube 
Removal 

1. Disconnect ground cables from both batteries. 
2. Remove engine oil level dipstick. 


3. Remove air cleaner and intake tube and intake 
opening using Intake Manifold Cover 
T83T-9424-A. 


4. Remove fan and clutch assembly using Fan 
Clutch Pulley Holder T83T-6312-A and Fan 
Clutch Nut Wrench T83T-63 12-B. Position the fan 
out of the way, in the fan shroud. 

CAUTION: Left-hand thread. Remove by 
turning nut counterclockwise. 


5. Drain cooling system. 
Disconnect the upper lower radiator hoses. 


7. Disconnect power steering return hose from 
pump. Plug hose and pump to prevent 
contamination of the system. 


8. Disconnect alternator and air conditioner 
compressor wiring harness and fuel line heater 
connector from alternator. Position the harness 
away from the engine. 


9. Raise vehicle. 


10. Disconnect and plug transmission oil cooler lines 
from radiator, if so equipped. 


11. Disconnect and plug fuel pump inlet fuel hose. 
12. Drain crankcase and remove oil filter. 


13. Disconnect muffler inlet pipe from exhaust 
manifolds. 


14. Disconnect muffler inlet pipe at muffler flange, 
disconnect the hanger bracket at the frame rail 
and remove inlet pipe. 


o 


A10213-1A 


Diesel Engine, 7.3L V-8 


15. 
16. 
17: 
18. 


19. 
20. 


21. 


22. 
23. 
24. 
25. 
26. 


27. 
28. 


29. 


30. 


31. 


03-01D-63 


Remove upper inlet pipe mounting stud from right 
exhaust manifold. 


Remove bolt attaching transmission oil filler tube 
to engine block and remove tube. 


Remove nuts and washers attaching engine 
insulators to No. 1 crossmember. 


Remove the two bolts securing the shift linkage 
bell crank to the transmission (automatic 
transmission). Let the linkage hang freely. 


Lower vehicle. 


On Econoline, install Rotunda Engine Floor Crane 
014-0007 1 and lifting brackets or equivalent to 
front of engine. Raise engine until transmission 
housing contacts body. 


On F-Series, install lifting sling to lifting eyes on 
intake manifold and raise engine until transmission 
housing contacts body. 


Install wood blocks (approximately 2-3/4 inches 
left side, 2 inches right side) between engine 
insulators and crossmember. 


Lower engine onto blocks to support the engine. 
Raise vehicle. 
Remove flywheel inspection plate. 


Position fuel pump inlet line at rear of No. 1 
crossmember. Remove transmission oil cooler 
lines, if So equipped, and position out of way. 


On F-Series, remove oil pan retaining bolts and oil 
pan. 


Remove oil pump and pickup tube. 


On Econoline, remove oil pan retaining bolts and 
lower pan onto front crossmember. 


Remove oil pump and pickup tube retaining bolts 
and lower into oil pan. 


Remove oil pan from vehicle. it may be necessary 
to turn crankshaft so pan has clearance to come 
out. 


Lift oil pump out of oil pan. 


Installation 


1. 


Remove old gasket material. Clean mating 
surfaces of oil pan, engine block and front and 
rear covers with a suitable solvent and dry 
thoroughly. 
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03-01D-64 


REMOVAL AND INSTALLATION (Continued) 


2. 


Clean mating surfaces of oil pickup tube. Inspect 
for cracks, and assemble to oil pump with new 
gasket, if removed. Refer to Specifications, 
Standard Torque chart. 


| FRONT OF MAIN 
ENGINE BEARING 


APPLY 6.35mm 
(1/4 INCH) BEAD 
OF SILICONE 
RUBBER SEALANT 


APPLY 3.16mm (1/8 INCH) 
BEAD OF SILICONE 
RUBBER SEALANT 


APPLY 6.35mm 
(1/4 INCH) 
BEAD OF SILICONE 
RUBBER SEALANT 


( 
cal 2 
Si 


INSTALLATION 
1. OIL PICK-UP TUBE MOUNTING GASKET = iis 
" e9er-18 > REAR = INSTALLATION FRONT OF 
2. ae 18 x 2” BOLT AND 5/16’ HARDENED COVER SE. ENGINE 
3. §/16"-18 x 1-1/2” BOLT AND 5/16” HARDENED A7378-1B 
WASHER 
4. OIL PICK-UP TUBE ASSEMBLY 
§. 5/16"-18 x 0.930 BOLT W/WASHER 8. Install locally fabricated oil pan installation dowels 
6. OIL TUBE BRACKET in position. 
7, 5/16"-18 NUT AND 5/16” LOCK AND HARDENED 
WASHERS 9. Position oil pan onto engine and install attaching 
bolts. 
10. Remove oil pan locating dowels and install two 
remaining oil pan bolts. Tighten all oil pan retaining 
NUT, LOCK OIL TUBE amie 
AND HARDENED BRACKET bolts. Refer to Specifications, Standard Torque 
WASHER chart at the end of this section. 
BOLT AND wee 11. Lower transmission and install the transmission 
WASHER mount retaining nuts. Tighten nuts to 96-128 N-m 
(70-94 ft-lb). 
A11914-1A : 
12. Install flywheel inspection plate and tighten to 
NOTE: Prime oil pump with recommended engine Speciicarons: 
oil. Rotate pump drive gear to distribute oil within 13. Lower vehicle. 
pump body. 14. Raise engine and remove wooden engine support 
3. OnF-Series, install oil pump and tighten bolts to blocks. 
removed. remove lifting sling. 
4. OnEconoline place oil pump and pick-up tube in 16. Raise vehicle 
oil pan. , 
Py P - 17. Position the automatic transmission filler tube 
5. ace oil pan in position on No. 1 crossmember. (with a new O-ring) and install the retaining bolts. 
6. Install oil pump and pick-up tube and tighten to Tighten bolt to specifications. Refer to 
specifications (Econoline only). appropriate section in Group 07, Transmissions. 
7. Apply a3.16mm (1/8-inch) bead of Silicone 18. Install nuts and washers attaching engine 
Rubber Sealant D6AZ-19562-BA insulators to No. 1 crossmember and tighten to 
(ESB-M4G92-A) or equivalent on side rails of specifications. 
engine block oil pan mating surface and on ends 19. On automatic transmission-equipped vehicles, 
of engine oil pan mating surface on front and rear position the shift linkage bell crank to the 
covers, and in mating corners. transmission and tighten the bolts to 27-40 Nem 
NOTE: When applying Silicone Rubber Sealant (20-30 ft-lb). 
always use the bead size specified and join the 20. Install upper muffler inlet pipe mounting stud on 
components within 15 minutes of application. right exhaust manifold 
After 15 minutes, sealant begins to set-up and S : 
sealing effectiveness may be reduced. 21. Position muffler inlet pipe and hanger in vehicle 
and connect muffler inlet pipe to muffler flange, 
using a new gasket, and tighten to specification. 
22. Connect muffler inlet pipe to exhaust manifolds 


and tighten to specification. Tighten hanger 
bracket nuts to appropriate specifications. Refer 
to Section 09-00. 
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03-01D-65 


REMOVAL AND INSTALLATION (Continued) 


. Install engine oil and transmission oil dipsticks. 


. Refill and bleed cooling system. Refer to Section 
03-03. 


. Fill crankcase with specified quantity and 


viscosity of engine oil. 


. Connect ground cables to both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


. Run engine and check for oil, fuel and coolant 


leaks. 


. Check power steering fluid and add, if necessary. 


Pistons and Connecting Rods 


CAUTION: Do not use a power wrench for 


. Install oil pan drain plug and new oil filter. Tighten 2. Remove any ridges and/or deposits from upper 
plug to 37 N-m (27 ft-lb). end of cylinder bores as follows: 

. Connect fuel pump inlet line to fuel pump and a. Turncrankshaft until piston to be removed is 
tighten to specification. at the bottom of its travel. Place a cloth on 
NOTE: Make sure fuel line clip is installed in No. 1 piston nee te Cole cuidss omove any 

“erossmember. ridge and/or deposits from upper end of 
| eee oo cylinder bores. Remove cylinder ridge with a 

. Connect transmission oil cooler lines; if so ridge cutter. Follow instructions furnished by 
equipped, and tighten to specification. Refer to tool manufacturer. 
appropriate section in Group 07, Transmissions. ; : 

poe P ere CAUTION: Never cut into ring travel area. 

. Lower vehicle. Maximum cylinder ridge cutter depth is 

. Connect alternator and air conditioner 0.79mm (0.031 inch). 
compressor wiring harness to alternator and 3. Mark all connecting rods and caps to permit 
compressor. Connect wiring harness to top of fuel installation into original positions. 
filter / fuel heater / water separator. ' . 

4. Turncrankshaft until connecting rod being 

. Connect power steering return hose to power removed is down before dead center (BDC). 
steering pump. ; 

5. Remove connecting rod nuts and cap. 

. Connect upper and lower radiator hoses and 6 | Ke nq Rod | lation Gui 
tighten clamps to 2-3 N-m (18-27 in-lb) double ; dee Sela a eA ee ation Guides 
wire clamp; 3-4 N-m (27-35 in-lb) screw clamp. wih “A or equivalent onto connecting rod 

. Install radiator fan and clutch assembly using Fan 7 p ; Fandini 
Clutch Pulley Holder T83T-6312-A and Fan Clutch BS Mandar vA eden sel al ene 
Nut Wrench T83T-6312-B and tighten to 54-163 of cylinder with handle end of a hammer. Avoid 

: : damage to cooling jets, crankshaft journal or 
N-m (40-120 ft-lb). . : : 
; cylinder wall when removing piston and rod. 
CAUTION: Left-hand thread. Install by turning 8 OR Basanai f djand 
nut counterclockwise. . : pelle Sioa inserts from connecting rod an 

. Remove intake manifold cover, and install air a. i : ; é | eee ar 

cleaner and intake tube. Refer to Section 03-12. 2 JANSTAN- Cap DMO: CONS CHING TOS ILOM Wien wes 


removed. 


Installation 


1. 


Remove cylinder wall glaze if new piston rings are 
to be installed. Follow instructions of the tool 
manufacturer. Cylinder bores must be cleaned 
with a soap and water solution after deglazing or 
honing. Dry and oil cylinder walls immediately 
after cleaning as outlined. Use proper size ring 
installer tool. 


Oil piston rings, pistons, and cylinder walls with 
specified engine oil. Be sure to install pistons in 
same cylinders from which they were 
removed, or to which they were fitted. 
Connecting rods and bearing caps must be 
numbered 1, 3, 5, 7, in left bank, beginning at 
front of engine. The numbers on connecting 
rod and bearing cap must be on same side 
when installed in cylinder bore. If a 
connecting rod is ever transposed from one 
block or cylinder to another, new bearings 
should be fitted and connecting rod should 
be numbered to correspond with a new 
cylinder number. 


removing or installing connecting rod bolts, nuts 
and washers. Power wrench usage will cause 3. 
seizure of connecting rod bolt or nut threads. 


Make sure ring gaps (oil ring spacer-A, oil ring-B, 
compression ring-C) are properly spaced around 
circumference of piston. Piston rings are 
Removal identified by indents as shown. 
1. Remove engine from vehicle and place on an 

engine stand as outlined in this section, remove 

injection pump, intake manifold, cylinder heads, 

oil pan, and oil pump as outlined. 
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REMOVAL AND INSTALLATION (Continued) 


Ring Identification 


GAP 


TOP RING 
IDENTIFIED 
WITH ONE (1) 
IDENTATION MARK 


TOP COMPRESSION 
RING 


GAP 


INTERMEDIATE 
RING IDENTIFIED 
WITH TWO (2) 
INDENTATION MARKS 


INTERMEDIATE 
COMPRESSION 


RING A11915-1A 


Piston Ring Spacing 


A7304-1B8 


4.  Turncrankshaft throw to position shown. 


CONNECTING RODS 
POSITIONED FOR 
REMOVAL 


A11916-1A 


5. Install connecting rod upper bearing. Install 
Connecting Rod Installation Guides D83T-6 136-A 
or equivalent. Before installing, make sure that 
large chamfer on connecting rod faces 
crankshaft check (facing toward front on engine 
on right bank rods, and toward rear of engine on 
left bank rods). Install Piston Ring Compressor 
D8 1L-6002-C or equivalent onto piston and push 
piston in with a hammer handle until it is slightly 
below top of cylinder. Guide connecting rods to 
avoid damaging cooling jets and crankshaft 
journals. Install piston with arrow and 
eyebrows on piston head toward camshaft. 


RING 
COMPRESSOR 


PISTON 


ASSEMBLY 
A10681-1A 
Piston Orientation 
TOWARD CAMSHAFT 
ENGINE CAMSIDE t 
BLOCK 


A7379-1C 


6. Push piston downward until connecting rod 
bearing seats on crankshaft journal. Remove 
protective sleeves and install lower bearing and 
cap. 
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REMOVAL AND INSTALLATION (Continued) 


Check clearance of each bearing and connecting 
rod side clearance following procedure described 
under Main and Connecting Rod Bearings. 


Apply a light coat of specified engine oil to 
journals and bearings. 


NOTE: Lightly coat bolt threads with oil before 
installing. 


Install connecting rod cap and bearing. Tighten 
connecting rod nuts alternately to 52 N-m (38 
ft-lb). Tighten nuts to 69 N-m (51 ft-lb). 


Crankshaft 
Removal 


1. With engine removed from vehicle and placed on 
an engine stand, as outlined in this section, 
remove injection pump and adapter, engine front 
and rear covers, oil pan, oil pump and pick up, as 
outlined. 


2. Mark all bearing caps (main and connecting rod) 
to permit installation into their original locations. 


CAUTION: Use care to avoid damage to 
crankshaft journal, cooling jets and cylinder 
wall when moving piston assembly. 


3. Turncrankshaft until connecting rod from which 
cap is being removed is down before dead center 
(BDC) and remove bearing cap. Install 
Connecting Rod Installation Guides D83T-6 136-A 
or equivalent and push connecting rod and piston 
assembly up into cylinder. Remove rod and piston 
from cylinder. Remove guides and install bearing 
cap. Repeat this procedure until all connecting 
rods are removed. 


4. Remove main bearing caps. Main bearing caps 
are numbered from front of engine. 


5. Install Engine Lifting Brackets T70P-6000 to 
crankshaft and lift crankshaft out of block so that 
thrust bearing surfaces are not damaged. Handle 
crankshaft with care to avoid possible 
fracture or damage to finished surfaces. 


Crankshaft Repair 


Clean all parts with cleaning solvent, dry with 
compressed air, and inspect bearings for wear and 
evidence of uneven bearing support. If such evidence 
is present, examine bearing caps and supporting 
surfaces or crankcase for high spots and burrs. 


Inspect crankshaft journals for scoring, burning and 
cracking. Measure diameter of each journal using a 
micrometer. Check dimensions obtained against 
specifications listed at the end of this section. 
Measure each journal at two points, one at right angles 
to other, in order to show any evidence of out-of-round. 
Move micrometer over entire width of journal. 


Crankshafts must not be straightened. Even slight 
straightening with complete absence of cracks will 
endanger the high strength built into the shaft. 


Bearing failures can cause overheating of crankshaft 
journals and a reduction of hardness. When this 
occurs, the crankshaft strength may be unacceptably 
reduced. Whenever bluing is found on the journal or 
fillet area, the crankshaft must be replaced. 


Crankshaft Grinding 


An induction-hardened fillet and journal crankshaft can 
be reground similar to any precision crankshaft. 


Crankshafts should be ground at a qualified machine 
shop, experienced in grinding induction hardened 
crankshafts. Crankshafts should be magnifluxed after 
grinding to make sure that there are no surface 
cracks. 


Grinding Limits 


Maximum allowable taper on crankpins (rod journals) 
and main journals is .0 13mm (.0005 inch) per 25.4mm 
(1 inch) of length. Crankpins and journals must be 
polished from 508 Micro-mm (20 Micro-inch) maximum 
to 127 Micro-mm (5 Micro-inch) minimum, and must 
not be over 0.003mm (0.0001 inch) out of round. 


The main journal fillet radii should be 3.07-3.226mm 
(.121-.127 inch) with the crankpins (rod journals) fillet 
radii held at 3.05mm (.120 inch). 


The third main journal controls crankshaft end thrust 
and provides initial location of crankshaft in relation to 
crankcase. For this reason the width of the third 
journal must be 28.766-28.84 1mm (1.1325-1.1355 
inches). 


Fitting Main or Connecting Rod Bearings With 
Plastigage 


Main Bearings 


NOTE: Be sure bearing inserts, bearing bore and 
mating surfaces are clean. Foreign material under 
inserts will distort bearing and cause incorrect 
readings and subsequent bearing failure. 


To obtain an accurate reading using plastigage 
method of checking, all bearing caps must be in place 
and tightened to 101 N-m (75 ft-lb); then to 129 Nem 
(95 ft-lb). 


1. Remove one bearing cap and insert. Leave 
remaining caps tight while checking fit of bearing. 


2. Wipe oil from all contact surfaces such as 
crankshaft journal, bearing insert, bearing caps, 
etc. 


3. Place piece of Plastigage D8 1L-6002-B or 
equivalent across full width of bearing surface on 
crankshaft journal (or bearing cap insert) 
approximately 6.35mm (1/4 inch) off center. 
Install bearing cap and tighten cap bolt to 
specification. 


NOTE: Lightly coat bolt threads with oil before 
installing. 


NOTE: Do not turn crankshaft while making 
check with plastigage. 


4. Remove bearing cap and insert. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-01D-68 Diesel Engine, 7.3L V-8 03-01D-68 


REMOVAL AND INSTALLATION (Continued) 


5. Donot disturb plastigage. Using plastigage 
envelope, measure widest point of plastigage. 
Reading indicates bearing clearance in 
thousandths of an inch. 


PLASTIGAGE 


PLASTIGAGE 
ENVELOPE 


A7383-1A 


6. Crankshaft must be reground and undersize 
bearings installed if the bearing clearance is not 
within specifications. 


7. Use Dial Indicator with Bracketry TOOL-4201-C 
or equivalent to check end play as outlined in 
Section 03-00. 


Connecting Rod Bearings 


NOTE: Make sure bearing inserts, bearing bore and 
mating surfaces on connecting rod and cap are clean. 
Foreign material under inserts will distort bearing and 
Cause incorrect readings and subsequent bearing 
failure. 


1. Remove bearing cap and wipe oil from face of 
bearing insert and exposed portion of crankshaft 
journal. 


2. Placea piece of Plastigage Tool D8 1L-6002-B or 
equivalent on bearing surface across full width of 
bearing about 6.35mm (1/4 inch) off center. 


3. Install cap and tighten 101 N-m (75 ft-lb); then 
129 N-m (95 ft-lb). 


A7384-1A 
5. Crankshaft must be reground and undersize 
bearings installed if bearing clearance is not 
within specifications. 
6. Check connecting rod end clearance using Feeler 


Gauge D81L-4201-A or equivalent as shown. 
Excessive clearance may require replacement of 
rods or shaft. Check should be made to make 
certain specified running clearance exists. Lack 
of clearance could indicate damaged rod or rod 
bearing out of position. 


FEELER ~ 
GAUGE 
D81L-4201-A 


NOTE: Lightly coat bolt threads with oil before ane 
installing. Installation 

NOTE: Do not turn crankshaft while plastigage is 1. Remove main bearing inserts from block and 

in place. bearing caps. 


4. Remove bearing cap and use plastigage scale to 
measure widest point of plastigage. Reading 
indicates bearing clearance in thousandths of an 
inch. The opposite side of the scale indicates 
bearing clearance in tenths of millimeters. 


2. 


Clean mating surfaces of block and main bearing 
Caps. 


Remove connecting rod bearing inserts from 
connecting rods and caps. 


Install correct undersize bearings if crankshaft 
main bearing journals have been refinished to a 
definite undersize. Make sure bearing inserts and 
bearing bores are clean. Foreign material under 
inserts will distort bearings and cause failure. 


Place upper main bearing inserts with tangs fitting 
in slots, and oil holes into position in bores. Do not 
install thrust bearing (No. 3 main bearing) at this 
time. 


Install lower main bearing inserts into bearing 
caps. 
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REMOVAL AND INSTALLATION (Continued) 


7. Carefully lower crankshaft into place. Handle 
crankshaft with care to avoid possible 
fracture or damage to finished surfaces. If 
necessary refer to Cleaning and Inspection. 


8. Remove lifting eyes. 


9. Install upper No. 3 main bearing (thrust flanges 
and oil hole) by rolling main bearing into saddle. 


10. Check clearance of each main bearing following 
procedure under Fitting Main and Connecting Rod 
Bearings. 


11. Apply specified engine oil to journals and 
bearings. 


Aligning Thrust Bearing Cap, Typical 


> PRY FORWARD 
CRANKSHAFT 


THRUST FORWARD 
BEARING 


e e e 
PRY CRANKSHAFT FORWARD PRY CAP BACKWARD 


Camshaft 
Removal 


1. Remove engine from vehicle as outlined in this 
section. 


2. With engine placed on an engine stand, remove 
injection pump and adapter, intake manifold and 
tappets, engine front cover and fuel supply pump 
as outlined in this section. 


Remove camshaft drive gear, fuel supply pump 
cam, spacer and thrust plate from the camshaft 


as outlined in this section. 


CAUTION: Use care to avoid damaging 
camshaft bearings. 


4. Remove camshaft. 
Camshaft Repair 


Remove light scuffs, scores or nicks from camshaft 
machined surfaces with smooth oil stone marks. 


Diesel Engine, 7.3L V-8 


03-01D-69 


12. Install all bearing caps, except thrust bearing cap 
(No. 3 bearing). Be sure that main bearing 
Caps are installed in their original locations. 
Tighten bearing cap bolts to 101 N-m (75 ft-lb); 
then to 129 N-m (95 ft-lb). 


13. Install thrust bearing cap with bolts finger-tight. 


14. Pry crankshaft forward against thrust surface of 
upper half of bearing. 


15. Hold crankshaft forward and pry thrust bearing 
cap to rear. This will align thrust surfaces of both 
halves of bearing. 


16. Retain forward pressure on crankshaft. Tighten 
cap bolts to specification. 


17. Force crankshaft toward rear of engine. 
18. Check crankshaft end play as outlined in this 


section. 
THRUST 
BEARING 
“=e PRY CAP HOW 
CRANKSHAFT 
BACKWARD FORWARD 
THRUST 
BEARING 


installation 


Coat camshaft lobes with Multi-Purpose Grease 
DOAZ- 19584-AA (ESR-M1C 159-A) or equivalent and 
lubricate journals with specified engine oil before 
installation. 


1. Oil camshaft journals and apply Multi- Purpose 
Grease DOAZ- 19584-AA (ESR-M1C 159-A) or 
equivalent to lobes. Carefully slide camshaft 
through bearings. If tools are available, a handle 
may be fabricated for easier installation of 
camshaft by connecting the Puller Screw 
Extension from Camshaft Bearing Set 
T65L-6250-A into suitable camshaft installation 
adapter. This assembly is then connected onto 
the end of the camshaft prior to installation. 
Remove the handle assembly when camshaft is 
properly seated in the bearings. Install new 
camshaft thrust plate onto cylinder block and 
tighten to specification listed at the end of this 
section. 
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REMOVAL AND INSTALLATION (Continued) 


Install spacer and fuel pump cam against 
camshaft thrust flange using Crank /Cam Gear 
and Damper Replacer T83T-63 16-B. 


Install camshaft drive gear against fuel pump 
cam, aligning timing mark with timing mark on 
crankshaft drivegear using Crank /Cam Gear and 
Damper Replacer T83T-6316-B. 


Install camshaft Allen screw and tighten to 20 
N-m (15 ft-lb). 


Install fuel supply pump, as outlined in this 
section. 


Install new crankshaft oil seal in engine front 
cover as outlined in this section. 


Install engine front cover as outlined in this 
section. 


Install water pump as outlined in this section. 


Camshaft Bearings 


The bearings are interchangeable from one bore to 
another except for the front bearing which is wider 
than the others. 


Removal 


1. Remove engine from vehicle as outlined in this 
section. Mount engine stand using Rotunda 
Engine Stand Mounting Adapter 0 14-00306 or 
equivalent. 


Camshaft Bearing Replacement, Typical 


Install injection pump adapter as outlined in this 
section. 


. Lubricate tappets and bores with specified engine 


oil and install tappets in their original positions. 


. Install tappet guides. 
. Install tappet guide retainer and tighten to 


specification listed at the end of this section. 


. Position push rods, copper colored ends toward 


rocker arms, into their respective tappets making 
sure they are seated fully in push rod seats. 


. Install rocker arms and valve covers with new 


gaskets as outlined. 


. Install intake manifold as outlined in this section. 
. Install injection pump as outlined in this section. 
. Install engine into vehicle as outlined in this 


section. 


Remove camshaft, flywheel and crankshaft, 
following appropriate procedures in this section. 
Push pistons to top of cylinders. 


CAUTION: Use care when pushing pistons to 
top of cylinders to prevent damage to piston 
cooling jets. Using Connecting Rod 
Installation Guides D83T-6 136-A or 
equivalent protect connecting rod bolts. 


Using Camshaft Bearing Set T65L-6250-A select 
proper size expanding collet and backup nut and 
assemble on expanding mandrel. With expanding 
collet collapsed, install collet assembly in 
camshaft bearing, and tighten back-up nut on 
expanding mandrel until collet fits camshaft 
bearing. 


EXPANDING 
EXPANDING 
MANDREL COLLET 
THRUST 
PULLING BEARING 
NUT erie a 
(@) 
: co? 
= am Aan 
C—) od) >| i 
ae 2s 
.@) 
PULLER PULLING 
SCREW PLATE 
PULLER SCREW CAMSHAFT 
EXTENSION BUSHING 
CAMSHAFT BUSHING SET (LOOSE) 
TOOL-T65L-6250-A A11917-2A 
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REMOVAL AND INSTALLATION (Continued) 


Assemble puller screw and extension, if 
necessary, as shown and install on expanding 
mandrel. Wrap a cloth around threads of puller 
screw to protect front bearing or journal. Tighten 
pulling nut against thrust bearing and pulling plate 
to remove camshaft bearing. Be sure to hold 
wrench on end of puller screw to prevent it from 
turning. 


Repeat procedure for each bearing. To remove 
front bearing, install puller screw from rear of 
cylinder block. 


Installation 


1. 


Position new bearings at bearing bores with oil 
holes aligned, and press in place with Camshaft 
Bearing Set T65L-6250-A shown under Removal. 
Be sure to center pulling plate and puller screw to 


avoid damage to bearing. Failure to use correct 
expanding collet can cause severe bearing 
damage. Be sure front bearing is installed 
the specified distance below front face of 
cylinder block. 


Install camshaft, crankshaft, flywheel and related 
parts, as outlined. It is not necessary to check 
connecting and main bearing clearances as a part 
of camshaft bearing replacement. 


Install engine into vehicle as outlined in this 
section. 


Core Plugs 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


DISASSEMBLY AND ASSEMBLY 


Cylinder Head Assembly 
Disassembly 


1. 


Remove precombustion chamber inserts using a 
6.35mm x 203mm (1/4-inch x 8-inch) brass drift 
and suitable hammer. 


Diesel Engine, 7.3L V-8 


MANY ST = 


\ 
We 
SS 
IO A7364-18 


NOZZLE SEAT 


BRASS DRIFT 
6.35mm (1/4 INCH) 


D4 
203mm (8 INCH) 


A7376-1A 


Place cylinder head in suitable holding fixture. 


NOTE: Be careful not to damage the cylinder 
head gasket surface. 


Install Valve Spring Compressor T83T-65 13-A 
and compress valve spring and remove valve 
keeper. 


NOTE: It may be necessary to strike valve stem 
end with a light, soft hammer to loosen valve 
keepers. 


—_~ 


Beta, 
x _t 


VALVE SPRING 
COMPRESSOR 
T83T-6513-A 


a 


Release spring compressor and remove spring 
retainer, valve spring and damper assembly. 


NOTE: Keep valves and their related parts 
together so they may be installed in their original 
positions. Refer to Valve Spring, Retainer and 
Stem Seal in this section. 


Remove valve seal, valve rotators and valves. 


NOTE: Remove any burrs from valve stem before 
removing valves to prevent damage to the valve 
bore. 


03-01D-7 1 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Valve Guides 


03-01D-72 


a Os 
Removal and Installation NUT as REPLACER 

. -6084-A 
Excessive guide clearance prevents adequate cooling Se OT 
of valve through guide and allows valve to tilt or tip 
which may cause valve breakage at high engine — Lar 
speed. These conditions prevent good seating and Zs (Tal oc ys 
promote leakage past valve face. If valve guides are COs SS Pe) O 
either larger than specified or damaged, use suitable Zz ie y 
valve guide tools and follow manufacturer's A | 


instructions. Install as follows: 


1. Remove cylinder head and valve as outlined in 
this section. 


2. Drill out valve guide. 


3. Reamdrilled guide bore for recommended insert 
sleeve. 


NOTE: Before installing inserts they should be 
thoroughly chilled with dry ice or other means to 
facilitate their installation in the cylinder head. 


4. Chill repair insert in dry ice. Carefully press insert 


into bore. 


NOTE: When installing repair insert, be careful 
not to burr inside diameter of insert. 


VALVE GUIDE 
INSERT 


ORILLED 
VALVE GUIDE 


/ A7417-1A 


5. Finish insert with recommended size reamers to 
specified valve guide diameter. Always re-face 
valve seat after valve guide has been reamed, 
and use suitable scraper to break sharp corner 
(inside diameter) at top of valve guide. 


6. Install valve(s) in cylinder head and install cylinder 


head as outlined in this section. 
Valve Seats 


Prior to seat reconditioning, clean seats and inspect 
for cracks, burning or other damage. Inspect exhaust 
seat inserts for looseness. 


Exhaust Seats, Removal 


1. Use Exhaust Valve Seat Remover /Replacer 
D83T-6084-A or equivalent to remove damaged 
or loose seats. Position removal collet into insert 
and rotate collet nut clockwise to expand collet 
jaws under lip of seat insert. 


) A7381-1C 


2. Rotate top nut clockwise to remove insert. 


NOTE: If an oversize seat insert is required, the 
cylinder head should be sent out to a qualified 
machine shop for insert counterbore procedure. 


Valve seat inserts supplied for service are 
standard size, .015 inch oversize and .030 inch 
oversize. 


Exhaust Seats, Installation 


1. Install valve seat using Exhaust Valve Seat 
Remover /Replacer D83T-6084-A or equivalent 
and a hammer. 


EXHAUST VALVE 
SEAT REMOVER 
REPLACER 
D83T-6084-A 


Refacing Valve Seats 


Refacing of valve seat should be closely coordinated 
with refacing of valve face so that finished seat and 
valve face will be concentric and specified interference 
fit will be maintained. This is important so that valve 
and seat will have a compression tight fit. Make sure 
that valve seat grinding wheels are properly dressed. 


Grind valve seats to specification listed at the end of 
this section. Remove only enough stock to clean up 
pits and grooves or to correct valve seat runout. After 
seat has been refaced, use seat width scale or 
machinist’s scale to measure seat width. Narrow seat 
if necessary to bring it within specification. Refer to 
specifications listed at the end of this section. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


If valve seat width exceeds maximum limit, remove 
enough stock from top edge and/or bottom edge of 
seat to reduce width to specification. 


Ly aY_— —s\—"_ >a 


SEAT WIDTH Aro 


A10089-1A 


Use a 60 degree angle grinding wheel to remove stock 
from bottom of seats (raise seats) and use a 15 
degree angle wheel to remove stock from top of seats 
(lower seats). 


TO REMOVE STOCK FROM 
TOP OF SEAT | 
USE 18° WHEEL 


TO REMOVE STOCK FROM 
BOTTOM OF SEAT 
USE 60° WHEEL 


INTAKE 30° 


EXHAUST 37.50 VALVE SEAT 


“WIDTH 


A7382-1A 


Finished valve seat should contact approximate 
center of valve face. It is good practice to determine 
where valve seat contacts face. To do this, coat seat 
with Prussian blue and set valve in place. Rotate valve 
with light pressure. If blue is transferred to center of 
valve face, contact is satisfactory. If blue is 
transferred to top edge of valve face, lower valve 
seat. If blue is transferred to bottom edge of valve 
face, raise valve seat. Fit of valve and seat should 
never be lapped out with lapping compounds. 


Valves 


Inspect valve for evidence of burning, warping, 
scuffing or bending. Minor pits, grooves, etc., may be 
removed. Discard valves that are severely damaged, 
if face runout cannot be corrected by refinishing, or if 
stem clearance exceeds specifications. Refer to 
specification. 


Discard any worn or damaged valve train parts. 


Refacing Valves 


The valve refacing operation should be closely 
coordinated with valve seat refacing operations so 
that finished angles of valve face of valve seat will be 
to specifications and provide a compression tight fit. 
Be sure that valve grinding wheels are properly 
dressed. 


Diesel Engine, 7.3L V-8 


If valve face runout is excessive and/or to remove pits 
and grooves, reface valves to specification. Remove 
only enough stock to correct runout or to clean up pits 
and grooves. If edge of intake valve head is less than 
2.84mm (0. 112 inch) thick after grinding, replace 
valve as valve will run too hot in engine. If edge of 
exhaust valve head is less than 1.35mm (0.053 inch) 
thick after grinding replace valve. Interference fit of 
valve and seat should not be lapped out. 


Critical Valve Dimensions 


DO NOT REMOVE MORE 
THAN 0.254mm 

(0.010 INCH) FROM 

THE END 


FOR DIMENSIONS CHECK FOR 
REFER TO BENT STEM 
SPECIFICATIONS 


DIAMETER 


VALVE 
FACE ANGLE 


VALVE FACE MARGIN 
(EDGE OF VALVE HEAD) 
THIS LINE PARALLEL 
WITH VALVE HEAD 


A10090-1B 


Remove all grooves or score marks from end of valve 
stem, and chamfer it as necessary. Do not remove 
more than 0.254mm (0.010 inch) from end of 
valve stem. 


If valve and/or valve seat has been refaced, it will be 
necessary to check clearance between rocker arm 
pad and valve stem tip with valve train assembly 
installed in engine. 


Assembly 
1. Clean and inspect cylinder head and valves, as 
outlined. 


NOTE: To avoid erroneous readings, remove 
precombustion chamber inserts prior to 
inspection of cylinder head gasket surface. 


2. Clean and inspect cylinder head gasket surface 
for cracks and flatness, as outlined. 


3. Install valves, springs, retainers and stem seals, 
as outlined. 


4. Clean and inspect prechambers and ports for 
cracks. Install or replace prechambers as 
necessary. Refer to Overhaul, Cylinder Head 
Assembly in this section. 


03-01D-73 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Apply a light coating of Steering Linkage Lube 
D4AZ-19590-A (ESA-M1C92-A) or equivalent to 
mounting edge of prechamber and install 
prechamber into head. Lightly tap with 
plastic-tipped hammer, if necessary. 


Clean and inspect engine block head gasket 
surface for cracks and flatness. 


Cylinder Assembly 
Disassembly 


1. Mount the engine on a work stand using Rotunda 
Engine Stand Mounting Adapters 014-00306 or 
equivalent and remove all parts not furnished with 
new cylinder assembly. Follow applicable 
Removal and Installation procedures in this 
section. 


2. Remove four cylinder head locating dowels and 
block drain plugs. 


3. Remove old cylinder assembly from work stand. 
Assembly 


1. Clean gasket and seal surfaces of all serviceable 
parts and assemblies with a suitable solvent and 
dry thoroughly. 


Position new cylinder assembly on a work stand 
and install cylinder head locating dowels and 
block drain plugs. 


Transfer all serviceable parts removed from 
original cylinder assembly, following procedures 
described under Removal and Installation in this 
section. 


Check all assembly clearances. Make sure that 
clearances are in accordance with specifications 
listed at the end of this section. Service as 
necessary. 


Cylinder Block 


Before replacing a cylinder block, determine if it is 
repairable. lf so, make the necessary repairs, 
following procedures outlined. 


Disassembly 


1. Mount old engine in a work stand using Rotunda 
Engine Stand Mounting Adapters 0 14-00306 or 
equivalent. Completely disassemble engine 
following procedures described under Removal 
and Installation in this section. 


Ridge-ream cylinder bores before removing 
piston assemblies. 


Remove cylinder head locating dowels and block 
drain plugs. 


Refinishing Cylinder Walls 


1. Torefinish cylinder walls, obtain a ‘‘flexhone’’ for 
a 4-inch bore engine with a 120 gift rating (no 
color code). This type of hone looks like a wire 
brush with carbide balls on the ends of the 
bristles. Obtain a full 12-ounce container of Ford 
Rust Penetrant and Inhibitor D7 AZ-19A501-AA 
(ESR-M99C56-A) or equivalent. This spray 
contains colloidal graphite and has a black 
appearance. Obtain an electric or air-powered 
drill motor with adjustable speed. A speed of 
about 100 rpm is required. If this is not available, 
REPAIR WILL NOT BE SUCCESSFUL. 


NOTE: It is NOT necessary to remove 
crankshaft, however, it is good practice to oil the 
rod journals and wrap them in a shop towel with 
tape. 


2. Spray cylinder wall and hone cylinder wall for 
about three seconds while stroking up and down 
twice a second. Remove the hone (ALWAYS 
REMOVE WITH HONE ROTATING), and wipe a 
portion of cylinder wall. Inspect the crosshatch 
pattern comparing it to the neighboring 
(untouched) cylinder. The crosshatch angle 
should be 120 to 135 degrees. 


NOTE: Comparison with a ‘‘virgin’’ bore is the 
best check, provided the engine has not been 
repaired before. If the pattern is ‘‘flatter’’ than 
called for, increase stroke speed or slow down 
rotation speed. The hone will not damage the 
piston cooling jet and honing to the very bottom of 
the cylinder is not required as the piston ring 
travel stops well short of the bottom of the bore. 
The hone must be partly removed from the block 
at the top of each stroke. 


Continue honing the cylinder (after adjusting your 
technique to get required 120 to 135 degrees 
crosshatch) for 10 to 15 seconds, while an assistant 
continuously sprays the graphite spray at the cylinder 
well. Do not spend more than 15 seconds (25 strokes) 
per bore. Wipe cylinder bore clean and inspect. The 
bore should have a satin-like sheen with a clearly 
identified crosshatch pattern of 120 to 135 degrees. 
Compare with a virgin bore to confirm correct angle. 
Repeat for remaining cylinders. 


3. Wash all cylinders with mild soap and water (like 
dishwashing solution). Air dry with shop air and 
immediately oil cylinder walls to prevent 
corrosion. 


Repairing Engine Casting Holes and Porosities 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


Assembly 


1. Clean gasket and seal surfaces of all serviceable 
parts and assemblies with a suitable solvent and 
dry thoroughly. 


2. Position new cylinder block in a work stand and 
install cylinder head locating dowels and block 
drain plugs. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transfer all serviceable parts removed from 
original cylinder block following procedures 
described under Removal and Installation in this 
section. 


Check all assembly clearances. Make sure that 
clearances are in accordance with Specifications 
at the end of this section. Service as necessary. 


Piston and Connecting Rod Assembly 
Disassembly 


1. Remove bearing inserts from connecting rod and 
cap. 


2. Mark pistons to assure assembly with same rod 
and installation into cylinders from which they 
were removed. 


3. Todisassemble connecting rod from piston and 
piston pin assembly, remove piston pin retainers 
from each end of pin using snap ring pliers. 


4. _ After placing piston in vise, drive pin from 
assembly using drift and hammer or equivalent, or 
brass drift and plastic-tipped hammer. 


CONNECTING 
ROO 


PISTON 


NYLON ROD/ 
BRASS DRIFT 


A10676-1A 


5. After pin is removed, separate piston from 
connecting rod. Remove all old rings from piston. 
Clean and inspect components as described in 
this section. 


Fitting Pistons 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


NOTE: Piston cooling jets must be removed before 
glaze breaking cylinders. Cooling jets are reusable. 


CAUTION: Special ‘‘patch”’ bolts are used to 
install piston cooling jets. These bolts are 
included with new cooling jets. DO NOT use 
standard bolts. 


Diesel Engine, 7.3L V-8 
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Fitting Piston Pins 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


Fitting Rings 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


Assembly 


1; 


To assemble piston to connecting rod, position 
rod into piston so that connecting rod weight pad 
and large chamfered side is located against 
crankshaft face and top of piston’s arrow faces 
camside. 


NOTE: ASSEMBLE PISTON PIN 
WITH CONNECTING ROD 
POSITIONED AS SHOWN 


CAMSIDE 


WEIGHT 
PAD 


PISTON 
PIN A7387-1B 


Lubricate piston pin with specified engine oil. 
Align rod bore and piston bore and insert piston 
pin. Push piston pin with thumb and install retainer 
snap rings. Make sure that retainer rings seat 
fully in their grooves. 


After checking piston ring end gap, assemble 
rings onto pistons to which they were fitted by 
using a suitable ring expander tool. This type of 
tool is recommended to avoid over-expansion of 
rings, and also to expand rings to a true circle to 
avoid distortion. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Use new O-rings when assembling oil cooler. 
Lubricate all O-ring mating surfaces and O-rings 
prior to assembly with clean engine oil. 


Install the large O-rings on the oil cooler bundle 
first, then install the small O-rings on the cooler 
bundle. 


4. Check ring side clearance as outlined. 


PISTON RING 
EXPANDER 


HEADER : BUNDLE 


RING IDENTIFICATION 
MARKS UP 


WIPORTANT: INSTALL IN ORDER: 
OIL CONTROL RING, 
2ND COMPRESSION RING ANDO 
TOP COMPRESSION RING. 
SPACE RING GAPS 120° APART. 


SMALL 
O-RING 


NOTE: 

INSTALL THE LARGE O-RING ON THE OIL 

COOLER BUNDLE FIRST, THEN INSTALL THE SMALL 
O-RING ON THE COOLER BUNDLE. 


Oil Cooler 


If oil is found in the cooling system, or coolant found in 
the oil, the oil cooler should be checked for leakage as 
outlined. 


If oil cooler O-rings are leaking, remove oil cooler as 
outlined. Disassemble and repair as follows. 


Disassembly 


1. Gently rap front and oil filter headers to loosen 
O-rings. Twist oil cooler apart. 


2. Clean oil cooler, front header and filter header 
thoroughly in suitable solvent. The oil cooler 
should be thoroughly flushed and drained to 
remove all residue within it. 


A8704-C 


3. Press assembly together making sure locating 
clips align in slots and header is not cocked. 


4. Test oil cooler assembly, as outlined before 
installing on engine. 


ADJUSTMENTS 


Refer to Powertrain Control /Emissions Diagnosis 
Manual °for adjustment procedures. 


FILTER O-RING FILTER 


HEADER | HEADER 
GASKET | - ASSEMBLY 
OlL COOLER Co) 
FRONT Sainte. 
- f sees 


HEADER O-RING 


FRONT 
HEADER 
GASKET - 


i 
O Cl a). PLUG 


Lids LOCATING Cl IP 


— O RING OIL. FILTER 


A7422-1B 


§ Canbe purchased as a separate item. 
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CLEANING AND INSPECTION 


Crankcase Depression Regulator (CDR) 


Refer to Truck Pre-Delivery, Maintenance and 
Lubrication Manual for the correct mileage interval for THROAT 

maintenance. Service following procedures described OF INSERT 
in this section. 


FIRE RING FIRE RING 
MARK MARK 


Valve Rocker Arm Assembly 
Cleaning 

Clean all parts thoroughly. 
Inspection 


Inspect pad at valve end of rocker arms for indications 
of scuffing or abnormal wear. If pad is grooved, 
replace rocker arm. Do not attempt to true this 
surface by grinding. Check fulcrum and spherical 


pushrod seats for excessive wear, cracks, nicks or CYLINDER CHAMBER INSERT ar misert 
burrs. Inspect fulcrum seat of rocker arm post for aes 
excessive wear. UNACCEPTABLE 
ACCEPTABLE CRACKS EXTEND BEYOND 
FIRE RING MARK 
A8707-1B 
Push Rods 2. Using a straightedge and a 0. 15mm (0.006 inch) 


feeler gauge, check cylinder head gasket surface 
for warpage. 


Replace cylinder head if it is cracked or warped. 
NOTE: Cylinder heads cannot be resurfaced. 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


Cylinder Heads 
Cleaning 


With valves installed to protect the seats, remove 
deposits from the combustion chambers and valve 
heads with a scraper and a wire brush. Be careful not 
to damage cylinder head gasket surface. After 
valves are removed, clean valve guide bores with a ‘aml 
valve guide cleaning tool. Use cleaning solvent to = 
remove dirt, grease and other deposits; clean all bolt / 
holes; ensure valve seats, gasket surfaces and oil 

return passages are clean. Clean all valve assembly ® © CHECK DIAGONALLY 
components using a suitable solvent and dry @ CHECK ACROSS CENTER 
thoroughly. 


O083L-4201-A 
A2686-1C 


Inspection 


1. Examine cylinder head for cracks in combustion 
chambers, intake and exhaust valve ports, and 
around intake valve seats. Inspect exhaust valve 
seat inserts for looseness burned or cracked 
condition. Inspect gasket and sealing surfaces for 
scratches or mars which may cause leakage 
after assembly. 


NOTE: Precup insert cracking is acceptable from 
the throat of the precombustion chamber. The 
cracking becomes unacceptable if the cracks 
extend beyond the fire ring. Acceptable and 
unacceptable precup cracks are illustrated. 
Replace unacceptable precombustion chambers. 
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CLEANING AND INSPECTION (Continued) 


Check valve seat runout with suitable valve seat 
runout gauge. Follow instructions of gauge 


DO NOT REMOVE MORE 


manufacturer. If runout exceeds service limit, THAN 0.254mm 
reface valve and valve seat. itd wer) FROM 


VALVE SEAT 
RUNOUT GAUGE 


081P-6002-E CHECK FOR 
FOR DIMENSIONS 

. 8 REFER TO BENT STEM 
SPECIFICATIONS 


DIAMETER 


VALVE 
FACE ANGLE 


VALVE FACE MARGIN 
(EOGE OF VALVE HEAD) 
THIS LINE PARALLEL 
WITH VALVE HEAD 


A10090-1B 


Inspect valve face and edge of valve head for pits, 
grooves or scores. Inspect stem for a bent condition 
and end of stem for grooves or scores. Check valve 
head for signs of burning or erosion, warpage and 
cracking. Minor pits, grooves, etc., may be removed. 
Discard severely damaged valves. 


Visually inspect valve springs, valve spring retainers, 
locks and sleeves and discard any damaged parts. 


neon te Inspect valve keepers for excessive wear and replace 
4. Measure valve seat width. Reface valve seat(s) in pairs as required. When installing a new valve, 
as outlined in this section if width is not within always use new valve keepers. 
specifications. Valve Face Runout 
\ Jl \n_—, eed : Check valve face runout. It should not exceed 
SEAT WIDTH specifications listed at the end of this section. If runout 


exceeds service limit, valve should be replaced or 
refaced as described under Refacing Valves. 


Valve Stem Clearance 


Check valve stem to valve guide clearance of each 
valve in its respective valve guide with Valve Stem 
Clearance TOOL-6505-F (3/8 valves); Dial Indicator 
D78P-4201-G, and Dial Indicator Bracket 
D78P-4201-F or equivalents. Use a flat end indicator 
point. 


Install tool onto valve stem until fully seated, and 
tighten knurled set screw firmly. Permit valve to drop 
away from its seat until tool contacts upper surface of 
valve guide. 


Valves 
Visual Inspection 


Critical inspection points and tolerances of valve are 
illustrated. Refer to Specifications at the end of this 


section for service limits. Remove all carbon from 
valve stems and valve heads using a fine wire brush or 
buffing wheel. 
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CLEANING AND INSPECTION (Continued) 


Position dial indicator with its flat tip against center 
portion of tool’s spherical section at approximately 90 
degrees to valve stem axis. Move tool back and forth 
in line with indicator stem. Take a reading on dial 
indicator without removing tool from valve guide upper 
surface. Divide reading by two, the division factor for 
tool. If valve stem to valve guide clearance exceeds 
specifications listed at the end of this section, install 
new valve guide as outlined in this section. 


DIAL INDICATOR 
D78P-4201-G 


DIAL 
VALVE STEM ey 


CLEARANCE TOOL : 
peige D78P-4201-F 


Valve Spring Pressure 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


Valve Spring Squareness 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


Intake Manifold 


Cleaning 


Remove all gasket material from machined surfaces of 
manifold. Clean manifold in a suitable solvent and dry 
with compressed air. 


Inspection 


Inspect manifold for cracks, nicked gasket surfaces, 
or other damage that would make it unfit for further 
service. Place cylinder head mounting faces of 
manifold on a smooth, clean surface and check for 
warpage. Replace manifold if warped or cracked. 


Diesel Engine, 7.3L V-8 


Exhaust Manifolds 

Cleaning 

Remove all gasket material from manifold(s). 
Inspection 


Inspect manifold(s) for cracks, damaged gasket 
surfaces, or other wear or damage that would make 
them unfit for further service. Inspect cylinder head 
joining flanges of exhaust manifold(s) for evidence or 
warpage by placing on a flat surface. Minor warpage 
can be corrected by surface grinding. If warpage is 
extreme, replace manifold. 


Hydraulic Valve Tappets 


Valve tappet assemblies should be kept in proper 
sequence to permit installation into original position. 
Inspect and test each tappet separately to prevent 
intermixture of internal parts. If any part of tappet 
assembly needs replacing, replace the entire 
assembly. 


PLUNGER 
PLUNGER = BODY PUSH 
ROD SEAT 


TAPPET 
PLUNGER 
BODY SPRING | METERING Lp 


RETAINER 


VALVE 


Disassembly 

1. Remove plunger retainer with small screwdriver. 
2. Remove push rod seat and metering valve. 

3. Remove plunger and plunger spring. 

Cleaning 


Thoroughly clean all parts in clean solvent and wipe 
with a clean, lint-free cloth. 


Inspection 


Inspect parts and discard the entire tappet assembly if 
any part shows pitting, scoring, galling or evidence of 
non-rotation. Replace entire assembly if the plunger is 
not free in body. Plunger should drop to bottom of body 
by its own weight when assembled dry. 


Roller should rotate freely, without excessive play. 
Check for missing or broken needle bearings. Roller 
should be free of pits or roughness. If present, inspect 
camshaft lobes for similar condition. If pits or 
roughness are evident, replace cam follower and 
camshaft. 


Assembly 
1. Coat all parts with specified engine oil. 


2. Install plunger spring and plunger into tappet 
body. 


03-01D-79 
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CLEANING AND INSPECTION (Continued) 


Install metering valve and push rod seat into 
tappet body and install retaining ring. 


Check for free operation by pressing down on the 


push rod cup. Tappets can also be checked with 
a hydraulic tester to test leak-down rate. Follow 
instructions provided with test unit. 


Camshaft 


Clean camshaft in solvent and wipe dry. Inspect 
camshaft lobes for scoring and signs of abnormal 
wear. Lobe wear characteristics may result in pitting in 
general area of lobe toe. This pitting is not harmful to 
the operation of camshaft; therefore, camshaft should 
not be replaced unless camshaft lobe lift loss has 
exceeded specifications. 


Check camshaft lobe lift with camshaft installed in 
engine or on centers. Refer to Static (Engine Off) Valve 
Train Analysis under Diagnosis and Testing. 


Check fuel pump eccentric for excessive wear. 


Drive Gears 

Cleaning 

Clean gears in solvent and dry with compressed air. 
Inspection 


Inspect gear teeth for scores, nicks, etc. Note 
condition of tooth contact pattern. If teeth are scored, 
replace gears. 


It is not necessary to replace gears in sets. Replace 
damaged gears and check backlash, runout, etc., as 
described in this section, to determine if any other 
gear should be replaced. 


Crankshaft Vibration Damper 
Cleaning 


Clean oil seal contact surface on crankshaft damper 
sleeve with solvent to remove any corrosion, sludge or 
varnish deposits. Excess deposits not readily 
removable with solvent may be removed with crocus 
cloth. Use crocus cloth to remove any sharp edges, 
burrs or other imperfections which might damage oil 
seal during installation or cause premature seal wear. 
Do not use crocus cloth to the extent that seal 
surface becomes polished. A finely polished 
surface may produce poor sealing or cause 
premature seal wear. 


Inspection 


Inspect crankshaft vibration damper sleeve oil seal 
surface for nicks, sharp edges or burrs that might 
damage oil seal during installation. 


Diesel Engine, 7.3L V-8 


03-01D-80 


Crankshaft 
Cleaning 


Handle crankshaft with care to avoid possible 
fractures or damage to finish surfaces. Clean 
crankshaft with solvent, and blow out all oil passages 
with compressed air. 


Clean oil seal contact surface at rear of crankshaft 
with solvent to remove any corrosion, sludge or 
varnish deposits. Excess deposits not readily 
removable with solvent may be removed with crocus 
cloth. Use crocus cloth to remove any sharp edges, 
burrs or other imperfections which might damage oil 
seal during installation or cause premature seal wear. 
Do not use crocus cloth to the extent that seal 
surfaces become polished. A finely polished 
surface may produce poor sealing or cause 
premature seal wear. 


Inspection 


Inspect main and connecting rod journals for cracks, 
scratches, grooves or scores. 


Measure diameter of each journal in at least four 
places to determine out-of-round, taper or undersize 
condition. 


CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL 


AVS B = VERTICAL TAPER 
C VS D = HORIZONTAL TAPER 
AVS C AND B VS D = OUT OF ROUND 
A10094-1A 


Bearing failures can cause overheating of crankshaft 
journals and a reduction of hardness. When this 
occurs, the crankshaft strength may be unacceptably 
reduced. Whenever bluing is found on the journal or 
fillet area, the crankshaft must be replaced. 


Crankshafts must not be straightened. Even slight 
straightening with complete absence of cracks will 
endanger the high strength built into the shaft. 
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CLEANING AND INSPECTION (Continued) 


Flywheel 
Automatic Transmission 
Inspection 


Inspect flywheel for cracks or other damage that 
would make it unfit for further service. Inspect starter 
ring gear for worn, chipped or cracked teeth. If teeth 
are damaged, replace ring gear. 


With flywheel installed on crankshaft, check gear face 
runout of flywheel (refer to Diagnosis and Testing in 
this section). 


Manual Transmission 
Inspection 


Inspect flywheel for cracks, heat checks, or other 
damage that would make it unfit for further service. 
Machine friction surface of flywheel if it is scored or 
worn. If it is necessary to remove more than 1.016mm 
(0.040 inch) of stock from original thickness, or if 
flywheel thickness is less than 14mm (0.55 inch) after 
refacing, replace secondary flywheel. If necessary, 
refer to Secondary Flywheel Removal and Installation. 


CAUTION: Installation of a flywheel less than 
14mm (0.55 inch) thick can cause primary 
flywheel damage. 


Inspect ring gear for worn, chipped, or cracked teeth. 
If teeth are damaged, replace ring gear. 


With flywheel installed on crankshaft, check flywheel 
face runout, following procedure described under 
Diagnosis and Testing. 


Main and Connecting Rod Bearings 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


CAUTION: In the event of bearing failure, the oil 
cooler must be disassembled and the tube bundle 
must be replaced. 


Connecting Rods 


Refer to Section 03-00. These procedures are the 
same for diesel and gasoline engines. 


Pistons, Pins and Rings 


Cleaning 


Refer to Section 03-00. This procedure is the same for 
diesel and gasoline engines. 


CAUTION: Extreme care must be used when 
cleaning grooves on aluminum pistons. 


Diesel Engine, 7.3L V-8 


Cylinder Block 
Cleaning and Inspection 


These procedures are the same for diesel and 
gasoline engines except for the additional following 
steps for diesel engines. 


Remove main oil gallery plug and use a 9.5mm 
(3/8-inch) diameter brush to clean main oil gallery. 
Replace oil plug after coating with Perfect Seal Sealing 
Compound B5A- 19554-A (ESR-M18P2-A) or 
equivalent non-hardening sealing compound. 


TAPPET OIL 
GALLERIES 


MAIN OIL 
GALLERY 


Remove tappet oil gallery plugs by drilling small hole in 
plug and prying with a screwdriver or suitable tool. 
Clean tappet oil galleries with a 8mm (5/ 16-inch) 
brush. Replace tappet gallery plugs flush to 1.52mm 
(.060-inch) below crankcase.surface as outlined. 


Make sure threads in cylinder head bolt holes are 
clean. Dirt in threads may cause binding and result in 
false torque readings. Use tap to true-up threads and 
to remove any deposits. "8 


Oil Pan 
Cleaning 


Scrape any dirt or metal particles from inside of pan. 
Scrape or wire brush all old gasket material from 
gasket surface. Wash pan in a degreasing solvent and 
dry it thoroughly. Make sure all foreign particles are 
removed from below baffle plate. 


Inspection 


Check pan for cracks, holes and damaged drain plug 
threads. Check gasket surface for damage caused by 
over-tightened bolts. Straighten surface as required to 
restore original flatness. 


Replace pan if repairs cannot be made. 
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CLEANING AND INSPECTION (Continued) 


Oil Pump 


Check oil pump drive gear backlash as outlined in this 
section. If backlash is out of specification, replace 
pump. Oil pump is serviced as a complete assembly 
only. 


Fuel Supply Pump 


Inspect fuel supply pump for cracks or damage. 
Inspect mounting flange for distortion. Inspect rocker 
arm spring, pin and rocker arm for wear, cracks or 
damage. If any fuel supply pump components are 
damaged, replace fuel supply pump. 


Thermostat 


To check operation, place thermostat in a pan of 
water, heat water, and, using an accurate 
thermometer, observe water temperature when 
thermostat starts to open. Thermostat should start to 
open at approximately 100-107°C (180-192°F) and 
be fully open at approximately 111-118°C 

(200-2 12°F). The thermostat is not adjustable. If it 
does not operate within above limits, replace it. 


If problem being investigated is insufficient heat, 
thermostat should be checked for leakage. This may 
be done by holding thermostat up to a lighted 
background. Light leakage around thermostat valve 
(thermostat at room temperature) is unacceptable, 
and thermostat should be replaced. 


Engine Oil Level 


Check crankcase oil level each time you stop for fuel. 
Keep the oil level between the FULL and ADD marks 
on the dipstick. The distance between the ADD and 
FULL marks on the diesel engine represents two 
quarts. DO NOT OVERFILL. 
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03-01D-82 


ADD| SAFE | FULL 
E-SERIES 


ADD | FULL DO NOT OVERFILL 


F-SERIES 


Engine Fuel Filter 
Refer to Owner Guide or Section 00-03. 


Accelerator Linkage 


Check accelerator linkage for sticking or binding. 
Make sure that throttle lever returns to the idle stop on 
the injection pump. Service as necessary. Lubricate 
friction points as specified in Section 00-03. 


SPECIFICATIONS 


Refer to the following charts for specifications. 


03-01D-83 Diesel Engine, 7.3L V-8 03-01D-83 
a a a a I I I EI 


SPECIFICATIONS (Continued) 


7.3L Diesel (444 CID) 1-2-7-3-4-5-6-8 


@)Tension measured immediately after belt is installed and before it is stretched or seats in pulley grooves (all belts). 
@)If less than 34 Kg (75 Ibs), readjust to 41-54 Kg (90-120 Ibs). 


CYLINDER HEAD 


lesan for in 
0.3746 in. }0.3746 in. 


@Valve seat angle — intake 30° and Exhaust 37.5°. 
@)Gasket surface finish — RMS 60-150. 


0.003" (0.0762mm) in any 6 


LT -E-FE-I-E-I-E 


7.3L Diesel V-8 RT E-l-E-1-E-1-E-1 


in. 
0.006” (0.1524mm) overall 


2.413mm) | 2.413mm) 


VALVE ROCKER ARM SHAFT, PUSH RODS AND TAPPETS 


Vatve Tappet or Lifter 
Push Rod Runout | Standard | Clearance | Hydraulic Litter 
TIR Maximum Diameter | to Bore) | Leakdown Rate@) 
0.9209 in.- 
0.9217 in. 
Hydraulic Roller (23.391- 027- 20-110 Sec. 
7.3L Diese! V-8 Follower 23.411mm) For 0.125” Travel 


@Service Limit — .005. 
@)Time required for plunger to leakdown .125 in. under load of 50 Ibs. using leakdown fluid in tappet. 
@Measured at valve tip to rocker arm. 


VALVE SPRINGS 


@Service Limit — 10% loss of pressure. 
VALVES 


Valve Face Angle Valve Face Runout 
es 
0.0055 in. (0.140mm) 0.0015 in, (0.0881mm) 


CA7429-2E 
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SPECIFICATIONS (Continued) 


VALVES (Continued) 


le Valve Stem Diameter Vaive Head Recession Relative To Deck Surface 
7.3L Diesel 37165-.37235 37165-.37235 051-.063 in. (1.29-1.60mm) 


Camshaft Journal to Bearing Clearance 
7.3L Diesel .002-.009 inch 
(.025-.228mm) 0.0381-0.0889mm (0.0015-0.0035 in.) 


CAMSHAFT DRIVE 
Camshaft Bearing Inside Diameter@ Camshaft Front Bearing 
| Not | No.2 | Nod | No.4 | No.5 |  Location® Gear Backlash 


2.1015- 2.1015- 2.1015- 2.1015- 2.1015- 
7.3L Diesel V-8 


@Distance in inches that front edge of the bearing is installed below the front face of the cylinder block. 
@All camshaft journals are 2.0890-2.1000. 


.042-.054 in.(1.06-1.37mm) 


2.1025 inch { 2.1025 inch | 2.1025 inch {| 2.1025 inch | 2.1025 inch 
(53.37- (53.37- (53.37- (53.37- (53.37- 0.020-0.050 inch) 0.0015-0.013 inch) 
53.40mm) 53.40mm) 53.40mm) 53.40mm) 53.40mm) 


INJECTION PUMP DRIVE GEAR BACKLASH — 0.0055-0.0010 


Main Bearing inside Head Gasket Surface Head Gasket Surface Oversize 
@ Flatness Finish 


CYLINDER BLOCK 


4.11425 inch 
(104.502mm) 
4.1095-4.1115 inch 3.3152-3.3162 in. 0.003 inch in any 6 in. 4.12425 inch 
(104.38-104.43mm) (84.21-84.23mm) 0.006 inch overall (104.756mm) 
4.13425 inch 
(105.010mm) 


@Maximum out-of-round — .002; Maximum taper — 0.002 inch; Cylinder bore surface finish RMS 15-30. 
@With bearing caps tightened in place. 
@Note: Bore diameter of cylinders 1-6 — 4.1095 in. to 4.1115 in. Bore diameter of cylinders 7 and 8 only — 4.1100-4.1120 in. 


CRANKSHAFT ANDO FLYWHEEL 


Main Bearing | Main Bearing 
Main Bearing Main Bearing Thrust Face | Journal Taper 


0.010 |3.1128-3.1136 in a 
1 


underize — [0020 f.1028-0.1006 in 
[0.080 f.0808- 


Main and Rod | Main Bearing 

Thrust Face 
Finish RMS 
Maximum 


1.1325-1.1355 
0.001 inch 0.0005 inch inch 5-20 5-20 


Connecting Rod Journal Taper 
Per Inch Maximum Crankshaft End Play @) Gear Runout 


3.0928-3.0936 in. 


@Maximum out-of-round — 0.0002. 
@)Service limit — 0.005. 


CRANKSHAFT FLYWHEEL (Continued) 


ee | 


Diameter® 
7.3L Diesel 2.4980-2.4990 in. 0.0025-0.0085 in. | 0.030 in. | 
ee tt 


@Maximum out-of-round — .0003. CA7430-2G 
@Service limit — .012. 
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SPECIFICATIONS (Continued) 


CRANKSHAFT BEARINGS 


Connecting Rod Bearing to Crankshaft Clearance Main Bearing to Crankshaft Clearance 
Selective Fit Selective Fit 
Bearing Wall Bearing Wall 
Desired Allowable Thickness Std. Allowable Thickness Std. 


7.3L Diesel 0.0011-0.0036 in. | 0.0011-0.0036 in. | |= — | 0,0018-0.0036 in. | 0.0018-0.0046 in. 


CONNECTING ROD 


Connecting Rod Alignment 
Piston Pin Rod Bearing Maximum Total Difference Assembled 


Bushing LD. LD. @ Side Clearance 
7.3L Diesel 1.1105-1.1108 in. | 2.5001-2.5016 in. | 7.128-7.132 in. |  0.002in. =| —0.002in. —|-—(0.012-0.024 in. 
@®Connecting rod bearing bore maximum out-of-round — .0005 and maximum bore taper — .0005. 


@Pin bushing and crankshaft bore must be paraliel and in same vertical plane within specified total difference when measured at the ends of an 8-inch long 
bar, 4 inches on each side of rod centerline. 


@With bearing caps tightened in place. 


PISTON 
Piston to Piston 
Skirt Diameter) @ Bore Clearance Pin Bore Piston Height Oversize 
| ss Standard =| Selective Fit@ Diameter Above Crankcase 
0.010 in. 4.11425 in 
. @ 
7.3L Diesel 0.020 | 


See Note Below 1.1104-1.1106 0.010-0.031 4.12425 in 
in 


1 
0.003 
@Measured at 90 degrees to the pin, at 1.25 inch below oil ring groove. 
@Service piston is 4.10375 in. + 0.00025 in. 
(@)Clearance in cylinder bores 1-6 only: 0.0055-0.0085 inch. 
Clearance in cylinder bores 7 and 8 only: 0.0060-0.0085 inch. 
@Oversize service piston specifications are all + 0.0005 inch. 


PISTON PIN 
To Piston Pin To Connecting Rod 
Ring End Clearance Bore Clearance @ Bushing Clearance 


7.3L Diesel 2,692-2.702 in. 0.001-0.029 in. 0.0003-0.0007 in. 


@Selective fit. 


4.10375 in. + 0.00025 in. 


PISTON RINGS 


Side Clearance® 
Standard 
Ring Diameters | Top | Bottom 


7.3L Diesel 4.11 in. (104.39mm) [0.002-0.004 in.10.002-0.004 in. 


@Service limit — .002 maximum increase in clearance. 


OIL PUMP, OIL COOLER AND OIL CAPACITY 


Oll Pump Pressures Engine Oll Capacity® 
7OORPM =| ~—-3300RPM_—|_—U.S. Cts, [imperial Qts.| Liters | Oil Pump Drive Gear Backiash 
oie |e Lo [os | comaton 
7.3L Diesel 69 kPa (10 psi) (40-70 psi) 9.7 0.0056-0.010 in. 


@Add 1 U.S. quart (or equivalent in Imperial quarts or liters) when replacing filter. 
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SPECIFICATIONS (Continued) 


Torque Limits — 7.3L V-8 Diesel Engine 


NOTE: Unless otherwise specified, use standard 
torque chart. Torque values are with threads and 
washer faces coated with engine oil. Torque values 
are listed without tolerance. Variations to torque will 
occur due to torque wrench calibration. Variation 
should be within 10% of nominal values. 


STANDARD TORQUE 
1/4x20 5/ 16-18 3/8-16 7/16-14 1/2x13 
UNC UNC UNC UNC UNC 
9.5N-m 19N-m 51N-m 81N-m 
(7 ft-lb) (14 ft-lb) (38 ft-lb) (60 ft-lb) 


PIPE THREADS 


1/8x27 1/4x18 3/8x18 1/2x14 
7-11N-em 17-24Nm 30-44 Nem 34-47 Nem 
(5-8 ft-Ib) (12-18 ft-lb) (22-33 ft-lb) (25-35 ft-ib) 


TORQUE SPECIFICATIONS 


Description | oNem =| Lb-Ft 
A/C Compressor Mounting 
Bracket to Engine 
Accelerator Cable Bracket to 11-17 
Intake Manifold 
Air Cleaner Stud Adapter Teor | 4 


Alternator Bracket to Cylinder 54-75 
Block 


Alternator Pivot Bolt 72-98 §3-72 


Alternator Support Bracket to 54-75 
Water Pump 

Alternator Adjusting Arm to 54-75 
Support 


TaiteratorAdustingbot + 676 | 065 
foonvaweSC~isSS 
[Camshaft GearSorew «Yad Se 
Ca 
[Connecting RodNute—Step2 | ea | 61 
TorankcaseFrontcover «| id 
[orenkshatPuley sd id 
[GvinderHeadBotswew | ee | es 
[GyinderHeadBots—step2 | 122 | 00 
[ovinderHeadBots— steps [138 | 110 
[DampertoGrenkehatpot | 122 | 20 
[engine Frontcoversote | | 
[Exhaust Manifoia F-series) [27 | 20 


Fan Clutch to Water Pump (LH 61-163 
Thread) 


Fan Shroud Bolts | 4 35-71 in-ib 
Flywheel to Crankshaft Flange | 64 La 


Front A/C Compressor Brace and 
A/C Mounting Bracket to Rear A/C 
Front A/C Compressor Brace to 
A/C Compressor 


Compressor Brace 
(Continued) 
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TORQUE SPECIFICATIONS (Cont'd) 


Description | Nm | Lb-Ft 
Fuel Filter Adapter to Bracket 


Fuel Filter Bracket to Cylinder 
Block 


| 24-38 
[FuelFiltertoAdapter | ST 
Fei Min Mal 
Separator Assembly 
[FuelLineNutsontoNozzie | 30] 22 
[FuelNozzleLinetolnjectionPump | 30 | 22 
[FuelOutletLine | 20-24 |] 18-18 
[FuelSupplyPump | 
[GlowPiug Tt 
|HeaterHoseFittingtoWaterPump | 17-24 | 13-18 
[Injection Pump Outlet FittingNut_ | 30 | 22 
[InjectionPumpGearCover | _19%_ | 14 


ea, 
Bolts 
[InjectionPumptoAdapter | 35 | 28 
Inlet Line/ReturnLineNute | 20-24 | 15-18 
fIntakeManifold | 88 | 
|MainBearingCapBolts =| —t01_ | 75 
[MainBearingCapBolts—Step2 | 120 
Prevailing Torque Bolt) 


Manifold — Intake — Step 2 
Nozzle Assembly 


Nozzle Connector Nut (Injection 
Pipe) 


Oil Filter to Header Adapter 


Power Steering Pump Rear 

Support Cylinder Head 

Power Steering Pump Mounting 53-72 
Bracket to Rear Support 

Power Steering Pump Support to 

Water Pump 

Power Steering Pump to Mounting 

Bracket 


Pulley to Vibration Damper 


Radiator Hose Clamps (screw 27-385 in-lb 
type) 


> 
~“J 


N 


® 
N 


Radiator Hose Clamps (double 18-27 in-Ib 
wire) 


Rear A/C Compressor Brace to 
A/C Compressor 


Rocker Arm Post Attaching Bolts 


(Continued) 
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TORQUE SPECIFICATIONS (Cont'd) 


Tool Number/ 
Description ; Nem | Lb-Ft Description lilustration 
Secondary Flywheel to Primary 47 T83T-6000-D6.9 
Flywheel 6.9L/7.3L Essential Service 


Vacuum Pump Mounting Plate to Tool Kit 
Cylinder Head 


Vacuum Pump to Mounting Plate 
Valve Cover Bolt 


T70P-6000 
Engine Lifting Brackets 


Apply Threadlock and Sealer EOAZ- 19554-AA or equivalent 
to all threads prior to assembly. 

See Standard Torque Chart. 

1/2 turn after gasket contacts sealing surface. 

Tighten to 47 N-m (35 ft-lb), then tighten again to 47 N-m (35 T65L-6250-A 
ft-lb) in sequence. Apply anti-seize compound prior to 

installation. Camshaft Bearing Set 

1-1/4 to 2 turns after gasket contacts sealing surface — 

oiled gasket. <————1 ®@ 
RTV Sealer required. —= @ 
@68 COO 


T6SL-6250-A 


T68P-6135-A 


Piston Pin Remover /Replacer 
feetete 


T50T-100-A -Al_ -A7 -A2 -A3 -A6 -AS -A4 


Impact Slide Hammer ot T6SP-6135-A 


ee T83T-6312-A 
T59L-100-B Fan Clutch Pulley Holder 


Impact Slide Hammer ps ae T83T-6312-A 


isouenas T83T-6312-B 
T80T-4000-W | Fan Clutch Nut Wrench 


Driver Handle 


TOOL-4201-C 


Dial Indicator w/Bracketry T83T-6316-A 


Crank/Cam Gear and Damper 
Remover 


iy 
eee 
T83T-6316-A 
T77F-4220-B1 


Gear Puller — T83T-6316-B 
: <= Crank/Cam Gear and Damper 
INF: Replacer 
T77F-4220-B1 
T8ST-6316-8 
Continued 
( nued? T74P-6375-A 
Flywheel Holding Tool 
T74P-6375-A 


(Continued) 
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03-01D-88 Diesel Engine, 7.3L V-8 03-01D-88 
SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 
a 
Description lustration Description 


T83T-6500-A 
Tappet Bleed-Down Wrench 


TOOL-6500-E 
Hydraulic Tappet Leakdown 
Tester 


TOOL-6505-F 
Valve Stem Clearance Tool 


T83T-6513-A 
Valve Spring Compressor 


T83T-6613-A 


TOOL-6513-DD 
Valve/Clutch Spring Tester 


T83T-657 1-A 
Valve Stem Seal Replacer 


T8ST-6571-A 


T83T-6700-A 
Front Crank Seal Replacer 


T83T-6700-A 


T83T-6701-A 
Rear Crankshaft Seal Replacer 


T83T-6701-B 
Rear Crankshaft Seal Pilot 


T86T-9000-B 
Injection Pump Mounting 
Wrench 


T83T-9000-C 
Injection Pump Rotating Tool 


(Continued) 


T83T-9395-A 
Fuel System Protection Cap 
Set 


INlustration 


T8ST-SS95-A 


T83T-9396-A 
Fuel Line Nut Wrench 


T83T-9396-A 


C 


T83T-9424-A 


T83T-9527-A 
T71P-19703-C 


T83T-9424-A 
Intake Manifold Cover 


T83T-9527-A 
Nozzle Seat Cleaner 


T71P-19703-C 
O-Ring Tool 


D83T-6002-A Glow Plug Socket 
D83L-4201-A Straight Edge 


014-00306 Engine Stand Mounting Adapter 
014-00312 Engine Lifting Bracket 


(Continued) 
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03-01D-89 Diesel Engine, 7.3L V-8 03-01D-89 


SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


ROTUNDA EQUIPMENT (Cont'd) 


Tool Number Description 


ROTUNDA EQUIPMENT (Cont'd) 


Tool Number Description 


014-00702 Pressure Test Kit 
014-00726 Oil Cooler internal Leakage Tester 
112-0000 1 Oil Leak Detector 


014-00701 Compression Tester 


(Continued) 
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Engine Cooling 
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SECTION 03-03 Engine Cooling 


SUBJECT PAGE 
CLEANING AND INSPECTION 
Cleaning Cooling System. ...........cccscscssscececnsssceeecs 03-03-24 
Heater Core Back-Flushing .............cssscsscesssscenscnes 03-03-24 
Radiator Coolant Level Check...............csscececcensces 03-03-24 
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DESCRIPTION AND OPERATION 
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Draining, Filling and Bleeding the Cooling 
NC) ae eR CO Be era ne OR Oe RSE 03-03-4 
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VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350, F-Super Duty and 
Bronco Vehicles 


SUBJECT PAGE 
DIAGNOSIS AND TESTING (Cont’d.) 

Thermostat TeSt ............cccceccccccesccccccecceccccccennacsccscs 03-03-6 

Visual INSPOCUUON ocicscvsinccccsscaccsncscnorcessvevscecctscasesseres 03-03-4 
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Coolant Recovery Bottle ...............sscssssccccescescscencs 03-03-10 

Radiator and Fan Shroud. ..........cceccecceccesccccncccccess 03-03-11 

THOT OS Cessna sis cccecectencecenvs Cossaudicencerccicecvaseancdessss 03-03-9 
SERVICE PROCEDURES 

Aluminum Crossflow Radiators. ..........sssssccsssssseces 03-03-29 

Copper/Brass Radiators. .........cccccssscescccsccscccececces 03-03-27 

Radiator Core Se@rviCe.........ccccccssceccccccccccncccccneccece 03-03-34 

Threaded Radiator Draincock ............csscescccsscnncees 03-03-29 
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SPECIFICATIONS ..........ccccccccccccccceccaccccccscccscccececcecce 03-03-39 
VEHICLE APPLICATION ..........ccccccecscnencccecccccccccescencecs 03-03-1 


DESCRIPTION AND OPERATION 


Coolant Recovery System 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR RADIATOR FAN WHEN ENGINE IS RUNNING. 


NOTE: Walter C. Avrea, the owner of patents 
3,601,181 and RE27, 965, has granted Ford Motor 
Company rights with respect to cooling systems 
covered by these patents. 


The correct coolant level is essential for maximum 
circulation and adequate cooling. In addition, for the 
cooling system to perform its function, it must receive 
proper care. This includes keeping the radiator fins 
clean and periodically inspecting the cooling system 
for leakage. 


WARNING: NEVER REMOVE THE RADIATOR CAP 
UNDER ANY CONDITIONS WHILE THE ENGINE IS 
OPERATING. FAILURE TO FOLLOW THESE 
INSTRUCTIONS COULD RESULT IN DAMAGE TO 
THE COOLING SYSTEM OR ENGINE AND/OR 
PERSONAL INJURY. TO AVOID HAVING SCALDING 
HOT COOLANT OR STEAM BLOW OUT OF THE 
RADIATOR, USE EXTREME CARE WHEN 
REMOVING THE CAP FROM A HOT RADIATOR. 
WAIT UNTIL THE ENGINE HAS COOLED, THEN 
WRAP A THICK CLOTH AROUND THE RADIATOR 
CAP AND TURN IT SLOWLY TO THE FIRST STOP. 
STEP BACK WHILE THE PRESSURE IS RELEASED 
FROM THE COOLING SYSTEM. WHEN YOU ARE 
SURE ALL THE PRESSURE HAS BEEN RELEASED, 
PRESS DOWN ON THE CAP (STILL WITHA 
CLOTH), TURN AND REMOVE IT. 
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In production, E- 150-250-350, Bronco, 
F-150-250-350 and F-Super Duty series vehicle 
cooling systems are filled with a 50/50 solution of 
Ford Cooling System Fluid and water which prevents 
corrosion, keeps the cooling system clean, provides 
antifreeze protection to -28.8 to -37.2°C (-20 to 
-35 °F) in winter and provides for higher summer 
operation temperatures. 


NOTE: A coolant mixture of 50 percent coolant 
concentrate and 50 percent water is recommended to 
maintain best overall performance. To avoid damaging 
the radiator, the coolant concentrate should not 
exceed 60 percent. 


For the most effective cooling system operation, a 
50/50 mixture strength should be maintained all year 
round and in all climates. Refer to Draining, Filling and 
Bleeding the Cooling System in this section. 


Coolant should be the specified mixture of Ford 
Premium Cooling System Fluid E2FZ-19549-AA 
(ESE-M97B44-A or ESE-M97B43-A) or equivalent and 
water. If Ford Cooling System Fluid is not available, 
another reputable permanent antifreeze meeting Ford 
specification ESE-M97B44-A must be used and diluted 
with an equal quantity of tap water. 


Ordinary tap water may be used in an emergency 
except in areas where the water is known to be 
exceptionally hard or to have a high alkali content. The 
cooling system should be drained and flushed and the 
proper mixture of antifreeze added as soon as 
possible. 
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DESCRIPTION AND OPERATION (Continued) 


To avoid possible overheating in very hot weather, do 
not use mixtures with more than 50 percent antifreeze 
except in areas where antifreeze protection below 
-37 °C (-35°F) is required. In this case, refer to the 
coolant mixture chart on the Ford Premium Cooling 
System Fluid container. 


A standard ethylene glycol hydrometer or Rotunda 
Anti-Freeze Tester 02 1-00046 or equivalent can be 
used to check the protection level of the long-life 
coolant. 


When water or antifreeze must be added to the cooling 
system during periods of below-freezing ambient 
temperature, always either drive or operate the engine 
at fast idle for 30 minutes before letting the vehicle 
stand with the engine off for prolonged periods. This 
will create a uniform mixture throughout the cooling 
system and prevent damage by freezing, when 
sufficient antifreeze is used. 


If the fan drive belt(s) is noisy, check the tension of the 
belt(s) to make certain it is within specifications. Also, 
check for misaligned pulleys. If the drive belt(s) is worn 
or frayed, replace it. Refer to Section 03-05. 


Coolant recovery systems are standard on all 
vehicles. Maintain the coolant level in the radiator flush 
with the cap seal in the filler neck to 38mm (1.5 
inches) below the cap seal. 


WARNING: DO NOT REMOVE THE RADIATOR CAP 
WHEN THE COOLING SYSTEM IS HOT. 


Coolant Recycling 


Ford Motor Company does not authorize the use of 
recycled coolant for use in vehicles. Equipment that 
recycles engine coolant does not return coolant with 
the same cooling and corrosion protection properties. 


Recycled coolant is not equivalent to Ford 
specifications for Ford Premium Cooling System Fluid 
(E2FZ-19549-AA) or Ford Heavy Duty Low Silicate 
Cooling Fluid (E6HZ-19549-A). 
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Coolant Disposal 


When disposing of used coolant, always do so in 
accordance with all applicable federal, state and local 
laws and regulations. 


Thermostat 
A poppet-type thermostat is used with all engines. 


When the thermostat is closed, coolant flows to the 
water pump through a bypass passage at the front of 


the engine. When the thermostat is open, coolant 
flows through the coolant outlet elbow (thermostat 
housing) to the radiator. 


The thermostat used in production is a high 
temperature thermostat for use with a mixture of 
water and permanent-type antifreeze. A low 
temperature thermostat should be installed if a 
non-permanent type antifreeze and water coolant 
solution is used. 


Radiator 
E- 150-250-350 Gasoline Engines 


Ail radiators are of the tube and fin type with the tubes 
arranged for vertical flow of the coolant. Two header 
tanks, one on the top and one on the bottom of the 
radiator provide uniform distribution of the coolant to 
the tubes. The radiator outlet port (lower tank) is 
connected to the water pump inlet port. The radiator 
inlet port (upper tank) is connected to the coolant 
outlet elbow of the engine, thereby permitting coolant 
circulation through the radiator when the thermostat is 
open. The 7.5L radiator uses turbulator type tubes 
and cannot be rodded out. 
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DESCRIPTION AND OPERATION (Continued) 


Typical Down Flow Radiator 


LIFTING 
EYES 


NIL of fos 


ee 6 ES 8 a, 


FRONT 


F-150-250-350, F-Super Duty Chassis Cab, 
Motorhome Chassis and Bronco Gasoline 
Engines 


All radiators are the tube and fin type with the tubes 
arranged for horizontal flow of the coolant. Two 
header tanks, one on each end of the radiator, allow 
uniform distribution of engine coolant to the radiator 
tubes. The radiator outlet port (lower hose connection) 
is connected by a hose to the water pump inlet port. 
The radiator inlet port (upper hose connection) is 
connected by the hose to the coolant outlet elbow of 
the engine, allowing coolant circulation through the 
radiator when the engine thermostat is open. 


The crossflow radiator used with gasoline engines is 
constructed with a vacuum brazed aluminum core and 
nylon end tanks. The nylon end tanks are attached to 
the aluminum core by bending tabs on the core header 
over the edge of the nylon tank. An O-ring gasket is 
placed between the nylon tank and the radiator core 
header to achieve a seal between the tank and the 
radiator core header. The nylon tanks are a molded 
one-piece design with the mounting brackets part of 
each tank. 


Engine Cooling 


FILLER NECK 
OPENING 
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J 


inc 


\ 619 — ae 


REAR DRAINCOCK 


TRANSMISSION TRANSMISSION 
OUTLET OIL COOLER OIL COOLER 
FITTING FITTING 


Q1517-F 


Typical Crossflow (Horizontal) Flow Radiator 


F-250-350, F-Super Duty Chassis Cab, 
Commercial Chassis and E-350 7.3L Diesel 
Engine 


The vertical flow radiator used with the 7.3L diesel 
engine is the conventional copper / brass design similar 
to the E-Series gasoline engine radiators. 


However, the diesel radiator uses turbulator type 
tubes and cannot be rodded out. 
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DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel Radiator, Typical 


TOP FILLER OVER-FLOW 
ee TANK NECK OUTLET 


LIFTING 
EYE 


TRANSMISSION . . 
OIL COOLER > l OUTLET 
CONNECTIONS 


TOWARD 


Mf ENGINE 


Q1714-D 


ENGINE 


Draining, Filling and Bleeding the Cooling Start engine, warm up, shut off engine. Allow engine to 
System cool, remove cap and check coolant level. Fill as 


2. , required. 
To prevent loss of coolant when draining the radiator, 
attach a hose on the radiator draincock and drain the WARNING: NEVER REMOVE THE RADIATOR CAP 
coolant from the radiator into a clean container. UNDER ANY CONDITIONS WHILE THE ENGINE IS 
' ; OPERATING. FAILURE TO FOLLOW THESE 

To drain the radiator, open the draincock located at INSTRUCTIONS COULD RESULT IN DAMAGE TO 
the bottom of the radiator and remove the radiator cap THE COOLING SYSTEM OR ENGINE AND/OR 
or supply tank cap. The cylinder block of the V-8 PERSONAL INJURY. TO AVOID HAVING SCALDING 
engine is drained by removing the drain plugs located HOT COOLANT OR STEAM BLOW OUT OF THE 
on both sides of the block. The 6-cylinder engines RADIATOR. USE EXTREME CARE WHEN 
have one drain plug located at the left rear of the REMOVING THE CAP FROM A HOT RADIATOR. 
cylinder block. WAIT UNTIL THE ENGINE HAS COOLED, THEN 
If replacing coolant, dispose of old coolant in WRAP A THICK CLOTH AROUND THE RADIATOR 
accordance with applicable federal, state, and local CAP AND TURN IT SLOWLY TO THE FIRST STOP. 
laws and regulations. Promptly clean up any spilled STEP BACK WHILE THE PRESSURE IS RELEASED 
coolant. SURE THE ORES ae GER YOU aoe 

, , URE ALL THE PRESSURE HAS BEEN RELEASED 
To fill the cooling system, install the cylinder block ’ 
drain plug(s) and close the radiator draincock. PRESS DOWN ON THE CAP (STILL WITHA 


Disconnect the heater outlet hose at the water pump CLOTH), TURN AND REMOVE IT. 
to bleed or release trapped air in the system. When 
the coolant begins to escape, connect the heater 


outlet hose. DIAGNOSIS AND TESTING 


Fill the radiator until the coolant is between the cap 
seal in the filler neck to 38mm (1-1/2 inches) below 
the cap seal. Install cap. 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR ENGINE COOLING FAN WHEN ENGINE IS 
RUNNING. 


Visual Inspection 
1. Check for leaks at: 
All hoses and hose connections. 


Radiator seams, radiator core, and radiator 
drain petcock. 


All block core plugs and drain plugs. 
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Engine Cooling 
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DIAGNOSIS AND TESTING (Continued) 


Edges of all other cooling system gaskets. 
Transmission oil cooler. 

Vehicle heating system components. 
Water pump. 

Radiator and coolant recovery bottle caps. 
Coolant recovery bottle. 


Examine oil dipstick for evidence of engine oil 
contaminated with coolant — a brownish-milky 
appearance. 


Check radiator for evidence of oil in coolant 
(leakage at transmission oil cooler) — a deep red 
or brown oily film on top. 


Install the analyzer from Rotunda Cooling System 
Pressurization Kit 02 1-000 12 or equivalent to 
assist in testing the cooling system. Follow the 
manufacturer’s recommended connections and 
testing procedures. 


Cooling System Pressure Test 


1. 


Shut the engine off. 


WARNING: NEVER REMOVE THE RADIATOR 
CAP UNDER ANY CONDITIONS WHILE THE 
ENGINE IS OPERATING. FAILURE TO 
FOLLOW THESE INSTRUCTIONS COULD 
RESULT IN DAMAGE TO THE COOLING 
SYSTEM OR ENGINE AND/OR PERSONAL 
INJURY. TO AVOID HAVING SCALDING HOT 
COOLANT OR STEAM BLOW OUT OF THE 
RADIATOR, USE EXTREME CARE WHEN 
REMOVING THE CAP FROM A HOT 
RADIATOR. WAIT UNTIL THE ENGINE HAS 
COOLED, THEN WRAP A THICK CLOTH 
AROUND THE RADIATOR CAP AND TURN IT 
SLOWLY TO THE FIRST STOP. STEP BACK 
WHILE THE PRESSURE IS RELEASED FROM 
THE COOLING SYSTEM. WHEN YOU ARE 
SURE ALL THE PRESSURE HAS BEEN 
RELEASED, PRESS DOWN ON THE CAP 
Sie WITH A CLOTH), TURN AND REMOVE 


Adjust the radiator coolant level (fill or drain) to 
25mm (one inch) below the filler neck opening 
before testing. Wipe clean, and then wet the 
rubber sealing surfaces in the cap and filler neck 
before installing the cap tightly on the radiator. 


Disconnect the electrical connector from the 
coolant temperature sending unit and remove the 
temperature sending unit from the engine. 


With the radiator cap installed and the cooling 
system pressure relieved, only a small amount of 
coolant will be lost when the sending unit is 
removed. 
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Install the adapter fitting from Rotunda Cooling 
System Pressurization Kit 02 1-000 12 or 
equivalent (male thread on one end, and a hose 
connector on the other end to accommodate the 
tester hose) tightly into the intake manifold or 
cylinder head in place of the sending unit. 


On E- 150-250-350, Bronco, F- 150-250-350 and 
F-Super Duty series vehicles, remove the 
radiator overflow hose from the overflow nipple. 
Install a separate hose firmly on the overflow 
nipple. Insert the free end of separate hose into 
container of water. 


Attach the pressure pump and gauge to the 
adapter-fitting and pressurize the cooling system 
to 69 kPa (10 psi). 


No bubbies should appear in the water container 
when the system is pressurized to the LOWER 
LIMIT (69 kPa | 10 psi]). If the system is 
satisfactory at the lower limit, gradually increase 
the system pressure until a slight stream of 
bubbles appears in the water container. This is 
the release pressure of the pressure cap. 


Replace any radiator cap which has a release 
pressure that is greater than the specified 
UPPER LIMIT pressure (90 kPa | 13 psi]) without 
discharging bubbles. 


lf the radiator cap does not hold pressure, 
remove and wash the cap in clean water to 
dislodge all foreign particles from the gaskets. 
Check the sealing surface in the radiator filler 
neck. 


Inspect the cam lock flanges on both sides of the 
filler neck for maximum cap engagement. 


Pressurize the cooling system as outlined in Step 
6 (using a radiator cap that operates within the 
specified upper and lower pressure limits) and 
observe the gauge reading for approximately two 
minutes. Pressure should be held between 69 and 
90 kPa (10 and 13 psi) and should not drop 
during this time. 


lf the pressure drops, check for leaks at the 
engine-to-heater core hoses, engine-to-radiator 
hoses, bypass hose, water valve hose (if 
applicable), thermostat housing gasket, radiator 
and heater core, etc. Also refer to engine system 
checks if a leak cannot be located in the cooling 
system. Any leaks which are found must be 
corrected and the system checked again. 


If the system holds pressure proceed to Step 10. 
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DIAGNOSIS AND TESTING (Continued) 


Q1401-E 


Description 


Radiator Cap 

Filler Neck Seal 

Temperature Sender Pressure Hose 
Adapter 

Filler Neck Adapter 

Quick Disconnect Fittings 

Pressure Relief Screw 

Pressure Test Pump 021-00012 or 
Equivalent 

Radiator Cap Pressure Test Adapter 


TQ1401A 


10. Release the system pressure by loosening the 
radiator cap and removing the adapter. Install the 
temperature sending unit, check coolant level and 
replenish, if necessary, with the correct coolant 
solution. 


Radiator Cap Pressure Test 


1. Remove the radiator cap from the radiator filler 
neck. 


2. Use water to clean the cap in the area of the 
rubber seal and the vacuum relief valve as 
outlined. Immerse the radiator cap in water to wet 
the seals and install on the shallow filler neck of 
Rotunda Radiator Cap Pressure Test Adapter 
021-000 12 or equivalent adapter. 


NOTE: The adapter is designed to accept both 
deep and shallow neck radiator caps. 


Engine Cooling 


Before installing the radiator cap on the adapter, 
immerse the filler neck seal in water and install it 
in the filler neck adapter. If the adapter is made of 
plastic, check its sealing surfaces to be certain 
that they are free of rough spots and contain no 
parting lines or core marks. 


NOTE: The filler neck seal is reversible so that it 
may be used on either a deep or shallow radiator 
filler neck. It will also fit either end of the radiator 
cap pressure test adapter. 


Install the filler neck adapter with filler neck seal 
on the deep filler neck end to the radiator cap 
pressure test adapter. 


Connect the female quick disconnect fitting of the 
pressure test pump to the male quick disconnect 
fitting of the filler neck adapter. 


SLOWLY depress the plunger of the pressure 
test pump until the pressure gauge reading stops 
increasing and note the highest pressure reading 
obtained. 


NOTE: If the plunger of the pump is depressed 
too fast, an erroneous pressure reading will 
result. 


Release the pressure by depressing the pressure 
relief valve stem. Then, tighten the pressure relief 
screw and repeat Step 6 (at least twice) to make 
sure the pressure test reading is repeatable 
within the acceptable gauge reading limits of the 
radiator cap and is not erratic. Refer to 
Specifications at end of this section. 


If the pressure test gauge readings are not within 
the acceptable gauge reading limits, replace the 
radiator cap, and perform a Cooling System 
Pressure Test. If the pressure test gauge 
readings are within the acceptable gauge reading 
limits, perform the Cooling System Pressure Test. 


Thermostat Test 


If the problem being investigated is insufficient heat, 
inspect the thermostat for leakage. Hold the 
thermostat up to a lighted background. Light leakage 
around the thermostat valve (thermostat at room 
temperature) is unacceptable and the thermostat 
should be replaced. It is possible, on some 
thermostats, that a slight leakage of light at one or two 
locations on the perimeter of the valve may be 
detected. This is considered normal. 


Leak Test 


Clean the radiator before leak testing to prevent 
contaminating the test tank. Leak test the radiator in 
clean water at 145 kPa (21 psi) air pressure. 


CAUTION: Do not leak test an aluminum radiator 
in the same water that is used to leak test 
copper /brass radiators. Flux and caustic 
cleaners may be present in the tank and they will 
attack aluminum. 
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DIAGNOSIS AND TESTING (Continued) 


A separate, clean test tank is recommended for 
aluminum radiators. If a separate tank is not available 
for aluminum radiator testing, thoroughly clean the test 
tank each time before testing an aluminum radiator. 


NOTE: When a plastic tank is removed to service a 
tube-to-header leak, the core can be tested by 
clamping the tank to the core. 


Diagnosis Guides The most frequent cooling system complaints concern 
Refer to the following Diagnosis Guides for cooling leakage and overheating. Either of these problems will 
system complaints, their possible cause and soon render the vehicle inoperable. 

recommended resolution. Refer to the pertinent Most vehicles use an ethylene glycol base antifreeze 
section for testing and service. solution to which the manufacturers have added a dye 
Use a cooling system analyzer or equivalent to assist color. The dye color makes the antifreeze solution an 
in diagnosing the cooling system. Follow the excellent leak detector. If this type of solution is not 


being used in the cooling system, a vegetable dye may 


manufacturer's instructions for connections at testing. be ‘edded ie laid inlocating exterrial leakage 


LOSS OF COOLANT DIAGNOSIS GUIDE — TESTA 


TEST STEP RESULT P|} ACTION TO TAKE 
| A1 | VISUAL CHECK 


@ Make visual check for leaking hoses, and > 
connections to radiator, heater core and engine. 
@ is everything operating properly? 


| A2 | PRESSURE TEST 


GO to A2. 


Make necessary repairs. 
GO to A2. 


@ Pressure test cooling system to check for dirty or Cooling system P|) RETURN vehicle to 
damaged radiator cap, external leakage and/or Checks OK customer. 
internal leakage. Dirty or damaged P| CLEAN or REPLACE cap. 
radiator cap REPEAT A2. 
External leak P| REPAIR or REPLACE as 
necessary. REPEAT A2. 
Internal leak P| DISASSEMBLE engine as 


necessary to determine 
cause of leakage. CHECK 
for: cracked intake 
manifold, blown head 
gasket, warped block or 
head gasket surfaces, 
cracked cylinder 
head(s), cracked 
cylinder block. REPAIR or 
REPLACE as necessary. 
REPEAT A2. 


TCQ1701E 
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DIAGNOSIS AND TESTING (Continued) 


ENGINE FAILS TO REACH NORMAL OPERATING TEMPERATURE — TEST B 


TEST STEP RESULT P) ACTION TO TAKE 


| B1 | TEMPERATURE CHECK 
Yes P) GO to B2. 
No P| GO toB3. 


@ Operate engine at high rpm or under load for 20 
minutes. Check coolant temperature with 
thermometer. 


WARNING: USE CARE WHEN REMOVING 
RADIATOR CAP TO AVOID INJURY FROM 
ESCAPING STEAM OR HOT WATER. 


NOTE: Remove radiator cap before running this test. 
Then use a known quality thermometer for checking 
coolant temperature. 


@ Measure the temperature at top of radiator. 
Specifications are as follows: Gasoline engines — 
91-121°C (195-250°F) 

Diesel Engines — 91-114°C (195-237 °F) 
@ is coolant temperature within specifications? 


| B2 | GAUGES/LIGHTS 


@ Check operation of temperature gauge (Refer to Yes P| ADVISE customer of 
Section 13-05, Gauges, Engine Operation.) normal operation. 

@ is gauge operating properly? No P! REPAIR or REPLACE 
components as 
necessary. 

| B3_ | THERMOSTAT 
@ Remove and test thermostat. (Refer to Thermostat Yes P| ADVISE customers of 
Testing in this section.) normal operation. 
@ is thermostat operating properly? REPLACE the 


thermostat. GO to B1. 


ENGINE OVERHEATS — TEST C 


TEST STEP RESULT P| ACTION TO TAKE 
| C1 | COOLANT 


@ Check coolant level. 
@ Is coolant level within specifications? 


Sat TEMPERATURE CHECK—(DOWN FLOW RADIATOR 
ONLY) 


@ Operate engine at high rpm or under load for 20 
minutes. Check temperature with a thermometer. 


Yes P) GotoCc2. 


REFER to Coolant Loss 
Diagnosis Guide in this 
section. GO to C2. 


Temperature is P| GOtoCs. 


within 


specifications 
CAUTION: Use care when removing radiator cap 4 > 
to avoid injury from escaping steam or hot water. Temperature too GO to Engine Fails to | 
If engine overheats, shut down immediately and low Reach Normal Operating 


Temperature Diagnosis 
Guide in this section. 


GO to C4. 


GO to C4. 


Temperature too > 
high 


NOTE: Remove radiator cap before running this test. 


| C3 | TEMPERATURE GAUGE 


@ Check operation of temperature gauge. (Refer to 


Yes P| ADVISE customer of 


Section 13-05, Gauges, Engine Operation.) normal operation. 
@ Is temperature gauge operating properly? REPAIR or REPLACE 
components as 


necessary. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


03-03-9 Engine Cooling 03-03-9 
se a ig ye a RR I a a | 


DIAGNOSIS AND TESTING (Continued) 


ENGINE OVERHEATS — TEST C (Continued) 


TEST STEP RESULT > ACTION TO TAKE 
| C4 | FAN BELT 


@ Check fan belt tension. (Refer to Section 03-05, 
Accessory Drive.) 
@ ls fan belt tension within specifications? 


GO to C5. 


REPLACE fan belt and/or 
ADJUST belt tension. GO 
to C2. Check automatic 
belt tensioner for proper 
operation. 


Yes > 
No > 


es [RADIATOR OOSC~“~*S*S*~S~SCS 


@ Check radiator and air conditioning condenser fins 
for obstructions. 


| C6 | SYSTEM CIRCULATION 


VV 


GO to C6. 


CLEAR radiator fins. GO 
to C2. 


No obstructions 


Obstructions 
present 


@ Remove radiator cap. Operate engine at high rpm. GO to C7. 
Coolant should not overflow radiator filler neck. GO to c9 
@ Does coolant overflow filler neck? ; 


DISTRIBUTOR BASICS 


@ Check ignition initial timing and distributor advance. Yes 
(Refer to the Technical Bulletin Special No 
Specifications Issue for distributors.) 


GO to C8. 


MAKE adjustments, 
repairs, and/or parts 
replacements as 

necessary. GO to C2. 


VV 


@ Are ignition initial timing and distributor advance 
correct? 


| C8 | WATER PUMP 


@ Remove water pump and check for binding or 
sheared impeller shaft. 


No binding or > 
shearing 


REINSTALL water pump 
and ADVISE customer of 
normal operation. 


REPLACE water pump. 
GO to C2. 


Binding or > 
shearing present 


| CQ | THERMOSTAT 


@ Check thermostat operation. (Refer to Thermostat 
Test in this section.) 
@ Is thermostat operating properly? 


Yes GO to C10. 


No REPLACE thermostat. 
GO to C2. 


| ©10 | COOLING SYSTEM 


@ Flush, clean and refill cooling system. (Refer to Yes ADVISE customer of 
Cleaning and Inspection in this section.) Repeat test 


normal operation. 
Step C2. No GO toC11. 


@ ls temperature within specifications? 


| C11 | FANCLUTCH 


@ Check automatic fan drive system operation. (Refer 
to Section 03-05, Accessory Drive.) 
@ ls fan drive system operating properly? 


Yes ADVISE customer of 
normal operation. 


No REPLACE fan clutch and 
GO to C2. 


TCQ1704A 


REMOVAL AND INSTALLATION 


Thermostat 


Do not attempt to service the thermostat. It should be 
replaced if it is not operating properly. 


Check the thermostat before installing it, following the 
Thermostat Test procedures. 


Remove the coolant outlet elbow attaching bolts. 


Pull the elbow away from the cylinder head 
sufficiently to provide access to the thermostat. 


Remove the thermostat and gasket. 


installation 
4.9L (300 CID) I-6 


Removal 


1. Clean the coolant outlet elbow and cylinder head 
gasket surfaces. 


1. Drain the radiator so that the coolant level is 
below the thermostat. 
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REMOVAL AND INSTALLATION (Continued) 


2. 


V-8 


BOLT 
17-24 Nem 8594 
(12-18 FT-LB) 


Coat a new gasket with Perfect Seal Sealing 
Compound B5A- 19554-A or D7AZ-19554-BA 
(ESR-M18P2-A and ESE-M4G115-A) or 
equivalent. 


Position the gasket on the cylinder head opening. 
The gasket must be positioned on the cylinder 
head before the thermostat is installed. 


The coolant outlet elbow contains a locking 
recess into which the thermostat is turned and 
locked. Install the thermostat with pellet side out. 


Turn the thermostat clockwise to lock it in 
position on the flats cast into the outlet elbow. 


Position the coolant outlet elbow against the 
cylinder head. install and tighten the attaching 
bolts to 16-24N-m (12-18 ft-lb). 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR RADIATOR FAN WHEN ENGINE IS 
RUNNING. 


Fill and bleed the cooling system as outlined. 


Check for leaks and proper coolant level after the 
engine has reached normal operating 
temperatures. 


GASKET-8255 


THERMOSTAT-8575 
INSTALL AS SHOWN 


\\ 
WATER OUTLET 
CONNECTION 


Q1521-B 


Removal 


Me 


2. 


3. 


> 


Drain the radiator so that the coolant level is 
below the thermostat. 


Disconnect the bypass hoses at the water pump 
and intake manifold. 


Remove the bypass tube. 
Remove the water outlet housing attaching bolts. 


Bend the radiator upper hose upward and remove 
the thermostat and gasket. 


Engine Cooling 


03-03-10 


Installation 


1. 


Clean the water outlet housing gasket surfaces. 
Coat a new water outlet housing gasket with 
Perfect Seal Sealing Compound B5A-19554-A or 
D7AZ-19554-BA (ESR-M18P2-A or 
ESE-M4G115-A) or equivalent. 


Position the water outlet housing gasket on the 
intake manifold opening. 


Install the thermostat in the intake manifold 
opening with the copper pellet or element toward 
the engine and the thermostat flange positioned in 
the recess. If the thermostat is improperly 
installed, it will cause a retarded flow of coolant. 


Position the water outlet housing against the 
intake manifold. 


Install and tighten the attaching bolts. Refer to 
Specifications. 


Install the water bypass line and tighten hose 
connections. 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR RADIATOR FAN WHEN ENGINE IS 
RUNNING. 


Fill and bleed the cooling system as outlined. 


Operate the engine until normal operating 
temperature is reached; then check the coolant 
level and check for leaks. 


Thermostat Installation, 5.0L/5.8L Shown 


GASKET 
8255 
ENGINE SIDE 
WATER OUTLET 


CONNECTION 
8592 


VIEW A 


i 


> (Py 
GO (@ in 
(a 


aN 
eau 


THERMOSTAT 
(OUTLET SIDE 
TO RADIATOR) 
8575 


5/16-18 SCREW AND 
WASHER ASSEMBLY 
16-24 Nem (12-18 FT-LB) : 
Q4051-A 


Coolant Recovery Bottle 
Removal 


1. 


Pinch the overflow hose until it is closed. Remove 
the overflow hose from the radiator filler neck 
nipple. Drain the coolant from the coolant 
recovery bottle. 
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REMOVAL AND INSTALLATION (Continued) 


2. Remove the recovery bottle strap or bracket 


attaching bolt(s) and remove the recovery bottle. 


3. Disconnect the radiator overflow line at the 
recovery bottle. 


4. Remove the overflow tube from the recovery 
bottle. 


Installation 


1. Position the recovery bottle in the chassis and 
install the strap or bracket attaching bolt(s). 


2. Connect the overflow tube to the recovery bottle. 


3. Connect the overflow hose to the radiator filler 
neck nipple. 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR RADIATOR FAN WHEN ENGINE IS 
RUNNING. 


4. Fill and bleed the cooling system as described in 
this section. Check for coolant leaks and proper 
coolant level after the engine reaches normal 
operating temperatures. 


RADIATOR 
ASSEMBLY G;, 
8005 


BOLT RESERVOIR 

N606676-S2_ ASSEMBLY 
9-13 N-m STRAP 

(7-10 FT-LB) 


RESERVOIR 
8C045 N800854-S2 

STRAP CONFIGURATION 

APPLIES TO F-SERIES 
AND BRONCO. 


TO INNER FENDER. 
VIEW 


Radiator and Fan Shroud 
E-150-250-350, All Engines 


F-250-350, F-Super Duty Chassis Cab and 
Commercial Chassis with 7.3L Diesel Engine 


Removal 


1. 


10. 


Drain the cooling system by removing the 
radiator cap and opening the draincock located 
at the lower rear corner of the radiator tank. To 
prevent coolant loss when draining radiator, slip a 
hose on the draincock and drain coolant into a 
clean container. 


Remove the rubber overflow tube from the 
coolant recovery bottle and detach it from the 
shroud (where appropriate). 


Remove the shroud’s two or four attaching bolts; 
lift the shroud back and drape it on the fan. 


Loosen the upper and lower hose clamps at the 
radiator and remove the hoses from the radiator 
connectors. 


Disconnect the two automatic transmission (if so 
equipped) oil cooling lines from radiator fittings. 


Disconnect the heated water bypass hose 
attached to the lower tank (E-Series) or to the 
radiator filler neck (F-Series, Bronco) on E40D 
equipped vehicles only. 


Remove the four radiator attaching bolts. 


Tilt the radiator back approximately 25mm (one 
inch) and lift directly upward, clear of the radiator 
support. 


If either hose is to be replaced, loosen clamp at 
the engine end and slip the hose off the 
connection with a twisting motion. 


Lift the shroud off the fan and remove from the 
vehicle. 


Installation 


a 
2. 


Position shroud on fan until radiator is installed. 


If either hose has been replaced, install on engine 

with index arrow in line with mark on fitting. Install 

double wire clamps and tighten clamps to 3-4 Nem 
(27-35 in-Ib). 


Position radiator into engine compartment to 
radiator support, being careful to clear fan. 


Install the radiator with four bolts and tighten to 
specifications. 


Connect the two automatic transmission (if so 
equipped) oil cooling lines to radiator connectors 
and tighten tube nuts to 16-24 N-m (12-18 ft-lb), 
or clamps to 4-5 N-m (35-44 in-Ib). 


Attach upper and lower radiator hoses. Install 
double wire clamps and tighten to 3-4 N-m (27-35 
in-Ib). 

Attach the heated water bypass hose (E40D 
equipped vehicles only). 


Position shroud to radiator and attach with four 
bolts. Tighten bolts to specifications. 
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REMOVAL AND INSTALLATION (Continued) 


9. Attach rubber overflow tube from coolant 


recovery bottle to radiator (where applicable). 
WARNING: DO NOT STAND IN LINE WITH OR 
NEAR RADIATOR FAN WHEN ENGINE IS 
RUNNING. 
10. 


03-03-12 


NOTE: A 50/50 mixture of coolant concentrate 
water is recommended to maintain best overall 
performance. To avoid damaging the radiator or 
engine, the coolant concentrate should not 
exceed 60 percent. 


Install new 50/50 mixture of water and Premium 
Cooling System Fluid E2FZ-19549-AA or 
equivalent and operate the engine for 15 minutes. 
Check the coolant level and bring it up to within 
38mm (1-1/2 inches) of the radiator filler neck. 


Radiator Installation, E- 150-250-350 4.9L (Typical for 5.0L, 5.8L and 7.5L) 


16154 
8A297 

8100 
N605905-S2 


Radiator Support 
Upper Radiator Support 
Cap Assembly — Radiator 
Bolt M8 15-20 N-m 

(10-15 Ft-Lb) 

U-Nut M8 

U-Nut M6 

Air Deflector 

Radiator 


Hose and Clamp Assembly 
— Lower 


N623333-S2 
N623332-S2 
19E667 
8005 
8B273 


(Continued) 


# 


FRONT OF VEHICLE 


8146 
N606677-S2 


Shroud Assembly — Fan 
Bolt M6 6-8 N-m 

(53-7 1 In-Lb) 

Hose and Clamp Assembly 
— Upper 

Hose 

Screw & Washer M6 Tap 
6-8 N-m (53-7 1 In-Lb) 
Reservoir Assembly 
Water Pump 


8B274 


38 1440-S480A 
W611102-S2 


8C045 
8507 


TQ3639A 
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REMOVAL AND INSTALLATION (Continued) 


Radiator Installation, E-250-350 7.3L Diesel 


WHITE OR 
YELLOW PAINT 
(FRONT SIDE 

OF HOSE) 


03641-A 
Part 
Number Description 
8005 Radiator Assembly 6 | 390049-S2 Bolt 3/8-16 x 1.40 


14-20 N-m (10-15 Ft-Lb) 


8B274 Hose and Clamp Assembly 


(Upper) 385843-S2 U-Nut 1/4-20 
8146 Shroud — Fan 381440-S480A_ | Hose 
§7131-S2 Screw and Washer 45268-S101 U-Nut 5/ 16-18 
Assembly 1/4-20 45265-S2 U-Nut 3/8-16 
5-8 N-m (44-71 In-Lb) 8C045 Reservoir Assembly 
8B273 Hose and Clamp Assembly W611102-S2 Screw & Washer M6 Tap 


(Lower) 3-4 N-m 
(27-35 In-Lb) 


6-8 N-m (53-7 1 In-Lb) 
Bolt 5/ 16-18 x .88 
14-20 N-m (10-15 Ft-Lb) 


TQ3641A 


56720-S2 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Radiator Installation, F-250-350, F-Super Duty 7.3L Diesel Engine 


4-ROW 585 SQ. IN. MANUAL 
STANDARD AND A/C AUTO-STANDARD 


FRONT OF VEHICLE 


3-AND 4-ROW 735 SQ. IN. AUTO-A/C 
AUTO MANUAL SUPER COOL WITH/WITHOUT A/C 


LH SIDE SHOWN, RH SIDE TYPICAL 
VIEW R 


Q2128-G 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


W611105-S2 Screw 9-13 N-m (7-10 Ft-Lb) 
8K088 Reservoir Assembly Strap 


— Paint White or Yellow Front 
Side of Hose 


— Paint White or Yellow Front 
Side of Hose 


N623333 U-Nut 

— Lifting Eye 

8005 Radiator Assembly 

_— Lifting Eye 

8142AA RH Shroud 

55981-S2 Screw 

606689 Screw and Washer 
24-33 N-m (18-25 Ft-Lb) 

8C045 Reservoir 

N800854-S2 U-Nut 

N606677-S2 Bolt and Washer 


8B273 Lower Hose and Clamp 
Assembly 


8C278 Bracket 

8147-BA LH Shroud 

8B274 Upper Hose and Clamp 
Assembly 

N800854-S2 U-Nut 

N606677-S2 Screw 

N623333-S2 Screw and Washer 
Assembly 24-33 Nem 
(18-25 Ft-Lb) 


(Continued) 


F- 150-250-350, F-Super Duty Chassis Cab and 
Motorhome Chassis with Gasoline Engine 


Removal 


1. 


Drain the cooling system by removing the 
radiator cap and opening the draincock located 
at the lower rear corner of the radiator tank. To 
prevent coolant loss when draining radiator, slip a 
hose on the draincock and drain coolant into a 
clean container. 


Remove the rubber overflow tube from the 
coolant recovery bottle and detach it from the 
radiator. 


Remove the shroud’s two upper attaching 
screws, lift the shroud out of the lower retainer 
clips and drape it on the fan. On F-Super Duty 
Motorhome Chassis vehicles remove the two 
screws at the bottom of the shroud. 


Loosen the upper and lower hose clamps at the 
radiator and remove the hoses from the radiator 
connectors. 


Remove the heated water bypass hose (E40D 
equipped vehicles only) located directly below 
the overflow nipple on the radiator outlet tank. 


Disconnect the two automatic transmission (if so 
equipped) oil cooling lines from radiator fittings. 
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03-03-15 


Part 
Number Description 


N800854-S2 Nut 
8005 Radiator 


8B274 Upper Hose and Clamp 
Assembly 


— Fan Shroud 


N606677-S2 Screw and Washer 
Assembly 7-9 N-m 
(62-80 In-Lb) 


8B273 Lower Hose and Clamp 
Assembly 


8A348 Bracket 
N602734-S2 Nut 

8A347 Bracket 

8A297 Radiator Support 
8C045 Reservoir 

8A347 Bracket 
N606682-S2 Bolt 


— Line up Paint Stripe Front 
Side of Hose 


— Line up Paint Stripe Front 
Side of Hose 


8K088 Strap 


W611105 Screw and Washer 
Assembly 7-11N-m 
(62-97 In-Lb) 
8C045 Reservoir 


TQ2128A 


Remove the two radiator upper attaching screws 
or bolts. 


Tilt the radiator back approximately 25mm (one 
inch) and lift directly upward, clear of the radiator 
support and cooling fan. 


If either hose is to be replaced, loosen clamp at 
the engine end and slip the hose off the 
connection with a twisting motion. 


. Lift tt ¢ shroud off the fan and remove from the 


vehic.e. 


. Remove the radiator lower support rubber pads 


(insulators). 


Installation 


Position the radiator lower support rubber pads 
to the lower frame. 


Position shroud on fan until radiator is installed. 


If either hose has been replaced, install on engine 
with index arrow in line with mark on fitting on 
engine. Install double wire clamps and tighten to 
3-4N-m (27-35 in-Ib). 


Install the heated water bypass hose (E4OD 
equipped vehicles only) to the nipple located 
below the overflow tank. 


03-03-16 


REMOVAL AND INSTALLATION (Continued) 


5. 


6. 


Position radiator into engine compartment to 
radiator support, being careful to clear fan. 


Inspect the radiator upper rubber insulators. 
Replace if necessary. 


RUBBER 
INSULATOR 


Q2281-1B 


Install two upper attaching bolts or screws. 
Tighten to specifications. 


Connect the two automatic transmission (if so 
equipped) oil cooling lines to radiator connectors 
and tighten tube nuts to 16-24 N-m (12-18 ft-lb) or 
clamps to 4-5 N-m (35-44 in-Ib). 


Engine Cooling 


12. 


03-03-16 


Attach radiator upper and lower hoses to 
radiator. Position hose on radiator connection so 
that index arrow on hose is in line with mark on 
connection. Install double wire clamps and tighten 
to 3-4 N-m (27-35 in-Ib). 


. Position shroud on the lower retainer clips and 


attach the top of the shroud to radiator with two 
screw and washer assemblies. On F-Super Duty 
Motorhome Chassis vehicles install the two lower 
screws. Tighten screws to 6-8 N-m (53-7 1 in-Ib). 


. Attach rubber overflow tube from coolant 


recovery bottle to radiator. 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR RADIATOR FAN WHEN ENGINE IS 
RUNNING. 


NOTE: A 50/50 mixture of coolant concentrate 
and water is recommended to maintain best 
overall performance. To avoid damaging the 
radiator, the coolant concentrate should not 
exceed 60 percent. 


Install new 50/50 mixture of water and Premium 
Cooling System Fluid E2FZ-19549-AA or 
equivalent and operate the engine for 15 minutes. 
Check the coolant level and bring it up to within 
38mm (1-1/2 inches) of the radiator filler neck. 
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REMOVAL AND INSTALLATION (Continued) 


F-150-250-350 and Bronco 4.9L (300 CID) Engine 


tee 


FRONT OF VEHICLE 


4.9 LITER ENGINE 
MAIN VIEW 


FRONT OF VEHICLE 


af 


Clamp 

Upper Hose 
Screw 5-8 N-m (44-7 1 In-Lb) 
Lower Hose 


Part 
Number Description 


8005 Radiator Assembly 
N804639-S2 Nut 

17B613 Reservoir Assembly N606677-S2 
8083 Bracket 8B273 


(Continued) (Continued) 


Part 
Number 


8B274 


NOM 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


8147 Upper Fan Shroud 
8075 Overflow Hose 
19E525 Upper Radiator Air Deflector 


W611631-S36 Screw 25-30 Nem 
(18-22 Ft-Lb) 


Part 
Number Description 


13 | 8B407 Lower Radiator Air Deflector 
N60669 1 Screw 11-14N-m 

(8-11 Ft-Lb) 

Shroud 


8146 


TQ2144A 


(Continued) 


F- 150-250-350 and Bronco 5.0L (302 CID) and 5.8L (351 CID) Engines 


BOLT LOWER RADIATOR 
N606690 AIR DEFLECTOR 
TIGHTEN TO 
5-8 Nem RADIATOR 
(4-6 FT-LB) ASSEMBLY 


NUT 8005 
N801731 —@ 

CLIP 

N804639-S2 


steer 
dan 
wae 


RADIATOR 
ASSEMBLY 


W611631-S36 
25-30 N-m 
(18-22 FT-LB) 


@@&> FRONT OF VEHICLE 
VIEW X 


RESERVOIR 
ASSEMBLY 
17B613 


BRACKET 
8083 


VIEW FOR F-SERIES 5.0L AND 5.8L ENGINES 
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REMOVAL AND INSTALLATION (Continued) 


F-250 HD, F-350 and F-Super Duty Chassis Cab with 7.5L (460 CID) Engine 


UPPER RADIATOR 
AIR DEFLECTOR 


19E525 
RADIATOR 
ASSEMBLY 
aes RADIATOR 
ASSEMBLY 
CLIP 8005 
N804639-S2 


UPPER HOSE AND 
CLAMP ASSEMBLY 


NUT-N801731 AND 
BOLT-N606690 


Cae 


Ty 
‘ 


=e Wr 
.° CLIP \ iI AP 
ian 
389252-S100 iar < 
CLIP o> ng 
S N800556-S2 i 
j | 


W611631-S36 
25-30 N-m 
(17-22 FT-LB) LOWER RADIATOR 
AIR DEFLECTOR 
8B407 


__ i 
S(((¢ 


a ‘ SCREW 
N606677-S2 
VIEW U TIGHTEN TO 
5-8 Nem 
RESERVOIR 4-6 FT-LB 
POSITION CLAMP TO 9co45 ve 


HOSE MARKINGS 
APPROX. AS SHOWN 
(WITHIN 15° OF G ) 


SCREW 
RADIATOR MTG. LOWER HOSE AND N606677-S2 
BRACKET REF. CLAMP ASSEMBLY 
8B273 


VIEW U 


ALIGN ARROW TO BOSS 
UPPER AND LOWER HOSES 


ALIGN STRIPE ON UPPER 
AND LOWER HOSES AT 
12 O'CLOCK POSITION 


WATER PUMP 
EMBOSSMENT 


RADIATOR 
ASSEMBLY 
8005 


BRACKET 
8083 


VIEW W 


Q2143-E 
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REMOVAL AND INSTALLATION (Continued) 


Radiator Installation, F-Super Duty Motorhome Chassis 


HOSE 
8260 
TO WATER OUTLET 


BOLT | 


N606691 


RADIATOR 
8005 


FRONT OF VEHICLE 


> 


NUT 
N801731 


NUT 
N801731 


OF ENGINE 
INSULATOR 
> 88204 


VIEW X 
| | NUT 
' | N801731 | 
ws |! 
1s » TO OIL COOLER 
RESERVOIR 
8C045 


INSULATOR 
8B204 


BOLT 
N606064 


BRACKET 
8C087 


SHROUD 
8146 


N605786 
FRONT OF VEHICLE 


a 


FRONT OF VEHICLE 


RESERVOIR 
BOLT 8C045 
N606691 VIEW X VIEW 2 
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REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Commercial Chassis 


Removal 


1. Drain the radiator by removing the radiator cap 
and disconnecting the lower radiator hose. To 
prevent coolant loss when draining the radiator, 
drain the radiator into a clean container. 


2. Remove the rubber overflow tube from the 
coolant recovery reservorr. 


3. Remove the fan shroud’s eight attaching bolts, lift 


the shroud back and drape it over the fan. 


Radiator Installation, F-Super Duty Commercial Chassis 


o 


03-03-21 


Loosen the upper radiator hose clamp, and 
remove the hose from the radiator. 


Remove the two radiator attaching bolts from the 
side mounts, and remove the rubber insulators 
from the mounting pads. 


Remove the upper radiator support by removing 
four attaching bolts, and remove the radiator by 


lifting up and out. 


Lift the fan shroud off the fan and remove from the 
vehicle. 


8005 
390235 
8146 
8A354 
8B463 
8260 
388656 


(Continued) 


Radiator Assembly 
90° Elbow 
Shroud 


Nut 21-32 N-m (15-24 Ft-Lb) 
Clamp 

Insulator Assembly 

Hose 

Clamp 


8B448 


8286 
390882 
8A42 1 
44879 


Q1773-C 


Hose To Surge Tank 
45° Elbow 

Pipe 

Hose 

Nut 

insulator 

Washer 

Bolt 102-142 Nem 
(75-105 Ft-Lb) 


TQ1773A 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-03-22 


REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Position the fan shroud on the fan. 


Engine Cooling 


03-03-22 


NOTE: A 50/50 mixture of coolant concentrate 
and water is recommended to maintain best 
overall performance. To avoid damaging the 


2. Install the radiator from the bottom into the upper radiator, the coolant concentrate should not 
radiator insulators, then install the rubber exceed 60 percent. 
insulators and the mounting bolts. Tighten the 
bolts to 102-142 N-m (75-105 ft-lb). Install new 50/50 mixture of water and Premium 

Cooling System Fluid E2FZ-19549-AA or 

3. Install the upper and lower hoses and tighten the equivalent and operate the engine for 15 minutes. 
hose clamps. Check the coolant level and bring it up to within 

4. Install the fan shroud and tighten the eight shroud 38mm (1-1/2 inches) of the radiator filler neck. 
bolts. Add two Cooling System Stop Leak Pellets 

5. Install the overflow hose to the coolant recovery D9AZ-19558-A (ESE-M99B37-B) or equivalent. 


bottle. 


WARNING: DO NOT STAND IN LINE WITH OR 
NEAR THE RADIATOR FAN WHEN THE 
ENGINE IS RUNNING. 
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REMOVAL AND INSTALLATION (Continued) 


Reservoir And Surge Tank, F-Super Duty Commercial Chassis 


FOR CONTINUATION 


No SEE VIEW Z 
ol 
ai > 


FRONT OF 
VEHICLE 


FOR CONTINUATION 


SEE MAIN VIEW ey 
/ 


i s 
ee xd 


FRONT OF 
ENGINE 
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REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number Description 


8A080 Surge Tank Assembly — Bolt 40-64 N-m (30-47 Ft-Lb) 
88290 Strap 8C045 Coolant Recovery Reservoir 
388650 Clamp 8B448 Pipe 

388652 Clamp 8286 Hose 

388656 Clamp 8K 196 Strap 

8C063 Hose 8B420 Anti-Squeak Strap 

381201 Hose 8A354 Anti-Squeak Pad 

8A08 1 Bracket 382323 Connector 

9B873 Strap 372751 Clip 

58635 Bolt — Nut 11-17 Nem (8-13 Ft-Lb) 
N800878 Spacer 605773 Bolt 

380940 Connector 357518 Bushing 

_ 45° Elbow 


(Continued) 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


mh, 
as 


—_+ = 
© NO 


TQ1774A 


CLEANING AND INSPECTION 


Radiator Coolant Level Check 
Engine should be at normal operating temperature. 


In addition to maintaining the correct coolant level, the 
radiator fins must be cleaned and the cooling system 
inspected periodically for leaks in order to be sure the 
system operates at maximum efficiency. 


Check the cooling system for dirty or rusty 
appearance. Dirty or rusty coolant requires 
replacement to protect the cooling system from 
corrosion damage. 


Cleaning Cooling System 


To remove rust, sludge and other foreign material from 
the cooling system, use Ford Premium Cooling System 
Flush D6AZ-19A503-AA (ESR-M14P7-A) or 
equivalent. Flush system using Rotunda Cooling 
System Flusher 106-000 10 or equivalent. Removal of 


such material restores cooling efficiency and avoids 
overheating. 


Always remove the thermostat prior to pressure 
flushing. A pulsating or reversed direction of flushing Sr aul rons on Bork 
water flow will loosen sediment more quickly than a SIDES OF TUBE 
steady flow in the normal direction of coolant flow. In 
severe cases where cleaning solvents will not properly 
clean the cooling system for efficient operation, use 
the pressure flushing method. Various types of flushing 


equipment are available. 


Do not back-flush cooling systems that have a water Heater Core Back-Flushing 


ff valve in the heater system, or damage to the 
ne Lets saat y ° All engine cooling system flushing and back-flushing 


procedures must include a separate back-flushing of 
CAUTION: Do not rod out the copper/brass 7.5L the heater or air conditioning / heater system heater 


gas radiator or diesel radiator. The tubes have core, after the flushing or back-flushing of the engine 
integral turbulators embossed into them and cooling system. This will prevent engine cooling 


damage to the tubes will result. system particles from clogging the heater core tubes 


Dispose of old coolant and flushing chemicals in and reducing (or eliminating) coolant flow through the 
accordance with local, state, and federal laws. heater core. 
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CLEANING AND INSPECTION (Continued) 


The heater core must be back-flushed separately from 
the engine cooling system for proper back-flush water 
flow direction through the heater core. 


The correct heater core back-flushing procedure is as 
follows: 


1. 


On F-Series and Bronco vehicles, disconnect the 
heater core outlet heater hose from the water 
pump fitting and install a female garden hose-end 
fitting adapter in the end of the outlet heater hose. 
Secure with a hose clamp. 


On Econoline vehicles, disconnect the heater 
core outlet hose from the heater core. Then, 
fabricate a jumper hose with a Quick Connect 
Coupling Assembly (Part No. 18D435) on one 
end and a female garden hose fitting on the other 
end. Attach the jumper hose to the heater core 
outlet tube. 


lf a water valve is installed in the heater core inlet 
heater hose, check to be certain the water valve 
is open (no vacuum). 


Turn the water supply valve on and off several 
times so that the surge action will help to dislodge 
larger stubborn particles from the heater core 
tubes. Allow full water pressure to flow for 
approximately five minutes. 


lf a water valve is installed in the heater core inlet 
heater hose, apply vacuum to the water valve 
vacuum motor to make sure water valve operates 
and closes properly to prevent water leakage. 
Replace the water valve if required. 


Remove the hose clamp and female garden 
hose-end adapter from the end of the outlet 
heater hose and connect the outlet heater hose 
onto the water pump fitting. 


2. Connect the female garden hose-end of the outlet Connect the inlet heater hose onto the engine 
heater hose to the male end of a water supply block fitting. 
garden hose. Fill the cooling system, as outlined. 

3. Disconnect the heater core inlet heater hose from 


the engine block fitting and allow to drain onto the 
ground or into a floor drain. 
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Engine Cooling 


03-03-26 


CLEANING AND INSPECTION (Continued) 


10. Test the system for proper heater performance 
with the specified engine cooling system 
conditions. 


O-RINGS SPACER COMPLETE ASSEMBLY 


% IN QUICK CONNECT  390422-S 390420-S - 160535 - 
% IN QUICK CONNECT  390423-S 390421-S - 180535 - 


COMPLETE QUICK CONNECT 
ASSEMBLY CONTAINS THE FOLLOWING: 


2 - O-RINGS (SILICONE FLUID) 
1 - SPACE 

1 - COUPLING RETAINER 

1 - HOUSING 


SILICONE FLUID 
ESF-M90B112-A 


HEATER CORE TUBE 


QUICK CONNECT COUPLING - DISCONNECTED 


TO CONNECT COUPLING 


ALWAYS USE NEW O-RINGS 
WHEN RE-CONNECTING 
TO HEATER CORE TUBES 


LUBRICATE O-RINGS WIT 
ESF-M@9B112-A 
SILICONE FLUID 
INSPECT SPACER 
FOR CRACKS OR DAMAGE — 


REPLACE IF NECESSARY 


INSPECT COUPLING RETAINER 
& rCREPLACE IF NECESSARY 


CLEAN HEATER CORE 
TUBE AND LUBRICATE 
WITH SILICONE 


ASSEMBLE FITTINGS TOGETHER BY PUSHING TOGETHER — 
LISTEN FOR COUPLING RETAINER TO SNAP IN PLACE. 


HEATER HOSE 
ASSEMBLY 


TO HEATER 
CORE 


TO ENSURE QUICK CONNECT ENGAGEMENT, LIGHTLY 
PULL ON THE HEATER HOSE ASSEMBLY 


TO DISCONNECT COUPLING 


CAUTION — ENGINE SHOULD BE OFF BEFORE DISCONNECTING COUPLING 


% INCH TB5T-18530-AH2 


EXTENSION HANDLE 
T85T-18539-AH3 


COUPLING RETAINER 


HEATER HOSE 
DISCONNECT TOOL 


PUSH HEATER HOSE ASSEMBLY TOWARDS HEATER CORE 
TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED, THEN 
PUSH TOOL OVER COUPLING RETAINER WINDOWS TO 
COMPRESS RETAINER LOCKING TABS — THEN PULL HOSE 
ASSEMBLY AWAY FROM HEATER CORE TUBE. 

REMOVE TOOL THEN Seen te ae HOSE ASSEMBLY 
AWAY FROM HEATER CORE TU 


NOTE: WHEN COMPRESSING waar COUPLING RETAINER, 
THE TOOL MUST BE PERPENDICULAR AND ON THE SES} 
POINT OF THE COUPLING RETAINER AS SHOWN ABOVE 


SPREAD RETAINER APART 
TO REMOVE FROM HEATER 
CORE TUBE, AND REPLACE 
WITH NEW RETAINER 


WHEN THE QUICK CONNECT COUPLING IS DISCONNECTED — THE 
WHITE COUPLING RETAINER WILL REMAIN ON THE HEATER CORE TUBE. 
INSTALL NEW COUPLING RETAINER, SPACER & NEW LUBRICATED 
O-RINGS INTO QUICK CONNECT ASSEMBLY HOUSING BEFORE 
RE-INSTALLING HEATER HOSE ASSEMBLY TO HEATER CORE TUBES. 


CCL 2443-A 
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SERVICE PROCEDURES 


CLEANING AND INSPECTION (Continued) 


Radiator Pressure Cap 


1. Inspect the areas under the vacuum valve and 
rubber seal for rust or dirt particles. 


2. Using warm tap water, raise and clean the 
vacuum valve and rubber seals. Thoroughly flush 
away loose rust or dirt particles trapped under 
the vacuum valve and rubber seal and on the 
surfaces of the seals. 


3. Inspect and remove any imbedded rust or dirt 
particles on the sealing surfaces of the rubber 
seal. 


4. Inspect the radiator filler neck opening for rust or 
dirt particles on the sealing surface at the bottom 
of the filler neck opening. Use a clean cloth and 
wipe the sealing surface to remove any rust or 
dirt particles. 


NOTE: If paint is observed on the filler neck 
sealing surface, remove it using paint thinner. 


SEAL UNDER 
SURFACE RUBBER 


UNDER OVERFLOW SYSTEM 
VACUUM SEAL WITH 
VALVE RECOVERY SYSTEM 
RADIATOR CAP 


SEALING 
SURFACE 


RADIATOR FILLER NECK OPENING 
(CROSSFLOW SHOWN) 


Q1413-G 


Copper /Brass Radiators 

E- 150-250-350, All Engines 
F-250-350 7.3L Diesel Engine 
Radiator Core and Tank Service 


Conventional soft solder service methods should be 
used when repairing the copper /brass core. 


CAUTION: Only manufactured or natural gas 
torches should be used to perform radiator 
repairs. Do not use acetylene. No attempt should 
be made to repair a fractured radiator tank. It 
must be replaced. Tank repairs usually result in 
repeated failures due to flexing of the tank 
caused by pressure increase and decrease. 


Cleaning and Inspection 


Refer to Cleaning and Inspection in this section for 
procedures. 


CAUTION: Do not rod out the copper /brass 7.5L 
radiator or diesel radiator. The tubes have 
integral turbulators embossed into them and 
damage to the tubes will result. 


VIEW SHOWING POSITIONS 
OF TURBULATORS ON BOTH 
SIDES OF TUBE 


Q2168-1A 


Oil Cooler and Soldered Radiator Draincock 


Replacement of the automatic transmission oil cooler 
or radiator draincock in the radiator lower tank is 
usually performed by radiator specialty shops. 
However, the operation can be performed, providing 
proper equipment is available. 


The draincock is soldered directly to the radiator 
lower tank. 


Only manufactured or natural gas torches should be 
used to perform radiator repairs. Do not use 
acetylene. 
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SERVICE PROCEDURES (Continued) 


No attempt should be made to repair a fractured 
radiator tank. Should a fractured tank be encountered, 
it must be replaced. Tank repairs usually result in 
repeat failures, due to the flexing of the tank caused 
by pressure increase and decrease. 


Removal 


1. 


6. 
Ce 


Drain the cooling system. To prevent coolant loss 
when draining radiator, slip a hose on the 
draincock and drain coolant into a clean 
container. 


Remove the radiator from the vehicle as outlined. 


Thoroughly clean the radiator assembly internally 
and externally by submerging in a tank filled with 
a caustic solution. Then, using clean water, flush 
until the caustic solution is removed from all 
internal and external surfaces. 


CAUTION: Care should be exercised during 
the disassembly and assembly solder 
operation of radiator components. Avoid 
excess heat concentration which could 
result in burning through the radiator sheet 
metal or loosening an adjoining soldered 
area. 


Remove the radiator tank containing the 
damaged or leaking oil cooler. (Tank removal is 
not necessary for repair of draincock). 


Melt the puddled solder from the oil cooler inlet 
and outlet fittings, or draincock. Remove the 
retaining rings from the oil cooler fittings. 


Remove the oil cooler or draincock. 


Clean the soldered surface areas and inspect and 
tin as necessary to ensure proper solder bonding. 


installation 


1. 


Draincock: Position the replacement draincock 
or draincock boss in the tank opening and solder 
using the procedures for oil cooler. 


NOTE: If one-piece draincock is not available, a 
threaded boss (8 120) and draincock (8115) 
must be used. Solder the boss into the tank 
following the procedure for one-piece draincocks, 
then wrap the draincock threads with sealer tape 
and install the draincock in the boss. Tighten the 
draincock to 16-20 Nem (12-15 ft-lb). 


Oil Cooler: Install the replacement oil cooler 
assembly into the tank openings and secure 
cooler with new retaining rings. For bead design, 
push ring past fitting bead. Retaining ring tangs 
should point away from tank. 


Puddle-soider the oil cooler fitting completely to 
the tank. 


Seat the tank assembly in the header well and 
solder securely, completely filling the well. Use 
40-60 solder with zinc chloride 30 (BAUME), 5-B 
NALCO or equivalent flux. 


Flush off all excess acid, internally and externally. 


Pressure test the radiator assembly to 132-137 
kPa (19-20 psi) for leaks. 


Paint as required. 


Install the radiator and fan shroud in the vehicle 
as described in this section. 


NOTE: A 50/50 mixture of coolant concentrate 
and water is recommended to maintain best 
overall performance. To avoid damaging the 
radiator, the coolant concentrate should not 
exceed 60 percent. 


Flush the cooling system and refill and bleed with 
the recommended mixture of all-season coolant. 
Refer to Cleaning and Inspection in this section for 
procedure. 
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Typical Crossflow and Downflow Radiator Oil Coolers 


COOLER ASSEMBLY 


INSTALL RETAINING RINGS 
BEFORE SOLDERING 
TIGHTEN TO 2-6 Nem 

(20-50 IN-LB) 


SOLDER OIL 
COOLER FITTINGS 
COMPLETELY 


TO TANK irHREADED DESIGN) 


Threaded Radiator Draincock 
Repair or Replace 


1. Drain the cooling system and remove the 
threaded draincock assembly from the radiator. 


2. Inspect the pipe threads on the draincock 
assembly and the threaded draincock boss in the 
radiator tank. 


If the boss threads are damaged, repair them 
with a 1/4-inch pipe tap. If the threads are 
damaged beyond repair, install a new draincock 
boss in the radiator tank. 


Apply a small amount of D8AZ-19554-A 
(ESG-M4G 194-A) Pipe Sealant with TEFLON® or 
equivalent to threads and install the draincock. 
Tighten the draincock to 16-20 Nem (12-15 ft-lb). 


Fill and bleed the cooling system and check for 
leaks. Refer to Cleaning and Inspection in this 
section for procedure. 


Aluminum Crossflow Radiators 


F-150, F-Super Duty and Bronco Gasoline 
Engines 


External Cleaning 


The aluminum core can be cleaned externally with a 
soft bristle brush, warm water and a mild household 
liquid detergent. Then, rinse with clear water. 


Engine Cooling 


03-03-29 


COOLER ASSEMBLY 


384173-S5 OR 
374551-S5 
(2REQ’D) 


SOLDER OIL 
COOLER FITTINGS 
COMPLETELY 


TO TANK — (BEAD DESIGN) 


Q1524-D 


If the radiator is equipped with an oil cooler, install 
steel or brass plugs in the oil cooler fittings before 
cleaning and keep them installed during the entire 
service operation. 


internal Cleaning 


NOTE: Do not use caustic cleaning solutions or 
copper / brass radiator cleaning agents on aluminum 
radiators. Internal cleaning of the aluminum tubes can 
be accomplished with sonic cleaning equipment or by 
removing one end tank to gain access to tubes. Then, 
clean the tubes with a mild household liquid detergent. 
Rinse the core with clean water when completed. Do 
not use a metal brush to clean an aluminum core. Use 
only horsehair, bristle or nylon brushes. 


Radiator Tank 
Removal 


The radiator tanks are molded, glass-filled nylon and 
are attached to the core header by bending the 
header tabs over the edge of the tank. 


When removing a nylon tank, a screwdriver or one of 
the various special tools available can be used to open 
the header tabs. Some of these tools, including a 
screwdriver, may cause a small section of the header 
side to bend with the tabs as they are opened. This 
slight deformation is permissible, provided the tabs 
are opened only enough for tank removal. The header 
sides will usually return to the normal position when the 
tabs are crimped during tank installation. 
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SERVICE PROCEDURES (Continued) 


Procedures are given for tank removal using a With Borroughs Tool BT-8260 

screwdriver, a Borroughs Tool BT-8260 or equivalent. 1. Insert the end of Borroughs Tool BT-8260 

Follow the manufacturer's instructions for other between the end of the header tab and the tank. 
radiator tab opening and closing tools. Then, push the tool handle down toward the core 


to bend the tab away from the radiator tank. Do 
BEND IN not open the tabs more than is necessary for 
THIS AREA tank removal. 


Repeat Step 1 for each header tab. Then, lift the 
tank from the header. 


One ~~ 3. Remove the O-ring gasket from the header. 
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With Screwdrive 

1. Insert the end of a medium tip screwdriver 
between the end of the header tab and the tank. 
Then, press the screwdriver blade against the 
tank to bend (pry) the tab away from the tank 
edge. Repeat this procedure for each tab. 


NOTE: Bend (open) the tabs only enough for tank 
removal. 


2. Lift the tank from the core header when all of the 
header tabs are bent away from the tank edge. 


3. Remove the O-ring gasket from the header. 
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SERVICE PROCEDURES (Continued) 


Radiator Tank Removal with Borroughs Tool BT-8260 


BORROUGHS 
TOOL NO. BT-8260 


CCL 2478-A 


installation 


NOTE: If any header tabs are missing from an 
aluminum core, the core should be replaced. 


Inspect the seal surface of the radiator core 
header to make sure it is clean and free of foreign 
material or damage. 


Check the new O-ring to make sure it is not 


‘ TWISTED O-RING GASKET 
twisted. 


O-RING GASKET NOT TWISTED Q2170-1A 
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SERVICE PROCEDURES (Continued) 


3. Dip the new O-ring gasket in glycol, silicone or . _ If the outlet tank is being replaced and is equipped 
equivalent lubricant, and place the gasket in the with an oil cooler, transfer the oil cooler from the 
header groove. replaced tank to the new tank as outlined. 


Radiator for V-8 Engine with Automatic Transmission 


OUTLET OIL O-RING ALUMINUM 

TANK COOLER GASKET RADIATOR 
O-RING 
GASKET 


RUBBER 
GASKET 


RADIATOR FOR V-8 ENGINE WITH 
AUTOMATIC TRANSMISION SHOWN 


NOTE: 


RADIATORS FOR 6-CYLINDER ENGINES 
ARE SIMILAR EXCEPT OUTLET TANK DRAINCOCK 


WITH FILLER NECK !S ON RIGHT SIDE ia as 


OUTLET TANK FOR V-8 ENGINE 
WITH STANDARD TRANSMISSION 


Position the tank to the header using care not to 6. Clamp the tank in position on the header with two 
scratch the tank sealing surfaces with the header header clamps as shown. Tighten the header 
tabs. Make sure the top and bottom of the tank is clamps to compress the O-ring gasket. 
positioned properly with the other tank. 
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SERVICE PROCEDURES (Continued) 


Radiator Tank Removal 


BARBEE NO. 200 
CRIMP CLAMPS 


(‘e@ 


‘ eperete 


CCL 2479-A 


7. If locking-type pliers are used to squeeze the . With the jaws of the locking-type pliers closed 
header tabs against the tank, install a hex nut on and locked, turn the adjusting screw to position 
the pliers adjusting screw. the jaws against the shank of a 13/ 32-inch drill 

bit. Then, tighten the hex nut on the adjusting 
screw against the handle to lock the adjustment 
in place. 


LOCKING ADJUSTING 
TYPE 
PLIERS 
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SERVICE PROCEDURES (Continued) 


9. Squeeze the header tabs down against the lip of 
the tank base with the locking-type pliers while 
rotating the pliers toward the tank. 


. rrr 4/ 
L/ 


CCL2476-A 


10. If a special crimping tool is used follow the 
manufacturer’s instructions. 


BORROUGHS 
TOOL NO. BT-8260 


BARBEE NO. 200 
CRIMP CLAMP 


a 


a 
f Oo 


CCL2477-A 


CAUTION: It is, however, important that the 
assembled height of the crimp be 10.3mm 
(13/32 inch) when measured from the 
bottom of the header to the top of the tab. 


. Remove the header clamps and squeeze the 


header tabs down that were behind the clamps. 
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Engine Cooling 


12. Leak test the radiator at 145 kPa (21 psi). Most 
minor leaks at the header-to-tank seal can be 
corrected by again squeezing the header tabs 
down against the tank lip in the area of the 
indicated leak. 


Radiator Core Service 


The only approved service method for the aluminum 
radiator core is using a two-part epoxy material. The 
materials and supplies necessary to service the 
aluminum core radiator are: 


@ EPOXI-PATCH KIT No. 6C Aluminum, Hysol Division 
of the Dexter Corporation, Olean, New York 14760. 


@ Sandpaper and/or emery paper, 80 or 100 grit. 

@ Stainless steel wire brush No. 23151 or equivalent, 
Milwaukee Brush Manufacturing Co., Menomonee 
Falls, Wisconsin 5305 1. 


® 375-watt heating lamp. 
@® Mixing card and spatulas. 


Service Procedure 
Clean and leak test core as described in this 
section. 
Mark leak(s) and dry core with compressed air in 
area of leak(s). 


If leak is in fin area of core, spread fins away from 
leak before cleaning area. 


03-03-34 


03-03-35 


03-03-35 Engine Cooling 
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SERVICE PROCEDURES (Continued) 


4. Thoroughly clean the area around the leak with a 
stainless steel wire brush and, if necessary, 
emery paper to get to hard to reach areas. Use 


the brush on the epoxy as well as on the 
aluminum. 

CAUTION: Do not use wire brushes that are 
not stainless steel. 


o3 
vt; 


Ne & 


LOA aS io 


Q2278-1A 


8. Position the 375 watt heat lamp 305mm (12 
inches) from the service area and allow the 


epoxy to cure for two hours. 
CAUTION: Do not position the heat lamp 
closer to the epoxy area than 305mm (12 
inches). Do not use a heat gun or overheat 
the epoxy material. 


375-WATT HEAT 
LAMP POSITIONED 
305mm (12 INCHES) 
FROM REPAIR 


STANLESS STEEL 
WIRE BRUSH 


Q2277-1A 


5. Squeeze a bead (length) of Epoxi-Patch service 
material resin (Part A) on a clean, dry disposable 


flat mixing surface. Use uniform pressure to 
obtain an even bead. 

WARNING: OBSERVE ALL CAUTIONS AND 
WARNINGS PRINTED ON THE SERVICE 


MATERIAL CONTAINERS. 
6. Squeeze an equal bead (length) of Epoxi-Patch onan 
hardener (Part B) parallel to the Part A bead. Mix AREA 
Parts A and B together. sl 
9. When the epoxy is cured, test the service area. If 


If itis necessary to have the epoxy flow to obtain 
a satisfactory repair, warm the core around the 
leak with a 375-watt heat lamp. Then, apply the 


Epoxi-Patch material to the leak. 
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tank has been removed, clamp it to the header 
with No. 200 crimp clamps or equivalent to leak 


test. 
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SERVICE PROCEDURES (Continued) 


10. After a successful leak test, paint if required. 
Install the radiator tank as described in this 


section. 


BARBEE NO. 200 
CRIMP CLAMPS 


& 
~~ 
_— 
“= 
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i 
=x 
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— 
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a, 
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Draincock Replacement 

The draincock is located near the bottom of the inlet 
tank and can be replaced without removing the tank 
from the radiator. However, the radiator must be 
drained and should be removed from the vehicle for 


access to the draincock. 
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Engine Cooling 


03-03-37 


SERVICE PROCEDURES (Continued) 


Removal 


1. Turn the draincock stem counterclockwise to 
unscrew the stem and drain the radiator. After the 
radiator is drained, and when the stem is 
unscrewed to the end of the threads, pull the 
stem from the radiator tank and draincock body. 


INLET TANK 


2 


STEM 9 


8115 BODY 
8115 


SEAL 
8115 Q2607-1A 


2. Remove the draincock body from the radiator 
tank by squeezing the sides together with a pair 
of needle nose pliers. Then, pull the body from the 
inlet tank. 


CCL1977-A 


installation 


1. Check the draincock to be sure the body is 
installed loosely on the stem. If the stem is 
screwed into the body, the draincock cannot be 
installed into the tank opening. 


2. Push the loosely assembled draincock assembly 
body into the tank opening until it snaps into 
place. 


3. Tighten the draincock stem by turning clockwise 


to 2-3 N-m (18-27 in-lb) torque. 


STEM 


8 
Oxy, 


oy 


BODY LOOSE 
ON STEM 


CCL2174-A 

Oil Cooler Transfer Or Replacement 

Removal 

1. Remove the outlet tank from the radiator as 
outlined. 


2. Remove the retaining nuts and washers from the 
oil cooler inlet and outlet connections. Then, lift 
the oil cooler from the radiator outlet tank. 


3. Remove the rubber gaskets from the oil cooler 
inlet and outlet connections if the oil cooler is to 
be reused. 


Installation 


1. Install new rubber gaskets on the oil cooler inlet 
and outlet connections. 


2. Position the oil cooler to the radiator outlet tank 
and insert the inlet and outlet connections through 
the holes in the outlet tank. 


3. Install the flat washer and nut on each oil cooler 


connection to retain the oil cooler in the radiator 
outlet tank. 


4. Tighten the oil cooler retaining nuts to 12-15 Nem 


(9-11 ft-lb). 
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SERVICE PROCEDURES (Continued) 


5. Install the outlet tank on the radiator core header 
as outlined. 


OUTLET TANK FOR V-8 ENGINE 
WITH STANDARD TRANSMISSION 


OUTLET 


OIL 
COOLER 


NOTE: V8 RADIATOR SHOWN. 
1-6 RADIATOR HAS OIL 
COOLER AND FILLER 
NECK IN RH TANK 


Q2608-1A 
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03-03-39 Engine Cooling 03-03-39 


SPECIFICATIONS 


Refer to the following charts for engine cooling 
specifications. 


ENGINE COOLING SYSTEM REFILL CAPACITIES — F-150 THROUGH F-350, BRONCO, F-SUPER DUTY SERIES, 
AND E-150 THROUGH E-350 — DIESEL 


i 
) 


Equ 


4.9L F-150/350, F-Super 
(300 CID) Duty & Bronco Manual and Auto. Trans. — Standard 
6 
Manual Trans. with A/C or Super Cool 
Auto. Trans. with Super Cool or Standard 
Manual Trans. with A/C and Super Cool 
Auto. Trans. with A/C and Super Cool or just A/C 
5.0L F-150/250 
(302 CID) Bronco Manual Trans. — Standard 
V-8 
Manual and Auto. Trans. with A/C Auto. Trans. — 
Standard 
Manual and Auto. Trans. with Super Cool or Super Cool 


5.8L F-150/350 
(351 CID) Bronco Manual Trans. — Standard 
V-8 


7.5L 
(460 CID) 
V-8 
7.3L 
Diesel 


! 


a 
5 


HO 
i 


Auto. Trans. — Standard or A/C, Manual Trans. with A/ 
Manual and Auto. Trans. with Super Cool or Super Cool 


ve) 
x 


F-250/350, F-Super 
Duty Chassis Cab 
and Motor Home 
Chassis Vehicles 


_ 
N 


Cab and Commercial] ‘i! options 27® 


gx 
i 
2 


Te-2507850 | Al options 
@JInclude 5 quarts (or equivalent liters or Imperial quarts) in reservoir bottie. CQ2606-2C 


ENGINE COOLING SYSTEM REFILL CAPACITIES E- 150-250-350 GASOLINE 


Approximate Capacities 
Model Engine Vehicle Equipment 


Imp. Qts 


(us. Gte. | imp. ate 

TA A@LMI(G00CD)Six | withoutAirGonationng SYS tts Ya 
Tan] 4.9L M1(900 10) six | with air Gonitioning or SuperGooing | te | 46) 16 
[e-160:260 | 6.0L MFI(a02 CID) v-8 | Stendardand irGonditioning _——+| 78 | 140+) tee 
[e160-260 | 6.oLmri(ao2cive |Supercoong —SSSC~=~—~—C<istSSSC*d’SC CY 
re-160-260-060 | s.0L(@s1woI)Vv-8 |Stendardcoomg ——~—S~—CSC‘“ SCPC Cit 
[e-160-260-a60 | 6.81 (951 WCID)V-8 | Air Conditioning orSuperGoaing | 21 [| tee [20 
fe-2s0-a50 | rerqeocmnve [aloptons ——=SC~i~SCSt Sd] Sr Cd SC 


NOTE: Add 1 quart (U.S.) for heater. 
Add 1.8 quarts (U.S) for auxiliary heater (Econoline models). 


TQ2735A 
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SPECIFICATIONS (Continued) 


Description 
Radiator to Body Sheet Metal 
E- 150-250-350 
Radiator Hose Clamp 
(Double Wire Clamp) 
Radiator Hose Clamp 
(Tangential Screw) 


Thermostat Housing, All Engines 
Except 7.5L 


27-35 In-Lb 
27 In-Lb 


Radiator Top Brackets to Radiator 
Support, F- 150-250-350, F-Super 
Duty and Bronco 


Radiator Top Brackets to Radiator 27-44 In-Lb 
Support, F-Super Duty Stripped 
Chassis 


Radiator to Frame Insulator, 102-142 75-105 
F-Super Duty Commercial Chassis 
Radiator Support to Frame 41-47 
insulator Bolts, F- 150-250-350, 
F-Super Duty and Bronco 
160-217 118-160 
Insulator Bolts, F-Super Duty 
Stripped Chassis 
Shroud to Radiator, E-Series | 6-8 | 53-71 In-Lb 


(Continued) 


Radiator Support to Frame 


Vehicle 


F-150-F-350, F-Super Duty, Bronco, 
E-150-E350 


SPECIAL SERVICE TOOLS /EQUIPMENT 


@ No. 200 Crimp Clamp: 


The Barbee Company 
P.O. Box 323 


Louisville, Kentucky 40201. 


® No. 23151 Stainless Steel Wire Brush: 


The Milwaukee Brush Manufacturing Co. 
P.O. Box 830 


Menomonee Falls, Wisconsin 53051. 
@ Heat Lamp and Socket: 375 Watt. 


@ Epoxi-Patch Kit No. 6C Aluminum: 


Hysol Division of the Dexter Corporation 
Olean, New York 14760. 


@ Tool BT8260 and 8260-A Radiator Core Remover 
and Replacer: 
Borroughs Tool and Equipment Corporation 


2429 North Burdick St. 
Kalamazoo, Michigan 49007. 


Engine Cooling 


90 kPa (13 psi) 


03-03-40 


Shroud to Radiator, 
F- 150-250-350, F-Super Duty and 
Bronco 


Motorhome 


Fan Clutch Assembly to Water 
Pump, 4.9L 


Fan Clutch Assembly to Water 
Pump, All V-8 Engine Except 7.3L 


Fan Clutch Assembly to Water 
Pump, 7.3L Diesel 


Water Filter Hose Clip to Air Inlet 
Housing, 3/8-16 


Transmission Oil Line Fitting to 
Radiator, E-Series, F-Series, 
F-Super Duty and Bronco 


Transmission Oil Line Nut to Fitting 
on Radiator, E-Series, F-Series, 
F-Super Duty and Bronco 
35-44 In-Lb 


18-27 In-Lb 


Oil Cooler Line Clamps 


Min. Test Pressure 


Tool Number / 
Description Illustration 


T83T-6312-A 


Fan Clutch Pulley Holder — 
7.3L Diesel 


TEST-6312-A 


T83T-6312-B 
Fan Clutch Nut Wrench — 7.3L 
Diesel 
TOST-6312-B 


T84T-6312-C 


Fan Clutch Pulley Holder — 
4.9L Engine 
T84T-6312-C 


(Continued) 
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SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


ROTUNDA EQUIPMENT 


Tool Number/ 

Description illustration Tool Number Description 
T84T-6312-D 021-00012 Cooling System Pressurization Kit 
alse Ut ene ee ? 02 1-00046 Anti-Freeze Tester 

ngine 
106-000 10 Cooling System Flusher 


T84T-6312-D 


T85T- 18539-AH 
Heater Hose Disconnect Tool 


T85T-18539- AH 
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Fuel Charging and Controls, 5.0L and 5.8L 
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SECTION 03-04A Fuel Charging and Controls, 5.0L and 


0.8L 


SUBJECT PAGE SUBJECT PAGE 
CLEANING AND INSPECTION REMOVAL AND INSTALLATION (Cont’d.) 
Idle Air Control Valve Cleaning...............cccscesesees 03-04A-16 Puel INJOClOR scesssscacisinsccicivewheaieutecesaceevnsseeserauaeas 03-04A-15 
DESCRIPTION AND OPERATION Fuel Pressure Regulator ..............cccceccececcsceaceeves 03-04A-14 
Air Intake Manifold ................ccccceccesscnccensenccescceecs 03-04A-2 Fuel Supply Manifold Assembly ...............scesscsees 03-04A-12 
FUucl INJOCUOIS cic cccscinecciiccscvactsis ccoveesddvcadsccissvecsadess 03-04A-2 Idle Air Control Valve Assembly (IAC) ................. 03-04A-11 
Fuel Pressure Regulator .............ccccccsssssceecescececces 03-04A-3 Lower Intake Manifold .............ccccccccscescscececcecveces 03-04A-7 
Fuel Supply Manifold Assembly .............cccssecesesees 03-04A-4 Post-Service Procedures. ............cccccesscscesssscensenees 03-04A-5 
Throttle Body ASSeEMDIy................cccccecceccecsecceccees 03-04A-3 Pre-Service ProCedures...........cccscscecsccscsrevesecessens 03-04A-5 
DIAGNOSIS AND TESTING Throttle Position (TP) SeENSoOr.............ccecccceececeecs 03-04A-11 
Tips to Avoid Lean Air-Fuel Conditions................. 03-04A-5 Upper Intake Manifold and Throttle Body............. 03-04A-6 
REMOVAL AND INSTALLATION SPECIAL SERVICE TOOLS/EQUIPMENT...............- 03-04A-17 
Air Intake Throttle Body...............ccsccscseuecescenseces 03-04A-10 SPECIFICATIONS. ..........ccccccccccsscccccececcescccsccccecscess 03-04A-17 


VEHICLE APPLICATION 
Vehicles Equipped with 5.0L and 5.8L MFI V-8 Engines 


DESCRIPTION AND OPERATION 


The Multiport Fuel Injection system (MFI) is classified 
as a multi-point, pulse time, speed density control, fuel 
injection system. Fuel is metered into each intake port 
in a sequential firing order. Injectors pulse to follow 
engine firing order in accordance with engine demand 
through injectors mounted on a tuned intake manifold. 


A Powertrain Control Module (PCM)(12A650) accepts 
input from various engine sensors to compute the 
required fuel flow rate necessary to maintain a 
prescribed air / fuel ratio throughout the entire engine 
operational range. The PCM then outputs a command 
to the fuel injectors to meter the appropriate quantity 
of fuel. 


The PCM also determines and compensates for the 
age of the vehicle and its uniqueness. The system will 
automatically sense and compensate for changes in 
altitude (i.e., from sea level to mountains) and will also 


permit push-starting the vehicle should it become 
necessary (manual transmission only). 


The fuel delivery subsystem consists of a 
high-pressure in-tank mounted fuel pump and a fuel 
filter /reservoir delivering fuel from the fuel tank 
through a 20 micron fuel filter to a fuel charging 
manifold assembly. 


The fuel charging manifold assembly incorporates 
electrically actuated fuel injectors directly above each 
of the engine’s intake ports. The injectors, when 
energized, spray a metered quantity of fuel into the 
intake air stream. 


A constant fuel pressure drop is maintained across the 
injector nozzles by a pressure regulator. The regulator 
is connected in series with the fuel injectors and is 
positioned downstream from them. Excess fuel 
supplied by the pump, but not required by the engine, 
passes through the regulator and returns to the fuel 
tank through a fuel return line. 


One group of four injectors is energized 
simultaneously, once every crankshaft revolution 
followed by the second group of injectors in the next 
crankshaft revolution. The period of time that the 
injectors are energized (injector ‘‘on time’ or pulse 
width) is controlled by the PCM The PCM receives 
input from various engine sensors and uses this 
information to compute the required fuel flow rate 
necessary to compute the prescribed air / fuel ratio for 
the given engine operation. The PCM determines the 
needed injector pulse width and outputs a command to 
the injector to meter the exact quantity of fuel. 
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DESCRIPTION AND OPERATION (Continued) 


Electronic Fuel Injection, 5.0L and 5.8L MFI 
Engine 


—— 


FRONT OF ENGINE 


Upper Intake Manifold 
Throttle Linkage 
Throttle Body Assembly 
EGR Valve 

Idle Alr Control Valve 


Fuel Pressure Regulator 
Assembly 


Crossover Tube (Part of Fuel 
Supply Manifold) 


Lower Intake Manifold 
Assembly 


Fuel Injector Assembly 


Fuel Supply Manifold 
Assembly 


Fuel Charging and Controls, 5.0L and 5.8L 


Air Intake Manifold 


The air intake manifold is a two-piece (upper and lower 
intake manifold) aluminum casting. Runner lengths are 
tuned to optimize engine torque and power output. The 
manifold provides mounting flanges for the air throttle 
body assembly, fuel supply manifold and accelerator 
control bracketry and the EGR valve and supply tube. 
Vacuum taps are provided to support various engine 
accessories. Pockets for the fuel injectors are 
machined to prevent both air and fuel leakage. The 
pockets in which the injectors are mounted are placed 
to direct the injector fuel spray immediately in front of 
each engine intake valve. 


V4764-B 


Fuel injectors 


The eight fuel injector nozzles are electro-mechanical 
devices which both meter and atomize fuel delivered 
to the engine. The Multiport fuel injectors are mounted 
in the lower intake manifold and are positioned so that 
their tips direct fuel just ahead of the engine intake 
vaives. The injector consists of a solenoid and valve 
assembly. An electrical control signal from the PCM 
unit activates the injector solenoid, causing the needle 
to move inward off the seat, allowing fuel to flow. Since 


the injector flow orifice is fixed and the fuel pressure 
drop across the injector tip is constant, fuel flow to the 
engine is regulated by how long the solenoid is 
energized. Atomization is obtained by a director 
metering plate at the point where the fuel separates. 


03-04A-2 
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DESCRIPTION AND OPERATION (Continued) 


All vehicles equipped with 5.0L, 5.8L, 7.0L and 7.5L 
MFI engines have Deposit Resistant Injectors (DRI) 
installed. This injector is designed to eliminate the lean 
fuel delivery concerns which occur with conventional 
multiport fuel injectors when low grade, non-detergent 
fuels are used. 


A19017-A 


|ltem__ |Description 


Supply Manifold O-Ring 
Integral Filter 

Coil 

Armature 

Washer 

Lower Intake Manifold O-Ring 
Pintle Protection Cap 
Stainless Steel Valve Body 
Stainless Steel Needle (Pintle) 
Electrical Connector 


OOMOAN ODO A WN = 


a 


Fuel Charging and Controls, 5.0L and 5.8L 


Fuel Pressure Regulator 


The fuel pressure regulator is attached to the fuel 
supply manifold assembly downstream of the fuel 
injectors. It regulates the fuel pressure supplied to the 
injectors. The regulator is a diaphragm-operated relief 
valve in which one side of the diaphragm senses fuel 
pressure and the other side is subjected to intake 
manifold vacuum. The nominal fuel pressure is 
established by a spring preload applied to the 
diaphragm. Balancing one side of the diaphragm with 
manifold pressure maintains a constant fuel pressure 
drop across the injectors. Fuel in excess of that used 
by the engine is bypassed through the regulator and 
returns to the fuel tank. 


ENGINE VACUUM 
REFERENCE TUBE 


VALVE 
ASSEMBLY 


SPRING 
ee V) UPPER 
HOUSING 
FUEL 
FILTER DIAPHRAGM 
SCREEN 


MOUNTING 
PLATE 


NY 


O-RING 
GROOVE 


FUEL INLET TUBE FUEL OUTLET 
(SUPPLY) TUBE (RETURN) V7787-1A 


Throttle Body Assembly 


The throttle body assembly controls airflow to the 
engine through a double butterfly-type valve. The 
throttle position is controlled by a multiple-link, 
progressive opening, throttle linkage. The body is a 
single-piece die casting made of aluminum. It has a 
dual bore with an air bypass channel around the 
throttle plate. This bypass channel controls both cold 
and warm engine idle airflow as regulated by an idle air 
control valve (9F7 15) assembly mounted directly to 
the throttle body. The idle air control valve assembly is 
an electro-mechanical device, controlled by the PCM 
that meters the amount of air bypassed around the 
throttle plates in order to control engine idle speed. 
Engine coolant is diverted through the throttle body 
mounting pad to improve cold weather operation. 


Other features of the air throttle body assembly 
include: 


1. Apre-set stop to locate the WOT position. 
2. Athrottle body-mounted throttle position sensor. 


03-04A-3 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-04A-4 


DESCRIPTION AND OPERATION (Continued) 


Upper Intake Manifold and Throttle Body 
Assemblies 


V4789-H 


Part 
Number Description 


N803469-S 100 Screw and Washer 
Assembly, 1-2 Nem 

(9-18 In-Lb) (2 Req'd) 
Throttle Position Sensor 
Bolt, 5/ 16-18 x 1.5 16-24 
N-m (12-18 Ft-Lb) (4 Req’d) 
Throttle Body Gasket 
Upper Intake Manifold 


1 


9B989 
56524-S8 


9E936 
9424 


39 1252-S2 Screw 
N605733-S 100 Bolt, M6 x 20 
9F715 Idie Air Control Valve (IAC) 


9F670 IAC Valve Gasket 


Fuel Charging and Controls, 5.0L and 5.8L 
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Throttle Body, 5.8L MFI, 5.0L MFI Similar 


THROTTLE 


IDLE AIR 
CONTROL VALVE 


THROTTLE 
POSITION 
SENSOR PORTS (5.8L 0/8500 GVW ONLY) yg694-8 


CANISTER 


Fuel Supply Manifold Assembly 


The fuel supply manifold assembly delivers high 
pressure fuel from the vehicle fuel supply line to the 
eight fuel injectors. The assembly consists of two 
banks of tubular fuel rails connected by two permanent 


crossover connections, eight injector connectors, a 
mounting flange to the fuel pressure regulator and 
mounting attachments which locate the fuel manifold 
assembly and provide fuel injector retention. The fuel 
inlet and outlet connections have push-connect fittings. 
The unit is serviced as an assembly only. 


FUEL PRESSURE 
REGULATOR 


FRONT OF ENGINE 


INJECTOR 
V5301-1B 


1993 Econoline/F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-04A-5 Fuel Charging and Controls, 5.0L and 5.8L 03-04A-5 


DIAGNOSIS AND TESTING 


Tips to Avoid Lean Air-Fuel Conditions 


Rough idle, hesitation, poor throttle response, 
induction backfire and stalls during cold 

start / warm-up may be caused by the poor volatility of 
some high octane premium grade unleaded fuels (9 1 
octane or higher |R+M|/2). When compared to 
regular grade unleaded fuel (87 octane |R+M]/2), 
high octane premium grade unleaded fuel may cause 
long crank time. 


Use a regular grade unleaded fuel in all vehicles, 
except where a premium unleaded fuel is 
recommended in the Owner Guide. If lean air-fuel type 
symptoms are experienced, determine the grade and 
brand of fuel used and offer the following service tips. 


@ Advise those using a higher octane grade fuel to 
switch to a regular grade unleaded fuel. For those 
using a regular grade fuel, advise them to try 
another brand. 


Do not advise using a higher octane unleaded fuel 
than is recommended for that specific engine. Ford 
engines are designed to perform best using a high 
quality regular grade unleaded fuel. 


Only advise using a higher octane unleaded fuel to 
avoid potentially damaging spark knock or ping, but 
do so only after mechanical repairs are ineffective. 


NOTE: All unleaded gasolines used should contain 
detergent additives that are advertised as having 
‘‘keep clean’”’ or ‘‘clean up’’ performance for both 
intake valves and fuel injectors. 


REMOVAL AND INSTALLATION 


WARNING: DO NOT SMOKE, CARRY LIGHTED 
TOBACCO OR OPEN FLAME OF ANY TYPE WHEN 
WORKING ON OR NEAR ANY FUEL-RELATED 
COMPONENT, HIGHLY FLAMMABLE MIXTURES 
ARE ALWAYS PRESENT AND MAY BE IGNITED, 
RESULTING IN POSSIBLE PERSONAL INJURY. 


Pre-Service Procedures 


The fuel charging assembly consists of the air throttle 
body, and the upper and lower intake manifolds. Prior 
to service or removal of the fuel charging assembly, 


the following steps must be taken: 


1 Canbe purchased as a separate item. 


Open hood and install protective covers. 


Disconnect battery ground cable and secure it 
out of the way. Be sure ignition is in the off 
position. 


NOTE: When the battery has been disconnected 
and reconnected, some abnormal drive 
symptoms may occur while the Powertrain 
Control Module relearns its adaptive strategy. 
The vehicle may need to be driven 10 miles or 
more to relearn the strategy. 


Remove fuel cap and release tank pressure. 


Release pressure from fuel system at the fuel 
pressure relief valve using MFI Pressure Gauge 
T80L-9974-B or equivalent. The fuel pressure 
relief valve is located on the fuel line in the upper 
right corner of the engine compartment. To gain 
access to the fuel pressure relief valve, the valve 
cap must first be removed. 


NOTE: Not all assemblies may be serviceable 
while on the engine. In some cases, removal of 
the fuel charging assembly may ease service of 
the various subassemblies. To remove the entire 
fuel charging assembly, the following procedure 
should be performed. 


Post-Service Procedures 


After the service is complete and the fuel charging 
assembly is installed onto engine, the following steps 
must be taken: 


iz 


2. 
3. 
4 


Install fuel cap at tank. 
Connect battery ground cable. 
Add engine coolant, if necessary. 


Turn ignition switch on and off several times 
without starting engine to check for fuel leaks. 


NOTE: Check all connections at fuel rails, push 
connect fittings, etc. 


CAUTION: The fuel system is normally 
pressurized to 276 kPa (40 psi). 


Start engine and warm to operating temperature. 
Check for coolant leak if coolant was removed. 


Perform EEC-IV Self Test to check systems 
function. Refer to Powertrain Control/Emissions 
Diagnosis Manual. ' 
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REMOVAL AND INSTALLATION (Continued) 


Upper Intake Manifold and Throttle Body 
Removal 


1. Disconnect electrical connectors at idle air 
control valve , throttle position sensor and EGR 
position sensor. 


2. Disconnect throttle linkage at throttle ball. 
Disconnect AOD (5.0L only) or C6 (5.8L only) 
transmission linkage from throttle body. Remove 
two bolts securing throttle linkage bracket to 
intake. Position bracket with cables out of way. 


CAUTION: When disconnecting throttle 
cable from ball stud, use a screwdriver or 
similar tool close to the stud and pry slowly. 
Pulling by hand may damage the cable. 


3. Disconnect upper intake manifold vacuum fitting 
connections by disconnecting all vacuum lines to 
vacuum tree, vacuum lines to EGR valve and 
vacuum line to fuel pressure regulator. 


4. Disconnect PCV system by disconnecting hose 
from fitting on rear of upper manifold. 


5. On€Econoline models, remove the oil fill tube. 


6. Remove canister purge line(s) from fitting(s) on 
throttle body. 


7. Disconnect water heater lines from the throttle 
body. 

8. Disconnect EGR tube from EGR valve by 
removing flange nut. 


9. Remove bolt from upper intake support bracket 
to upper manifold. 


10. Remove six upper intake manifold retaining bolts. 


11. Remove upper intake and throttle body as an 
assembly from lower intake manifold. 


Fuel Charging and Controls, 5.0L and 5.8L 


03-04A-6 


Installation 


1. 


2. 


13. 


Clean and inspect the mounting faces of the lower 
and upper intake manifolds. 


Position new gasket on lower intake mounting 
face. The use of alignment studs may be helpful. 


Install upper intake manifold and throttle body 
assembly to lower manifold making sure gasket 
remains in place (if alignment studs are not used). 


Install six upper intake manifold retaining bolts 
and tighten to 17-24 N-m (12-18 ft-lb). 


Install upper intake support bracket to upper 
manifold attaching bolt. 


Install EGR tube. Tighten flange nuts to 34-47 N-m 
(25-35 ft-lb). 


Install canister purge lines to fittings on throttle 
body. 


Connect water heater lines to the throttle body. 
Connect PCV hose to rear of upper manifold. 


. Install oil fill tube (Econoline models). 
. Connect vacuum lines to vacuum tree, EGR valve 


and fuel pressure regulator. 


Position throttle linkage bracket with cables to 
upper intake manifold. Install two retaining bolts 
and tighten to 11-13 N-m (8-10 ft-lb). Connect 
throttle cable and transmission cable to throttle 
body. 

Connect electrical connectors at idle air contro! 
valve, TP sensor and EGR position sensor. 


NOTE: If lower intake manifold was removed, fill 
and bleed cooling system as outlined. Refer to 
Section 03-03. 
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REMOVAL AND INSTALLATION (Continued) 


Intake Manifold 


SCREW 
TIGHTEN TO 
17-24 N-m 
(12-18 FT-LB) 


FRONT OF ENGINE 


cee (i 


BOLT 
TIGHTEN TO 


Fuel Charging and Controls, 5.0L and 5.8L 


03-04A-7 


17-24 Nm 
(12-18 FT-LB) VACUUM FITTING 
90446 
TIGHTEN TO 
ex 8-13 Nem 5.8L SHOWN, 
SS. _ \ (6-10 FT-LB) 5.0L TYPICAL 


t 
! 
1 
si I 
STUD 
TIGHTEN TO 
Tks ] 17-24 N-m 
| ae (12-18 FT-LB) 
X : 


GASKET 
9H486 


OPTIONAL 
LOCATING PINS 
(2) PLACES 


LOWER INTAKE 
MANIFOLD 


Lower Intake Manifold 
Removal 


Remove upper intake manifold, throttle body and 
air cleaner assembly as outlined in this section, 
prior to lower intake manifold removal. 


Drain cooling system. 


Remove distributor assembly, cap and wires. 
Mark position of distributor and rotor during 
removal so that they can be installed in their 


original position. 


Disconnect the electrical connections at the 
engine coolant temperature sensor (12A648) , 
engine temperature sending unit, intake air 
temperature sensor (12A697) , sensor, electrical 
vacuum regulator (EVR) and Thermactor 
solenoids. 


Disconnect the injector wiring harness from main 
harness assembly. 


VACUUM FITTING 
90446 


FLAT SIDE 


PARALLEL TO ¢ 
—— OF CRANKSHAFT 
+ 10° 


UPPER INTAKE 
MANIFOLD-9425 


V5302-E 


Remove heated oxygen sensor 
(HO2S)(9F 47 2)ground wire from intake manifold 
stud. 


NOTE: The plated stud and ground wire must be 
installed in the same position from which it was 
removed. 


Perform all pre-service procedures as outlined to 
relieve any fuel system pressure. 


Disconnect fuel supply and return line retaining 
clips. Disconnect fuel supply and return lines from 


fuel rails, using Disconnect Tool D87L-9280-A 
and D87L-9280-B or equivalent. Refer to Fuel 
Supply Manifold Assembly in this section. 


Remove upper radiator hose from thermostat 
housing. 


. Remove water bypass hose. 
. Remove heater outlet hose at intake manifold. 
. Remove nut securing coil bracket and move 


bracket out of way. 
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REMOVAL AND INSTALLATION (Continued) 


13. Remove intake retaining bolts and studs, noting 14. Remove lower intake manifold assembly. 
location of studs and bolts. 


Lower Intake Manifold 


(2) (3) @) 
— —§ a | a 


07 
> 


ay 


> 
eo, (e 
(8) 


V4795-G 


Part Part 
Number Description Number Description 
1 5 


ECT Sensor Location Wiring Harness 
Fuel Injector Assembly ; Fuel Return Tube (Part of 


Fuel Pressure Regulator 9F792 Assembly) 
Assembly IAT Sensor Location 


Fuel Supply Manifold Water Temperature Sender 


Assembly Location 


(Continued) Pressure Relief Valve 


Installation 3.2mm (1/8 INCH) 


DIA. BEAD INTAKE 
1. Clean and inspect the mounting faces of the lower SILICONE RUBBER MANIFOLD 


intake manifold, cylinder heads and cylinder block D6AZ-19562-AA OR ie 
surfaces. Refer to Section 03-00. EQUIVALENT ere 

, ” SEALER (4-JOINTS) CYLINDER 
Apply 1.6mm (1/ 16-inch) bead of Silicone HEAD MANIFOLD 


Rubber D6AZ- 19562-BA (ESB-M4G92-A) or 
equivalent sealer to the end seals (junction). 


1.6mm (1/16”) DIA. BEAD 
SILICONE RUBBER 


SEAL MOUNTING SURFACE D6AZ-19562-BA 


OF CYLINDER BLOCK (ESB-M5G92-A) OR 
EQUIVALENT 


SEALER (4-SEAL ENDS) 


NOTE: THIS SEALER SETS UP WITHIN 
15 MINUTES AFTER APPLICATION. 
TO ASSURE EFFECTIVE SEALING, 
ASSEMBLY SHOULD PROCEED 
PROMPTLY. A3715-J 
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REMOVAL AND INSTALLATION (Continued) 


3. Install end seals on the cylinder block and new 
gaskets on the cylinder heads. 


NOTE: The gaskets must be interlocked with the 
seal tabs. 


Lower Intake Manifold 


NUT 
TIGHTEN TO 
11-13 Nem 
(8-10 FT-LB) 


BOLT 
TIGHTEN TO | 


32-33 Nem 
(23-25 FT-LB) 


LOWER INTAKE 
MANIFOLD 
ASSEMBLY 

9K461 


FRONT OF ENGINE 


FRONT OF ENGINE 


7 ASKETS (INSTALL WITH 


g TRADEMARK TOWARDS HEAD) 
! 


END SEAL 


V4793-1A 


Install two locator pins into opposite corners. 


Carefully lower intake manifold assembly into 
position. 


FUEL RAIL 
ASSEMBLY 
9F792 


STUD 
TIGHTEN TO 
32-33 N-m 
(23-25 FT-LB) 


LOCATING PIN 
(4 PLACES) 


V4792-E 
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Fuel Charging and Controls, 5.0L and 5.8L 03-04A-10 


REMOVAL AND INSTALLATION (Continued) 


Install intake manifold bolts and studs. Tighten all 
bolts and studs using the sequence shown in 
three steps as follows: 


Step 1. Tighten all to 11 N-m (8- ft-lb). 
Step 2. Tighten all to 22 N-m (16 ft-lb). 
Step 3. Tighten all to 31-34 N-m (23-25 ft-lb). 


rs; fe | S ! 
Gl! _QCIGrEC— GUO” 


a @@ & Oa 


Install coil and solenoid bracket to intake manifold 
studs and exhaust manifold stud. Install retaining 
nuts and tighten to 6-7 N-m (53-62 in-lb). 


Install upper radiator hose and water bypass 
hose to thermostat housing. 


Install heater outlet hose to intake manifold. 


. Connect fuel supply and return lines to fuel rails. 


These are push-connect fittings. Connect fuel line 
retaining clips. 


. Connect the electrical connectors to engine 


coolant temperature sensor , intake air 
temperature sensor engine temperature sending 
unit, electrical vacuum regulator (EVR) and 
Thermactor solenoids. 


. Install distributor assembly in the proper position 


as noted during removal. Install distributor cap 
and wires. 


. Install upper intake manifold as outlined. 
. Fill and bleed the cooling system. Refer to 


Section 03-03. 


. Perform all post-service procedures as outlined 


Air intake Throttle Body 
Removal 


1. 


Disconnect throttle linkage at throttle ball. 
Disconnect AOD (5.0L only) or C6 (5.8L only) 
transmission linkage from throttle body. 


CAUTION: When disconnecting throttle 
cable from ball stud, use a screwdriver or 
similar tool close to the stud and pry slowly. 
Pulling by hand may damage the cable. 


Disconnect throttle position sensor (9B989) and 
idle air control valve connectors. 


Remove four throttle body bolts. 


N“N aut 
THROTTLE 
pe BODY 
1 VY ASSEMBLY 


BOLT (4) 


V4796-F 


4. Carefully separate air throttle body from upper 
intake manifold. 


5. Remove and discard gasket between throttle 
body and upper intake manifold. 


THROTTLE 
BODY 
ASSEMBLY 


GASKET 


ea V4797-F 


Installation 


1. Make sure that both throttle body and upper 
intake manifold gasket surfaces are clean. 


NOTE: If scraping is necessary, be careful not to 
damage gasket surfaces of throttle body and 
upper manifold assemblies, or allow material to 
drop into manifold. 
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REMOVAL AND INSTALLATION (Continued) 


Install throttle body gasket on the four studs of 3. Remove two throttle position sensor retaining 
the upper intake manifold. Screws. 


Install throttle body to upper intake manifold. 4. Remove throttle position sensor. 


Secure throttle body assembly to upper intake Installation 


nifold with f ini 43 cai 
Hs bs 4 cs C oa Bae © poltss Namen 1. Position the throttle position sensor so that the 


_ scribe mark on the sensor and throttle body are 
Connect idle air control valve and throttle position on the same side and aligned. Then, rotate 


(TP) sensor electrical connectors. throttle position sensor clockwise to align scribe 
Connect throttle cable and transmission linkage marks. 


to throttle body. . Secure sensor to throttle body assembly with two 
retaining screws. Tighten to 1-2 N-m (9-18 in-Ib). 


Connect electrical connector to harness. 


. Adjust throttle position sensor as described in the 
THROTTLE Powertrain Control /Emissions Diagnosis 


BODY Manual. 
ASSEMBLY 


Iidie Air Control Valve Assembly (IAC) 
Removal 


1. Disconnect the idle air control valve assembly 
connector from the wiring harness. 


2. Remove the two idle air control valve retaining 
bolts. 


NOTE: 5.0L shown, 5.8L similar. 


BOLT (4) 


Throttle Position (TP) Sensor 


Removal 


1. Disconnect throttle position (TP) sensor from 
wiring harness. 


2. Scribe a reference mark across the edge of the 
throttle position sensor and to the throttle body, if 
the same TP sensor is to be installed, to make 
sure correct position during installation is 
achieved. 


2 Canbe purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove the idle air control valve and gasket. . Install retaining screws. Tighten to 8-12 Nem 
(7 1-106 in-Ib). 
IDLE AIR CONTROL . Connect electrical connector for the idle air 
VALVE ASSEMBLY THROTTLE control valve. 
BODY 
ASSEMBLY 


GASKET 
V4800-E 


Installation 


1. Make sure that both throttle body and idle air 
control valve gasket surfaces are clean. 


NOTE: If scraping is necessary, be careful not to 
damage idle air control valve or throttle body 
gasket surfaces, or drop material into throttle 
body. 

2. Install gasket and idle air control valve on throttle 
body surfaces. 


NOTE: 5.0L shown, 5.8L similar. 


Fuel Supply Manifold Assembly 

Removal 
Perform all pre-service procedures as outlined. 
Remove upper manifold assembly as outlined / 


Disconnect fuel supply and return line retaining 
clips. 

Using Disconnect Tool D87L-9280-A or -B or 
equivalent, disconnect the fuel chassis inlet and 
outlet fuel hoses from the fuel supply manifold as 
follows: 


Fit tool to coupling so that tool can enter cage 
opening to release the garter spring. 


Push the tool into the cage opening to release 
the female fitting from the garter spring. 


V8036-D . Pull the coupling male and female fittings 
apart. 


GASKET 
SURFACE 


9F670 BOLT (2) 
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REMOVAL AND INSTALLATION (Continued) 


d. Remove the tool from the disconnected 
coupling. 


TOOL SPRING LOCK 
CONNECTOR TOOL 
D87L-9280-A — 3/8 INCH 
D87L-9280-B — 1/2 INCH 


USE SPECIFIED 
TOOL OR 
EQUIVALENT 


PUSH TOOL INTO 
CAGE OPENING 


NOTE: SPECIFIED TOOL 
WILL FIT AROUND 
RUBBER COVERED 


FUEL LINE. 


©) V9059-A 


FUEL SUPPLY MANIFOLD 
SUPPLY TUBE 
CROSSOVER TUBE 


Gs 
OMT ay, (Sy “ 


ave gee 
-  B, ¢, r¢ Ee 
LZ gees: WY La oS, 
ee oe’. 


ooo0cbet 
PES 
—\lLexre ¥, — 4 


V i/o (ee 7 a 
a 
e\. \ ¥ 
—— ep a & 
=!) <) <i Cee, Lb 
\ y (¢ LRP A = 6 se 
\' [,¢ Sa BD Sg 
awa, PS \ = | > 
LOI PII 7777 we HTT AN ae 
©) [TAS 
FUEL SUPPLY MANIFOLD 
RETURN TUBE 


V4805-F 
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5. Remove four (two per group) fuel supply manifold 
retaining bolts. 


YY Surry 
(NEN 


6. Remove manifold. 


NOTE: Fuel injectors will stay in fuel supply 
manifold when removed. 


he : : 
QF. ces 
TESA / 
| ALA 
Ya ero ee 


zs 
 ———— > 


ry 
pes 
CZ 


. 
a* 
— = 


DISENGAGE FUEL 
INJECTORS AT 
LOWER MANIFOLD v4807-C 


Installation 

1. Make sure injector caps are clean and free of 
contamination. 

2. Install injectors into fuel supply manifold then seat 
injectors into pockets in lower intake manifold. 
Make sure the injectors are properly seated. 


SF STP} Yee <a 
7S CBS 
AN ee So = 
SI Pad 
Raw CD 


ry 


Ay, 


ENGAGE FUEL 
INJECTORS AT 
LOWER MANIFOLD 


V4865-C 
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REMOVAL AND INSTALLATION (Continued) 


3. Secure the fuel manifold assembly using four 
retaining bolts. Tighten to 8-12 N-m (7 1-105 
in-lb). 


FUEL 
a, SUPPLY 
MANIFOLD 


LEN 
Ca (SAN 
LS QF WAAS ro) 
= \ ool ae | 
07) ) SR 
ASW Sg 
5 S FS : 
Mm / 
BOLT ‘ = 
BOLT V4806-1B 


4. Connect the fuel inlet and outlet lines at the fuel 
rail connections as follows: 


a. Check for missing of damaged garter spring, 
remove damaged spring with small hooked 


wire, and install new spring. 


b. Clean fittings with solvent. Check for missing 


or damaged O-rings. Replace missing 


O-rings. If either O-ring is damaged, replace 


both. 


c. Assemble fitting by pushing with a slight 
twisting motion. 


d. Toensure coupling engagement, pull on fitting 
and visually check to be sure garter spring is 


over flared end of female fitting. 
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REPLACEMENT GARTER SPRINGS: 
3/8 INCH — E1ZZ-19E576-A 
papa he 1/72 INCH — E1ZZ-19E576-B 


REPLACEMENT O-RINGS 
390846-S96 (3/8 INCH DIA., 
2 PER FITTING) 


390847-S96 (1/2 INCH DIA., 

2 PER FITTING) 
—y_¥ 
\) 


USE ONLY SPECIFIED FUEL 
RESISTANT O-RINGS 
(COLOR: BROWN) 


LUBRICATE O-RINGS WITH 

CLEAN ENGINE OIL 
GARTER 
SPRING 


Connect fuel line retaining clips. 
Install upper intake manifold as outlined. 


Fuel Pressure Regulator 
Removal 


Perform all pre-service procedures if removing 
fuel pressure regulator while fuel supply manifold 
is installed on engine. 


Remove vacuum line at pressure regulator. 


Remove three Allen head retaining screws from 
regulator housing. 


Remove pressure regulator assembly, gasket 
and O-ring. Discard gasket and inspect O-ring for 
signs of cracks or deterioration. 
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REMOVAL AND INSTALLATION (Continued) 


5. If scraping is necessary, be careful not to damage 
fuel pressure regulator or fuel supply line gasket 
surfaces. 


FUEL PRESSURE 
REGULATOR 


ps 
aS RETAINING 


SCREWS 
(3 REQ'D) 


i 


~ —faim— —_' 


installation 


Lubricate fuel pressure regulator O-ring with 
10W-30 oil WSE-M2C903-A2 or equivalent. 


Make sure gasket surfaces of fuel pressure 
regulator and fuel injector manifold are clean. 


Install O-ring and new gasket on regulator. 


Install fuel pressure regulator on injector manifold. 
Tighten three retaining screws to 3-5 N-m (27-44 
in-Ib). 


Install vacuum line to regulator. 
Perform all post-service procedures, if fuel supply 


manifold is installed on engine. 


Fuel Injector 
Removal 
Perform all pre-service procedures as outlined. 


Remove upper intake manifold and fuel supply 
manifold as outlined. 


Carefully remove electrical harness connectors 
from individual injectors as required. 


ELECTRICAL 
CONNECTOR 


INJECTOR V4809-1B 


4. Grasping injector body, pull up while gently 
rocking injector from side to side. 
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LOWER 


INTAKE 
MANIFOLD 


5. Inspect injector O-rings (two per injector) for 
signs of deterioration. Replace as required. 


NOTE: Deposit resistant injectors (DRI) do not 
need to be cleaned. 


tf i=? SEALS 
{Toy 


ae INJECTOR 
aw PLASTIC HAT 
V5040-1A 


Installation 


1. Lubricate new O-rings with light 10W-30 oil 
WSE-M2C903-A2 or equivalent and install two on 
each injector. 


CAUTION: Never use silicone grease. It will 
clog the injectors. 


2. Install injector(s) using light, twisting, pushing 


motion. 


3. Install fuel supply manifold as outlined in this 
section. 


LOWER 
INTAKE 
MANIFOLO 


V4810-D 
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REMOVAL AND INSTALLATION (Continued) 


Install electrical harness connectors to injectors. 


Install upper intake manifold as outlined in this 
section. Perform all post-service procedures as 
outlined. 


ELECTRICAL 
CONNECTOR 


_ INJECTOR 


CLEANING AND INSPECTION 


Idle Air Control Valve Cleaning 


CAUTION: This cleaning procedure may be used 
with sludge tolerant bodies which are identified 
with a yellow/black “‘attention”’ label. No attempt 
should be made to clean the throttle body 
bore/plate area by directly spraying or 
scrubbing. Do not run vehicles with air flow 
meters during the cleaning procedure. 


5.0L CLEANABLE A19019-A 


Plug the actuator into the connector in Rotunda 
Cleaner / Tester 113-O00009 or equivalent. 


Remove the air duct to the throttle body inlet. 


Disconnect the idle air control valve signal lead. 


Attach the actuator harness plug to the idle air 
control valve. 
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5. Start the actuator and then start the engine. 


CAUTION: Do not start engines that have air 
flow meters. 


6. Spray Carburetor Tune-up Cleaner 
D9AZ-19579-AA for about five seconds into the 
idle air control valve inlet passage while the 
actuator is operating. 


CAUTION: Avoid direct spraying on throttle 
plate /bore area. 


7. Stop the engine and actuator. Let everything 
soak for 15 minutes. 


8. Start the actuator and then start the engine. 


CAUTION: Do not start engines that have air 
flow meters. 


9. Spray the Carburetor Tune-up Cleaner into the 
idle air control valve passage leading to the inlet 
of the valve for up to one minute. 


CAUTION: Do not spray for longer than six 
continuous seconds on engines that have air 
flow meters and are not running. 


10. Stop the actuator and stop the engine if running. 
11. Reinstall the air duct. 


12. Start and run the engine for about one minute to 
dry out the solvent residue. 


13. Operate the actuator to make sure the solvent is 
purged from the idle air control valve. 


14. Disconnect the actuator from the idle air control 
valve. 


15. Reattach the control signal lead to the idle air 
control valve. 


16. Check the engine for normal operation. 
Alternate Cleaning Procedure 


NOTE: To be used only when tools for the preferred 
method are not available. 


Remove the idle air control valve from the throttle 
body assembly. Remove the electrical solenoid 
assembly from the mechanical portion of the idle air 
control valve by removing the two screws, then sliding 
the mechanical portion away from the solenoid. 


Soak the mechanical portion in Carburetor Tune-Up 
Cleaner D9AZ-19579-BA (ESR-M14P9-A) or 
equivalent for two to three minutes maximum. 


CAUTION: Do not exceed three minutes soak 
time, and do not use choke cleaner as an internal 
O-ring may begin to deteriorate. 


With the mechanical portion completely submerged, 
shake in all directions: up, down, right and left. Then 
push in on the rod that mates with the solenoid 
assembly, and again shake in all directions with the 
unit submerged and the rod held in as far as possible. 


Remove the unit from the cleaning fluid and dry out 
thoroughly with shop air. 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Tool Number Description 
rae 7 
D87L-9280-B Disconnect Tool, 1/2-Inch 
23-25 


D87L-9280-A Disconnect Tool, 3/8-Inch 


35-50 
In-Lb 113-0000 1 Injector Cleaner/ Tester 
12-18 113-00009 Air Bypass Actuator 


4-5.6 
8-12 71-106 
In-Lb 
~ did 
5 
12 71-105 
In-Lb 
Coil Bracket to Manifold Stud 7 53-62 
In-Lb 


Throttle Cable Bracket to Manifold 11-13 | B10 


-5 
43 
3- 27-44 
In-Lb 
8- 
6- 


SPECIAL SERVICE TOOLS/EQUIPMENT 


T80L-9974-B 
MFI Fuel Pressure Test Gauge 


T80L-9974-B 
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Fuel Charging and Controls, 4.9L 


03-04B-1 


SECTION 03-04B Fuel Charging and Controls, 4.9L 
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DESCRIPTION AND OPERATION 


The Multiport Fuel Injection system (MFI) is classified 
as a multi-point, pulse time, speed density control, fuel 
injection system. Fuel is metered into each intake port 
in a sequential firing order. Injectors pulse to follow 
engine firing order in accordance with engine demand 
through injectors mounted on a tuned intake manifold. 


A powertrain control module (PCM)(12A650) accepts 
input from various engine sensors to compute the 
required fuel flow rate necessary to maintain a 
prescribed air /fuel ratio throughout the entire engine 
operational range. The computer then outputs a 
command to the fuel injectors to meter the appropriate 
quantity of fuel. 


The powertrain control module also determines and 
compensates for the age of the vehicle and its 
uniqueness. The system will automatically sense and 
compensate for changes in altitude and will also permit 


push-starting the vehicle should it become necessary 
(manual transmission only). 
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The fuel delivery subsystem consists of a 
high-pressure in-tank mounted fuel pump and a fuel 
filter / reservoir delivering fuel from the fuel tank 
through a 20 micron fuel filter to a fuel charging 
manifold assembly. 


The fuel charging manifold assembly incorporates 
electrically actuated fuel injectors directly above each 
of the engine's intake ports. The injectors, when 
energized, spray a metered quantity of fuel into the 
intake air stream. The amount of fuel entering the 
cylinder is increased or decreased by varying the time 
the injector is held open. The injector opening area or 
injector fuel pressure (psi) does not vary. 


Fuel Charging and Controls, 4.9L 03-04B-2 


03-04B-2 


DESCRIPTION AND OPERATION (Continued) 


4.9L Multiport Fuel Injection Engine 


UPPER INTAKE 
MANIFOLD 
ASSEMBLY 


FUEL INJECTOR 


WIRING 
HARNESS 


AIR THROTTLE 
BODY ASSEMBLY 


> 


23 
cs 
zw 
<3 
=d 


LOWER INTAKE 


FUEL CHARGING 
MANIFOLD 
ASSEMBLY 


V5838-E 
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DESCRIPTION AND OPERATION (Continued) 


A constant fuel pressure drop is maintained across the 
injector nozzles by a pressure regulator. The regulator 
is connected in series with the fuel injectors and is 
positioned downstream from them. Excess fuel 
supplied by the pump, but not required by the engine, 
passes through the regulator and returns to the fuel 
tank through a fuel return line. 


The injectors are energized in two sets of three 
injectors, 1-3-5 in one set and 2-4-6 in the other, with 
one set energized every crankshaft revolution. The 
period of time that the injectors are energized (injector 
‘fon time’ or pulse width) is controlled by the 
powertrain control module. Input from various engine 
sensors is used to compute the required fuel flow rate 
necessary to maintain a prescribed air / fuel ratio for 
the given engine operation. The computer determines 
the needed injector pulse width and outputs a 
command to the injector to meter the exact quantity of 
fuel. 


Air Intake Manifold 


The air intake manifold is a two-piece (upper and lower 
intake manifold) aluminum casting. Runner lengths are 
tuned to optimize engine torque and power output. The 
manifold provides mounting flanges for the air throttle 
body assembly, fuel supply manifold and accelerator 
control bracketry and the EGR valve and supply tube. 
Vacuum taps are provided to support various engine 
accessories. Pockets for the fuel injectors are 
machined to prevent both air and fuel leakage. The 


pockets in which the injectors are mounted are placed 
to direct the injector fuel spray immediately in front of 
each engine intake valve. 


Part 
Number Description 


9424 Upper Intake Manifold 
9H486 Gasket 

12A967 Intake Air Temperature 
Sensor 

Stud (7 Req.) 

5/ 16-18 x 2.505 
16-24N-m 

(12-18 Ft-Lb) 

Lower Intake Manifold 
PCV Connector 
Vacuum Tree 


1 


9K641 
390659-S 100 
9D446 


TV5841A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aue INEGAY INC. - 2014 
ALL RIGHTS RESERVED 


03-04B-4 Fuel Charging and Controls, 4.9L 


DESCRIPTION AND OPERATION (Continued) 


Fuel Injectors 


The fuel injector nozzles are electro-mechanical 
_devices which both meter and atomize fuel delivered 
to the engine. The MFI injectors are mounted in the 
lower intake manifold and are positioned so that their 
tips are directing fuel just before the engine intake 
valves. The valve body consists of a 
solenoid-actuated valve assembly, therefore, fuel flow 
to the engine is regulated only by how long the 
solenoid is energized. An electrical signal from the 
powertrain control module activates the solenoid, 
causing the needle to move inward, off the seat, 
allowing the fuel to flow through the orifice. 
Atomization of the fuel is obtained by 
director /metering plate and the pintle at the point 
where the fuel separates. 


A19017-A 


| Item | Description 


Supply Manifold O-ring 
Integral Filter 

Coil 

Armature 

Washer 

Lower Intake Manifold O-ring 
Pintle Protection Cap 
Stainless Steel Valve Body 


(Continued) 


| ttem | Description 


Stainless Steel Needle (Pintle) 
Electrical Connector 


Fuel Pressure Regulator 


The fuel pressure regulator is attached to the fuel 
supply manifold assembly downstream of the fuel 
injectors. It regulates the fuel pressure supplied to the 
injectors. The regulator is a diaphragm-operated relief 
valve in which one side of the diaphragm senses fuel 
pressure and the other side is subjected to intake 
manifold vacuum. The nominal fuel pressure is 
established by a spring preload applied to the 
diaphragm. Balancing one side of the diaphragm with 
manifold pressure maintains a constant fuel pressure 
drop across the injectors. Fuel, in excess of that used 
by the engine, is bypassed through the regulator and 
returns to the fuel tank. 


ENGINE VACUUM 
REFERENCE TUBE 


VALVE 
ASSEMBLY 
SPRING 
SPRING 


UPPER 
SEAT HOUSING 
FUEL 


FILTER DIAPHRAGM 
SCREEN 


LOWER 
HOUSING 


GROOVE 


FUEL INLET TUBE FUEL OUTLET 
(SUPPLY) | TUBE (RETURN) = 777-4, 


Throttle Body Assembly 


The throttle body assembly controls airflow to the 
engine through a double butterfly-type valve. The 
throttle position is controlled by multiple-link, 
progressive opening, throttle linkage. The body is a 
single-piece die casting made of aluminum. It has a 
dual bore with an air bypass channel around the 
throttle plate. This bypass channel controls both cold 
and warm engine idle control as regulated by an idle air 
control valve (9F7 15) assembly mounted directly to 
the throttle body. The valve assembly is an 
electro-mechanical device controlled by the 
powertrain control module. It incorporates a linear 
actuator which positions a variable area metering 
valve. Engine coolant is diverted through the throttle 
body mounting pad to improve cold weather operation. 


03-04B-4 
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03-04B-5 Fuel Charging and Controls, 4.9L 03-04B-5 


DESCRIPTION AND OPERATION (Continued) 


Other features of the air throttle body assembly 
include: 


A pre-set stop to locate the WOT position. 


A throttle body-mounted throttle position sensor 
(9B989). 


Two canister purge ports for evaporative 
emission control. 


INJECTOR 
CONNECTOR (6) 


PRESSURE 

FUEL PRESSURE REGULATOR 
RELIEF VALVE 

AIR THROTTLE BODY ASSEMBLY AND CAP 

UNTING 


MO 
THROTTLE ATTACHMENTS (3) 


“IDLE AIR 
\ CONTROL VALVE 
IDLE SPEED 


CONTROL DIAGNOSIS AND TESTING 


Tips to Avoid Lean Air-Fuel Conditions 


Rough idle, hesitation, poor throttle response, 
induction backfire and stalls during cold 

start /warm-up may be caused by the poor volatility of 
some high octane premium grade unleaded fuels (9 1 
octane or higher ([R+M]/2). When compared to 
regular grade unleaded fuel (87 octane), high octane 
premium grade unleaded fuel may cause long crank 
time. 


Use a regular grade unleaded fuel in all vehicles, 


CANISTER 
THROTTLE PURGE 
POSITION PORTS 
SENSOR 


V4762-F 


Fuel Supply Manifold Assembly 


The fuel supply manifold assembly delivers 
high-pressure fuel from the vehicle fuel supply line to 
the six fuel injectors. The assembly consists of a 
preformed tube for fuel supply and one for fuel return. 
The fuel manifold assembly has six injector 
connectors, a mounting flange for the fuel pressure 
regulator, and mounting attachments which locate the 
fuel manifold assembly and provide fuel injector 
retention. The manifold also is equipped with a fuel 
pressure relief valve on the fuel supply tube. 


except where a premium unleaded fuel is 

recommended in the Owner Guide. If lean air-fuel type 
symptoms are experienced, determine the grade and 
brand of fuel used and offer the following service tips. 


@ Advise those using a higher octane grade fuel to 
switch to a regular grade unleaded fuel. For those 
using a regular grade fuel, advise them to try 
another brand. 


Do not advise using a higher octane unleaded fuel 


than is recommended for that specific engine. Ford 
engines are designed to perform best using a high 
quality regular grade unleaded fuel. 


Advise using a higher octane unleaded fuel to avoid 
potentially damaging spark knock or ping, but do so 
only after mechanical repairs are ineffective. 


NOTE: All unleaded gasolines used should contain 
detergent additives that are advertised as having 
“keep clean’’ or ‘‘clean up’’ performance for both 
intake valves and fuel injectors. 
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REMOVAL AND INSTALLATION 


Pre-Service Procedures 1. Perform all Pre-Service Procedures as outlined. 
WARNING: DO NOT SMOKE, CARRY LIGHTED Drain approximately two to three quarts of 
TOBACCO OR OPEN FLAME OF ANY TYPE WHEN coolant from radiator. 
WORKING ON OR NEAR ANY FUEL-RELATED 2. Disconnect electrical connectors at: 
COMPONENT. HIGHLY FLAMMABLE MIXTURES - 
ARE ALWAYS PRESENT AND MAY BE IGNITED, @ throttle position sensor. 
RESULTING IN POSSIBLE PERSONAL INJURY. @ idle air control valve. 
NOTE: If subassemblies are to be serviced and/or 
removed with the fuel charging assembly mounted on feta 
the engine, the following steps must be taken: CONTROL v ALVE 
LECTRICAL 
Open hood and install protective covers. CONNECTOR eee 


Make sure ignition is off. 


Disconnect battery ground cable and secure it 
out of the way. 


Remove fuel filler cap to relieve fuel tank 
pressure. 


Release pressure from fuel system at the fuel 
pressure relief valve using Pressure Gauge 
T80L-9974-B. The fuel pressure relief valve is 
located on the fuel supply manifold assembly near 
the rear of the engine. To gain access to the fuel 
ressure relief valve, the valve cap must first be 
oh oven p @ EVP sensor, located on the EGR valve. 
@ injector wiring harness to main engine harness. 


® electronic purge valve (if equipped). 


V5842-E 


Post-Service Procedures 
After the service is complete and the fuel charging TO ELECTRONIC 


Sa PURGE 
assembly is installed onto engine, the following steps ee eECR TORE CENCOE 
must be taken: 


1. Install fuel cap at tank. 

2. Connect battery ground cable. 

3. Add engine coolant, if necessary. 
4 


Turn ignition switch on and off several times 
without starting engine to check for fuel leaks. 


NOTE: Check all connections at fuel rails, 
push-connect fittings, etc. 


CAUTION: The fuel system is normally 
pressurized to 276 kPa (40 psi). 


Start engine and warm to operating temperature. 
Check for coolant leak if coolant was removed. 


Perform EEC-IV Self Test to check systems 
function. Refer to Powertrain Control /Emissions 


Diagnosis Manual. ' TO INTAKE AIR 
= ist . TEMPERATURE SENSOR 


V6843-D 


3. Disconnect the following vacuum connections: 
Fuel Charging Assembly @ vacuum line at the EGR valve. 

Removal ® vacuum lines at the secondary air bypass 
NOTE: Not all assemblies may be serviceable while on valve. 


the engine. In some cases, removal of the fuel . @ Evaporative Emission Shed System (EESS) 
charging assembly may ease service of the various evaporative lines to the throttie body. 


subassemblies. To remove the entire fuel charging 
assembly, the following procedure should be ® vacuum line at the fuel pressure regulator. 
performed. 


1 Canbe purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


@ vacuum lines to the upper intake manifold 
vacuum tree. Labeling the hose locations with 
tape is recommended to aid installation. 


UPPER INTAKE 
MANIFOLD 
VACUUM TREE _ 


4. Disconnect the PCV hose from the fitting located 
on the underside of the upper intake manifold. 


5. Remove the throttle linkage shield and disconnect 
the throttle linkage and speed control cables. 
Unbolt the accelerator cable from the bracket 
and position the cable away from the engine. 


CAUTION: When disconnecting throttle 
cable from ball stud, use a screwdriver or 
similar tool close to the ball stud to pry off. 
Removing by hand may damage the cable. 


6. Disconnect the air inlet hoses from the throttle 
body. 


7. Disconnect the EGR tube from the EGR valve and 
the rear exhaust manifold. Remove the tube from 
the engine. 
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CONNECTOR (PART OF EGR) 


EGR VALVE TUBE ASSEMBLY-9D477 


10. 


EGR TUBE 
ASSEMBLY 


9F 483 TIGHTEN TO 34-47 Nem 
(25-35 FT-LB) BOTH ENDS 


INTAKE 
MANIFOLD 


DES 


aeat 


AL 
Ff a 
FRONT OF 


yf I- ENGINE 


EXHAUST 
MANIFOLD 


9D477 
V5845-B 


Remove the secondary air bypass tube assembly 
from the lower intake manifold by removing the 
two nuts retaining the tube. Remove the nut which 
attaches the secondary air injection air oypass 
valve bracket to the lower intake manifold. 


For E-Series applications only, remove the nut 
which attaches the transmission fill tube. Then 
remove the tube bracket off the intake manifold 
stud. 


Remove the two spring clips attaching the injector 
heat shield to the lower intake manifold and the 
exhaust manifolds. Remove the shield from 
between the lower intake manifold and the 
exhaust manifolds. 


RUNNER 
#6 (REF.) 


RUNNER 
#4 (REF.) 


RUNNER 
seiner) DUNNER 


HEAT SHIELD 
INTAKE MANIFOLD 
9F460 


SPRING CLIP 
390717 
v5846-0 


03-04B-8 Fuel Charging and Controls, 4.9L 03-04B-8 
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REMOVAL AND INSTALLATION (Continued) 


11. Remove the seven studs retaining the upper 
intake manifold. 


: : ‘ FRONT OF ENGINE 
& ai ps | 
X ® 
LLLP 
Y 


V5847-E 


390757 Screw and Washer 
Assembly 7/ 16-14 x 1.5 
30-43 N-m (22-32 Ft-Lb) 


9E936 Gasket 
45357 Nut 5/ 16-18 19-27 Nem 
(14-20 Ft-Lb) 
9728 Bracket, Accelerator Cable 
9E926 Throttle Body Assembly 
56139 Screw and Washer 
Assembly 3/8-16 x .88 
30-43 N-m (22-32 Ft-Lb) 
9J444 Support Bracket 
© TV5847A 


Et 


V5841-D 13. Remove the upper intake manifold and throttle 


body assembly from the lower intake manifold. 
Part 
Number Description 


14. Move the vacuum harness away from the lower 
intake manifold. 

9424 Upper Intake Manifold 

9H486 Gasket 


15. Disconnect fuel line retaining clips. 
12A967 Intake Air Temperature 


16. Using Disconnect Tool D87L-9280-A or -B or 
equivalent disconnect fuel hoses at the fuel rail 
supply tube and fuel rail return tube. 

Sensor 
Stud (7 Req.) 
5/ 16-18 x 2.505 


1 


WARNING: RELIEVE FUEL SYSTEM 
PRESSURE BEFORE DISCONNECTING 


16-24 N-m COUPLING. 
(12-18 donee | a. Fit tool to coupling so tool can enter cage to 
9K641 Lower Intake Manifold release garter spring. 


390659-S 100 
9D446 


PCV Connector 
Vacuum Tree 


b. Push the tool into the cage opening to release 
female fitting from garter spring. 

c. Pull the coupling male and female fittings 

12. Remove the screw and washer assembly apart. 


attaching the upper intake manifold support 
bracket to the upper intake manifold. 


TV5841A 
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REMOVAL AND INSTALLATION (Continued) 


d. Remove the tool from the disconnected 17. Remove 16 bolts attaching both the lower intake 
coupling. manifold and the exhaust manifolds to the 
cylinder head. Do not remove the bolts that 
attach only the exhaust manifolds. 


18. Remove the lower intake manifold assembly from 
the cylinder head. 


V4803-D 
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REMOVAL AND INSTALLATION (Continued) 


intake and Exhaust Manifold Installation 


INTAKE MANIFOLD 
GASKET-9439 


INTAKE MANIFOLD 
ASSEMBLY 


EXHAUST 
MANIFOLD 
9431 


- 88-16 x 1.25 
BOLT HEX 


EXHAUST 
MANIFOLD 
9430 


LIFTING EYE 
17A084 


3/8-16 x 3.81 
STUD 


Installation 


Clean and inspect the mounting faces of the lower 
intake manifold and the cylinder head. Both 
surfaces must be clean and flat. 


Clean and oil manifold bolt threads. 


Position the lower intake manifold and a new 
gasket to the cylinder head, and install the 
attachment bolts. Tighten the bolts to 30-43 N-m 
(22-32 ft-lb) in the sequence shown. 


Y FRONT OF ENGINE 


A10704-1A 


Position the vacuum harness, then attach the 
vacuum connection to the fuel pressure regulator. 


Install a new upper intake gasket on the lower 
manifold, using the lower manifold dowels to 
position the gasket. 
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REMOVAL AND INSTALLATION (Continued) 


} 
of 5) 
1 & 
i V5841-D 
Part 
Number Description 
1 | 9424 Upper Intake Manifold 
2 | 9H486 Gasket 


12A967 Intake Air Temperature 


Sensor 
Stud (7 Req.) 
5/16-18x 2.505 
16-24N-m 

(12-18 Ft-Lb) 

Lower Intake Manifold 
PCV Connector 
Vacuum Tree 


9K641 
390659-S 100 
9D446 


TV5841A 


6. Position the upper intake manifold onto the lower 
intake manifold, using the dowels of the lower 
intake to locate manifold holes. Install the seven 
studs attaching the upper intake to the lower 
intake manifold and hand-tighten. Then tighten the 
studs to 16-24 Nem (12-18 ft-lb). 


7. Position the upper intake manifold support 
bracket onto the boss of the upper intake, 
located under the throttle body. Install the 
retaining screw and tighten to 29.8-43.8 Nem 
(22-32 ft-lb). 


Ar n FRONT OF ENGINE 
Wd: lr 
Ae Dy) 5 


V~ 


V5847-E 


390757 Screw and Washer 
Assembly 7/ 16-14 x 1.5 
30-43 N-m (22-32 Ft-Lb) 

9E936 Gasket 

45357 Nut 5/ 16-18 19-27 Nem 


(14-20 Ft-Lb) 
9728 Bracket, Accelerator Cable 


9E926 Throttle Body Assembly 
56139 Screw and Washer 
Assembly 3/8-16 x .88 
30-43 N-m (22-32 Ft-Lb) 
9J444 Support Bracket 


TV5847A 


Install the injector heat shield between the lower 
intake manifold and the exhaust manifolds. 
Secure the shield to the lower intake manifold by 
installing the two spring clips between the intake 
runners. 


RUNNER 
#6 (REF.) 


RUNNER 
#4 (REF.) 


RUNNER 
RUNNER 
#3 (REF.) #2 (REF.) 


HEAT SHIELD 


SPRING CLIP 
ReOTNZ INTAKE MANIFOLD 
9F460 


vs846-D 
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REMOVAL AND INSTALLATION (Continued) 


9. Install the EGR tube between the EGR valve and 11. Position the secondary air bypass tube assembly 
the rear exhaust manifold. The tube is routed onto the studs of the lower intake manifold. 
between lower intake runners No. 4 and No. 5. Tighten the attachment nuts to 11-16 N-m (8-12 
Tighten both fittings to 33.8-47.5 Nem (25-35 ft-lb). 
ft-lb). 12. For E-Series applications, position the 

transmission fill tube onto the stud of the lower 
intake manifold. Tighten the attachment nut to 

CONNECTOR (PART OF EGR 

EGR VALVE TUBE ASSEMBLY.00477 11-16 N-m (8-12 ft-lb). 
9F483 TIGHTEN TO 34-47 Nem 

(25-35 FT-LB) BOTH ENDS 13. Install the accelerator cable and throttle linkage 

shield onto the accelerator bracket of the throttle 
INTAKE body. | 
MANIFOLD 


14. Connect the air inlet hoses to the throttle body. 
15. Connect the following vacuum connections: 


@ vacuum line to the EGR valve. 
® vacuum lines to the secondary air bypass 


ie valve. 
z @ Evaporative Emissions Shed System (EESS) 
FA nae evaporative lines to the throttle body. 
FRONT OF 
f}|_. ENGINE @ vacuum line to fuel pressure regulator. 
| @ vacuum lines to the upper intake manifold 
\ 7” vacuum tree. 
16. Connect the following electrical connectors at: 
@ throttle position sensor. 
@ idle air control valve. 
EXHAUST 
cewery MANIFOLD 
9D477 IDLE AIR 
V5845-B CONTROL VALVE 
ELECTRICAL 
CONNECTOR THROTTLE 


POSITION 


10. Connect the PCV hose to the fitting, located on 
SENSOR 


the underside of the upper intake manifold. 


UPPER INTAKE 
MANIFOLD 
VACUUM TREE sacs 


ry, 


V5842-E 
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Fuel Charging and Controls, 4.9L 03-04B-13 


REMOVAL AND INSTALLATION (Continued) 


17. 


18. 


19. 
20. 


21. 


22. 


23. 


@ EVP sensor. 
@ injector wiring harness to main engine harness. 
@ electronic purge (if equipped). 


TO ELECTRONIC 


PURGE TO ENGINE COOLANT 
TEMPERATURE SENSOR 


TO INTAKE AIR 
TEMPERATURE SENSOR 


V5843-D 


Connect air intake hose, air bypass hose, and 
crankcase vent hose. 


Connect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the powertrain control module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Check and fill radiator. Refer to Section 03-03. 


Replace fuel pressure relief cap. Build up fuel 
pressure as follows: without starting the engine, 
turn ignition switch back and forth at least six 
times from on to off position, leaving ignition on for 
five seconds each time. Check for fuel leaks. 


Start engine and allow to run at idle until engine 
temperature stabilizes. Check for cooling system 
leaks. 


Use Rotunda NGS Scan Tool 007-00500 or 
equivalent, with EEC self-test connector to check 
proper powertrain control module system 
operation. Refer to the Powertrain 

Control / Emission Diagnosis Manual. 


Verify correct engine idle. 


2 Can be purchased as a separate item. 


Upper Intake Manifold and Throttle Body 
Assembly 

Removal 

1. Disconnect the electrical connectors at: 


@ EVP sensor, located on the EGR valve. 
@ throttle position sensor. 
@ idle air control valve. 
2. Disconnect the following vacuum connections: 


@® vacuum line at the EGR valve. 


@ Evaporative Emissions Shed System (EESS) 
evaporative lines to the throttle body and 
electronic purge, if equipped. 


@® vacuum lines to the upper intake manifold 
vacuum tree. Labeling the hose locations with 
tape is recommended to aid installation. 


UPPER INTAKE 
MANIFOLD 
VACUUM TREE ag 


PCV 
FITTING 


3. Disconnect the PCV hose from the fitting, located 
on the underside of the upper intake manifold. 


4. Remove the throttle linkage shield, and 
disconnect the throttle linkage and speed control 
cables. Unboit the accelerator cable from the 
bracket and position the cable away from the 
engine. 

CAUTION: When disconnecting throttle 
cable from ball stud, use a screwdriver or 
similar tool close to the ball stud to pry off. 
Removing by hand may damage the cable. 


5. Disconnect the air inlet hoses from the throttle 
body. 
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REMOVAL AND INSTALLATION (Continued) 


6. Disconnect the EGR tube from the EGR valve and 
the rear exhaust manifold. Remove the tube from 


the engine. 
CONNECTOR (PART OF EGR) 
EGR eo TUBE ASSEMBLY-9D477 
TIGHTEN TO 34-47 Nem 


(25-35 FT-LB) BOTH ENDS 


INTAKE 
MANIFOLD 
ae 
f 
DEY 
p 
;|_ A 
ZZ ei 
¢ o en's 
a FRONT OF 
y ( _ ENGINE 
a | ie 


od 


EXHAUST 
Pearse ANEOLO 
9D477 
V5845-B 
mE 5) 
7. Remove the secondary air bypass tube assembly ti =. 
from the lower intake manifold by removing the 3 V5841-D 
two nuts retaining the tube. Remove the nut 
attaching the secondary air bypass valve bracket 
to the lower intake manifold. 
8. For E-Series applications only, remove the nut Number Description 
attaching the transmission fill tube. Then remove 9424 Upper Intake Manifold 
the tube bracket off the intake manifold stud. 9H486 Gasket 


12A967 Intake Air Temperature 


Sensor 
Stud (7 Req.) 

5/ 16-18 x 2.505 
16-24N-m 

(12-18 Ft-Lb) 

Lower Intake Manifold 
PCV Connector 
Vacuum Tree 


9. Remove the seven studs that retain the upper 
intake manifold. 


9K641 
390659-S 100 
9D446 


TV5841A 


10. Remove the screw and washer assembly 
attaching the upper intake manifold support 
bracket to the upper intake manifold. 


11. Remove the upper intake manifold and throttle 
body assembly from the lower intake manifold. 
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REMOVAL AND INSTALLATION (Continued) 


FRONT OF ENGINE 


Screw and Washer 
Assembly 7/16-14x 1.5 
30-43 N-m (22-32 Ft-Lb) 
Gasket 

Nut 5/ 16-18 19-27 Nem 
(14-20 Ft-Lb) 

Bracket, Accelerator Cable 
Throttle Body Assembly 


Screw and Washer 
Assembly 3/8-16 x .88 
30-43 N-m (22-32 Ft-Lb) 


Support Bracket 


390757 


9E936 
45357 


9728 
9E926 
56139 


93444 


TV5847A 


Installation 


1. Position a new upper intake gasket on the lower 
manifold, using the lower manifold dowels to 
position the gasket. 


mer 


9424 Upper Intake Manifold 
9H486 Gasket 


12A967 Intake Air Temperature 
Sensor 


Stud (7 Req.) 

5/ 16-18 x 2.505 

16-24 N-m 

(12-18 Ft-Lb) 
9K641 Lower Intake Manifold 
390659-S 100 PCV Connector 
9D446 Vacuum Tree 


TV5841A 


Position the upper intake manifold onto the lower 
intake manifold, using the dowels of the lower 
intake to locate manifold holes. Install the seven 
studs to attach the upper intake to the lower 
intake manifold and hand-tighten. 


Tighten the seven studs attaching the upper 
intake to the lower intake manifold to 16-24 Nem 
(12-18 ft-lb). 


Position the upper intake manifold support 
bracket onto the boss of the upper intake, 
located under the throttle body. Install the 
retaining screw and tighten to 30-43 N-m (22-32 
ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


KI) 
4 


390757 
9E936 
45357 


9728 
9E926 
56139 


9J444 


5. Install the EGR tube between the EGR valve and 
the rear exhaust manifold. The tube is routed 
between lower intake runners No. 4 and No. 5. 
Tighten both fittings to 34-47 N-m (25-35 ft-lb). 


: Sf BY 
& 


FRONT OF ENGINE CONNECTOR (PART OF EGR) 
L EGR rans TUBE ASSEMBLY-9D477 
TIGHTEN TO 34-47 Nem 
@ (25-35 FT-LB) BOTH ENDS 


INTAKE 
MANIFOLD 


(j; FRONT OF 


y) ff _ ENGINE 


Screw and Washer 
Assembly 7/16-14x 1.5 


30-43 N-m (22-32 Ft-Lb) EXHAUST 
Gasket ee ais MANIFOLD 
Nut 5/ 16-18 19-27 Nem 90477 

(14-20 Ft-Lb) V5845-B 
Bracket, Accelerator Cable aie 

Throttle Body Assembly 6. Connect the PCV hose to the fitting, located on 


the underside of the upper intake manifold. 


Screw and Washer 
Assembly 3/8-16 x .88 
30-43 Nem (22-32 Ft-Lb) UPPER INTAKE 


Support Bracket MANIFOLD 


TV5847A 


7. Position the secondary air bypass tube assembly 
onto the studs of the lower intake manifold, and 
tighten the attachment nuts to 11-16 N-m (8-12 
ft-lb). 


8. For E-Series applications, position the 
transmission fill tube onto the stud of the lower 
intake manifold. Tighten the attachment nut to 
11-16 N-m (8-12 ft-lb). 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-04B-17 Fuel Charging and Controls, 4.9L 03-04B-17 
Sa a a a a a a a a a a 


REMOVAL AND INSTALLATION (Continued) 


Install the accelerator cable and throttle linkage 
shield onto the accelerator bracket of the throttle 


THROTTLE 

body. _ BODY 
. Connect the air inlet hoses to the throttle body. ee ge 
. Connect the following vacuum connections: et bee 

@® vacuum line to the EGR valve. C4 

@ Evaporative Emission Shed System (EESS) Wrz: 

evaporative lines to the throttle body. 1A 
. . ‘ Y) ss 
® vacuum lines to the upper intake manifold afeS ks 
vacuum tree. ae SS 
q 

. Connect the following electrical connectors at: yp / 

@ throttle position sensor. V4 

@ idle air control valve. 

@ EVP sensor. a 

@ electronic purge valve, if equipped. ~~ 

NUT (4) V585+-C 
IDLE AIR 
CONTROL VALVE 
ELECTRICAL 6. Carefully separate air throttle body and 


Penn os oa accelerator bracket from upper intake manifold. 
7. Remove and discard gasket between throttle 


body and upper intake manifold. 


NUT THROTTLE 
~ (4 REQ’D) BODY 
™ ASSEMBLY 


Air Intake Throttie Body 
Removal 


1. Disconnect throttle position sensor and idle air GASKET 
control valve connectors. 9£936 


2. Disconnect throttle linkage shield, throttle cable, 


and speed control cable. UPPER 


INTAKE 
CAUTION: When disconnecting throttle EEO 
cable from ball stud, use a screwdriver or 
similar tool close to the ball stud to pry off. vegas 


Removing by hand may damage the cable. 


Disconnect the air inlet hoses from the throttle 
body. 


Disconnect the EESS harness from the purge 
ports of the throttle body. 


Remove four throttle body nuts. 


Installation 


1. Make sure that both throttle body and upper 
intake manifold gasket surfaces are clean. 


NOTE: If scraping is necessary, be careful not to 
damage gasket surfaces of throttle body and 
upper manifold assemblies, or allow material to 
drop into manifold. 


2. Install anew (9E936) throttle body gasket on the 
four studs of the upper intake manifold. 


3. Position the accelerator bracket onto the throttle 
body. 


4. Install throttle body to upper intake manifold. 
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REMOVAL AND INSTALLATION (Continued) 


5. Secure throttle body assembly to upper intake 
manifold with four retaining nuts. Tighten to 16-24 
N-m (12-18 ft-lb). 


THROTTLE 
BODY 
ASSEMBLY 


1 Dae & 


NUT (4) 


6. Connect idle air control valve and throttle position 
sensor electrical connectors. 


IOLE AIR 
CONTROL VALVE 
ELECTRICAL 
CONNECTOR THROTTLE 


V5842-E 


Connect the EESS harness to the purge ports of 
the throttle body. 


Connect the throttle linkage and cables to the 
throttle body and accelerator bracket. 


Connect the air inlet hoses to the throttle body. 


Throttle Position Sensor 
Removal 


1. Disconnect throttle position sensor from wiring 
harness. 


Fuel Charging and Controls, 4.9L 


03-04B-18 


THROTTLE 
BODY 
ASSEMBLY 


THROTTLE 
POSITION 
SENSOR 


SCREW 


2. Remove two retaining screws. 
3. Remove throttle position sensor. 
installation 


1. Position the throttle position sensor so that the 
connector points opposite the air valve. Then, 
rotate throttle position sensor clockwise to align 
scribe marks. 


CAUTION: Slide rotary tangs into position 
over throttle shaft blade, then rotate throttle 
position sensor CLOCKWISE ONLY to 
installed position. Failure to install the 
throttle position sensor in this manner may 
result in excessive idle speeds. 


Secure sensor to throttle body assembly with two 
retaining screws. Tighten to 2-3 N-m (18-27 in-Ib). 


NOTE: When throttle position sensoris installed 
on the throttle body, the connector will point 
toward the throttle body inlet. 


Connect electrical connector to harness. 


idie Air Control Valve Assembly 
Removal 


1. Disconnect the idle air control valve assembly 
connector from the wiring harness. 


2. Remove the two idle air control valve retaining 


BOLTS 
(2 REQ’D) 
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REMOVAL AND INSTALLATION (Continued) 
3. Remove the idle air control valve and gasket. 


IOLE AIR CONTROL 
VALVE ASSEMBLY THROTTLE 


Si> 7 ASSEMBLY 


aval 


GASKET 


V4800-E 


Installation 


1. Make sure that both throttle body and idle air 
control valve gasket surfaces are clean. 


NOTE: If scraping is necessary, be careful not to 
damage idle air control valveor throttle body 
gasket surfaces, or drop material into throttle 


body. 
2. Install gasket and idle air control valve on throttle 
body surfaces. 
GASKET 
SURFACE 


IDLE AIR 
CONTROL VALVE 
9F715 


V4801-D 


Fuel Charging and Controls, 4.9L 


03-04B-19 


Install retaining screws. Tighten to 8-11N-m 
(7 1-97 in-Ib). 


Connect electrical connector for the idle air 
control valve. 


(2 REQ’D) 


Fuel Supply Manifold Assembly 
Removal 


1. Remove the upper intake manifold assembly as 
outlined in this section. 


2. Disconnect fuel line retaining clips. 


WARNING: RELIEVE FUEL SYSTEM 
PRESSURE BEFORE DISCONNECTING 
COUPLING. 


Using Disconnect Tool D87L-9280-A or -B or 
equivalents disconnect fuel hoses at the fuel rail 
supply tube and fuel rail return tube. 


Fit tool to coupling so tool can enter cage to 
release garter spring. 


Push the tool into the cage opening to release 
female fitting from garter spring. 


Pull the coupling male and female fittings 
apart. 
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REMOVAL AND INSTALLATION (Continued) 


d. Remove the tool from the disconnected 
coupling. 


FUEL INJECTOR ASSEMBLY 
9F593 (6) PLACES. 


1/4-20 x .90 BOLTS 
AND WASHER 
TIGHTEN TO 
8-12 Nem 
(70-105 IN-LB) 


FUEL RAIL 


ASSEMBLY 


@ 9$441 


LOWER 
INTAKE 
MANIFOLD-9K641 
V5855-E 


Installation 


1. Make sure injector caps are clean and free of 
contamination. 


V4803-D 


4. Disconnect the vacuum line to the fuel pressure 


regulator. 2. Install the injectors into the fuel rail first to avoid 
5. Remove the strap surrounding the fuel manifold, damage to the O-rings. 
injector electrical harness, and the main vacuum 3. Secure the fuel supply manifold assembly using 
harness. the three retaining bolts. Tighten to 8-12 Nem 
6. Remove the three fuel supply manifold retaining (70-108 in-Ib). 
studs. 4. Attach the vacuum line to the fuel pressure 
regulator. 


7. Remove fuel supply manifold. 


Secure the main vacuum harness and the injector 


8. Grasp injector body and pull up while gently ; 
eckita injector fam side to side to remove fuel electrical harness to the fuel supply manifold with 
injector a strap positioned between the No. 5 and No. 6 

intake manifold runners. 
6. Connect the electrical connector to the electronic 
purge valve, if equipped. 
7. Connect the fuel inlet and outlet lines at the fuel 


rail connections. Refer to the following illustration. 


a. Check for missing or damaged garter spring. 
Remove damaged spring with small hooked 
wire. 


Install new spring if damaged or missing. 
Clean fittings. 

Install new O-rings. 

Lubricate with clean engine oil. 


2205 
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REMOVAL AND INSTALLATION (Continued) 


Assemble fitting by pushing with a slight 
twisting motion. 


To ensure coupling engagement visually 
check to be sure garter spring is over flared 
end of female fitting. 


8. Connect fuel line retaining clips. 
9. Install the upper intake manifold as outlined. 


REPLACEMENT GARTER SPRINGS 
GARTER 3/8 INCH — E1ZZ-19E576-A* 
SPRING 1/2 INCH — E1ZZ-19E576-B* 

5/8 INCH — E35Y-19E576-A* 

3/4 INCH — E69Z-19E576-A 


*ALSO AVAILABLE IN 
E35Y-19D690-A KIT WITH O-RINGS 


O-RINGS 


—w_0 


GARTER 


Fuel Pressure Regulator 
Removal 


1. Make sure assembly is depressurized by 
removing fuel filler cap and opening the pressure 
relief valve on the fuel line in the upper right 
corner of the engine compartment. Use Fuel 
Pressure Gauge T80L-9974-B. Refer to 
Pre-Service Procedures. 


PRESSURE 
REGULATOR 


VACUUM 
LINE PORT 


FUEL PRESSURE RELIEF 
VALVE AND CAP 


Fuel Charging and Controls, 4.9L 


03-04B-21 


Remove vacuum line at pressure regulator. 


Remove three Allen screws from regulator 
housing. 


Remove pressure regulator assembly, gasket 
and O-ring. Discard gasket and inspect O-ring for 
signs of cracks or deterioration. 


NOTE: If scraping is necessary, be careful not to 
damage fuel pressure regulator or fuel supply line 
gasket surfaces. 


FUEL 
PRESSURE 
REGULATOR 


V5857-1B 


Installation 


1. 


Make sure gasket surfaces of fuel pressure 
regulator and fuel injection manifold are clean. 


CAUTION: Never use silicone grease. It will 
clog the injectors. 


Lubricate fuel pressure regulator O-ring with light 
oil 1OW-30 (WSE-M2C903-A2) or equivalent. 


Install O-ring and new gasket on regulator. 


FUEL 
PRESSURE 
REGULATOR 


V5857-1B 


Install fuel pressure regulator on injector manifold. 
Tighten three Allen screws to 3-5 Nem (27-44 
in-Ib). 


Install vacuum line at pressure regulator. 
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REMOVAL AND INSTALLATION (Continued) 


6. Perform Post-Service Procedures as outlined. Fuel Injection Wiring Harness 
Removal 
PRESSURE 


REGULATOR NOTE: Make sure ignition is in OFF position and fuel 
system is depressurized. Refer to Pre-Service 
Procedures. 


VACUUM 1. Disconnect electrical connectors from all six fuel 
LINE PORT injectors. 


2. Disconnect connector from main wiring harness. 


FUEL PRESSURE RELIEF ™ 3. Disconnect electrical connectors at electronic 
VALVE AND CAP purge valve (if equipped), intake air temperature 
sensor and coolant temperature switch. 


4. Remove wiring assembly. 


installation 
1. Position wiring harness alongside the fuel 
injectors. 
2. Snap electrical connectors into position on all six 

Pressure Relief Valve injectors. 

Removal 3. Connect main harness connector. 

1. If the fuel charging assembly is mounted to the 4. Connect electrical connectors at fuel temperature 
engine, remove fuel filler cap and release switch, intake air temperature sensor and coolant 
pressure from the system by opening the temperature switch. 
pressure relief valve on the fuel line in the upper 5. Verify that all electrical connectors are firmly 
right corner of the engine compartment. Use Fuel seated 
Pressure Gauge T80L-9974-B. Refer to 
Pre-Service Procedures. 6. Perform all Post-Service Procedures as outlined. 


NOTE: The cap on the relief valve must be 
removed. 


2. Using an open-end wrench, remove pressure 
relief valve from fuel line. 
Installation 


1. Install pressure relief valve and cap. Tighten valve 
to 6-10 N-m (53-88 in-Ib). Install and securely 
tighten cap. 


PRESSURE 
REGULATOR 


VACUUM 
LINE PORT 


FUEL PRESSURE RELIEF 
VALVE AND CAP 


LV, 
ALLEN HEAD "sy 
SCREW (3) 
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REMOVAL AND INSTALLATION (Continued) 


Use NGS Scan Tool 007-00500 or equivalent 5. Grasping injector body, pull up while gently 
with EEC self-test connector and procedure to rocking injector from side-to-side. 

check for sensor function. Refer to the 
Powertrain Control /Emission Diagnosis Manual.° 


TO ELECTRONIC 
PUR 


TO ENGINE COOLANT 
TEMPERATURE SENSOR 


LOWER INTAKE 
MANIFOLD 


V5858-1A 


6. Inspect injector O-rings (two per injector) for 
signs of deterioration. Replace as required. 


TO INTAKE AIR 
TEMPERATURE SENSOR 


Fuel Injector 

Removal 
Perform all Pre-Service Procedures as outlined. 
Remove upper intake manifold as outlined. 


Carefully remove electrical harness connectors 
from individual injectors as required. 


Remove fuel supply manifold as outlined. 


INJECTOR 
PLASTIC HAT 


V5040-1A 


Installation 


Pon CEeTae 1. Lubricate new O-rings with light grade oil 10W-30 
(WSE-M2C903-A2) or equivalent and install two 
on each injector. 


CAUTION: Never use silicone grease. It will 
clog the injectors. 


2. Install injector(s) using a light, twisting, pushing 
motion. 


INJECTOR 


3 Canbe purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


3. Install fuel supply manifold as outlined. 


LOWER INTAKE 
MANIFOLD 


Install electrical harness connectors to injectors. 


Install upper intake manifold as outlined. Perform 
all Post-Service Procedures as outlined. 


ELECTRICAL 
CONNECTOR 


INJECTOR 


CLEANING AND INSPECTION 


Throttle Body Assembly 


NOTE: The throttle body is a sludge resistant design 
and should not be cleaned. 


Idle Air Control Valve 
Recommended Cleaning Procedure 


CAUTION: This cleaning procedure may be used 
with sludge tolerant bodies which are identified 
with a yellow /black ‘‘attention”’ label. No attempt 
should be made to clean the throttle body 


bore/plate area by directly spraying or 
scrubbing. Do not run vehicles with air flow 
meters during the cleaning procedure. 


1. Plug the Rotunda Idle Air Control Valve Actuator 
113-00009 or equivalent into the Rotunda Fuel 
Injector Tester /Cleaner 113-0000 1 or 
equivalent. 


2. Remove the air duct to the throttle body inlet. 
3. Disconnect the idle air control valve signal lead. 


4. Attach the Rotunda Idle Air Control Valve 
Actuator 113-00009 or equivalent plug to the idle 
air control valve. 


5. Start the actuator and then start the engine. 


CAUTION: Do not start engines that have air 
flow meters. 


6. Spray Carburetor Tune-Up Cleaner 
D9AZ-19579-BA (ESR-M14P9-A) or equivalent 
for about five seconds into the inlet passage while 
the actuator is operating. 


CAUTION: Avoid direct spraying on throttle 
plate/bore area. 


7. Stop the engine and actuator. Let everything 
soak for 15 minutes. 


8. Start the actuator and then start the engine. 


CAUTION: Do not start engines that have air 
flow meters. | 


9. Spray the Carburetor Tune-Up Cleaner into the 
idle air control valve passage leading to the inlet 
of the valve for up to one minute. 


CAUTION: Do not spray for longer than six 
continuous seconds on engines that have air 
flow meters and are not running. 


10. Stop the actuator and stop the engine if running. 
11. Reinstall the air duct. 


12. Start and run the engine for about one minute to 
dry out the solvent residue. 


13. Operate the actuator to make sure the solvent is 
purged from the idle air control valve. 


14. Disconnect the actuator from the idle air control 
valve. 


15. Reattach the control signal lead to the idle air 
control valve. 


16. Check the engine for normal operation. 
Alternate Cleaning Procedure 


NOTE: Method to be used only when the Rotunda Fuel 
Injector Tester /Cleaner 113-00001 and Idle Air 
Control Valve Actuator 113-O0009 or equivalents for 
the recommended method are not available. 


Remove the idle air control valve from the throttle 
body assembly. Remove the electrical solenoid 
assembly from the mechanical portion of the idle air 
control valveby removing the two screws, then sliding 
the mechanical portion away from the solenoid. 


Soak the mechanical portion in Carburetor Tune-Up 
Cleaner D9QAZ-19579-BA (ESR-M14P9-A) or 
equivalent for two to three minutes maximum. 


CAUTION: Do not exceed three minutes soak 
time, and do not use choke cleaner as an internal 
O-ring may begin to deteriorate. 
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CLEANING AND INSPECTION (Continued) 


With the mechanical portion completely submerged, 
shake in all directions: up, down, right and left. Then 
push in on the rod that mates with the solenoid 
assembly, and again shake in all directions with the 


unit submerged and the rod held in as far as possible. 


Remove the unit from the cleaning fluid and dry out 
thoroughly using shop air. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description | Nem | Lb-Ft 
Lower Intake Manifold to Head | 30-43 «| 22-32 | 
EGR Tube | 34-47 | 25-35 | 


EGR Valve to Upper Intake 18-26 

Manifold 

Upper Intake Manifold to Lower 12-18 
Intake Manifold Bolts 

Throttle Body to Upper Intake 

Manifold 

Idle Air Control Valve to Throttle 7 1-97 
Body In-Lb 
Throttie Position Sensor to 18-27 
Throttle Body In-Lb 
Fuel Pressure Regulator to Fuel 27-44 
Supply Manifold In-Lb 
Fuel Supply Manifold to Fuel 12-15 
Charging Assembly 

Coil Bracket to Block | 16-24 «| 12-18 


Throttle Cable Bracket to Throttle 
Body 


Support Bracket | 30-43 | 22-32 
Thermactor Tube Retainer Nuts | 4t-t6e =| 812 | 


Transmission Fill Tube Retainer 

Nut 

Fuel Supply Manifold-to-Lower 70-105 

Intake Manifold Retainer Bolts In-Lb 

Pressure Relief Valve 53-88 
In-Lb 
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SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number / 
Description Illustration 


T80L-9974-B 
Fuel Pressure Test Gauge 


T8OL-9974-8 


Tool Number Description 
D87L-9280-A Disconnect Tool, 1/2 Inch 
D87L-9280-B Disconnect Tool, 3/8 Inch 


ROTUNDA EQUIPMENT 
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SECTION 03-04C Fuel Charging and Controls, 7.5L 


SUBJECT PAGE 
CLEANING AND INSPECTION 
Idle Air Control Valve ...........:.cccccscecensccrscsccecennees 03-04C-14 
DESCRIPTION AND OPERATION 
Air Intake Manlfold .............cccccsseccccscccccccscerccscececs 03-04C-3 
Fuel INJOCtors ........ccccccccscsccccccncnccscusscecccenccccsnceses 03-04C-3 
Fuel Pressure Regulator ..............cccecscecsecscccnecscene 03-04C-4 
Fuel Supply Manifold Assembly ..............cescssccesens 03-04C-5 
idle Air Control Valve Assembly ..........cccccssesnecsnees 03-04C-4 
Throttle Body Assembly ............cssscsccsvenccenvcccccsens 03-04C-4 
DIAGNOSIS AND TESTING 
Tips to Avoid Lean Air-Fuel Conditions................. 03-04C-5 
REMOVAL AND INSTALLATION 
Alr intake Throttle Body............cccceccsceccccsscsconeens 03-04C-10 


VEHICLE APPLICATION 


E-350, F-250-350 and F-Super Duty Vehicles 
Equipped with 7.5L MFI V-8 Engines 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont’d.) 
PUOl INIOCRON iiiciccccccssisescovscesceateccsencoecssudesdececteares 03-04C-14 
Fuel Pressure Regulator .........ccccssssccssscsccssccecenes 03-04C-13 
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idle Air Control Valve Assembly .........ccccscccscsscess 03-04C-12 
Lower Intake Manifold .............scccccccceccccccccencscecses 03-04C-8 
Post-Service Procedures. ......ccccceseseccssccccsccceccnsens 03-04C-6 
Pre-Service ProceduLes. .......sscscccccccscscecvccccncccecens 03-04C-6 
Throttle Position (TP) SONSOL........cccscccsssscscescvess 03-04C-11 
Upper Intake Manifold and Throttle Body............. 03-04C-6 
SPECIAL SERVICE TOOLS /EQUIPMENT........cccsseee 03-04C-16 
SPECIFICATIONG.........ccccccccccsecsncccccccccesccncecessccceces 03-04C-15 
VEHICLE APPLICATION .........cccsecscececcncveccscccccocccesees 03-04C-1 


DESCRIPTION AND OPERATION 


The multiport fuel injection system (MFI) is classified 
as a multi-point, pulse time, speed density control, fuel 
injection system. Fuel is metered into each intake port 
in a sequential firing order. Injectors pulse to follow 
engine firing order in accordance with engine demand 
through injectors mounted on a tuned intake manifold. 


A Powertrain Control Module (PCM)(12A650) accepts 
input from various engine sensors to compute the 
required fuel flow rate necessary to maintain a 
prescribed air / fuel ratio throughout the entire engine 
operational range. The computer then outputs a 
command to the fuel injectors to meter the appropriate 
quantity of fuel. 


The PCM also determines and compensates for the 
age of the vehicle and its uniqueness. The system will 
automatically sense and compensate for changes in 
altitude (i.e., from sea level to mountains) and also 


permits push-starting the vehicle should it become 
necessary (manual transmission only). 


The fuel delivery subsystem consists of a 
high-pressure in-tank mounted fuel pump, and a fuel 
filter /reservoir delivering fuel from the fuel tank 
through a chassis-mounted 20 micron fuel filter to a 
fuel charging manifold assembly. 


The fuel charging manifold assembly incorporates 
electrically actuated fuel injectors directly above each 
of the engine’s eight intake ports. The injectors, when 
energized, spray a metered quantity of fuel into the 
intake air stream. 


A constant fuel pressure drop is maintained across the 
injector nozzles by a pressure regulator. The regulator 
is connected in series with the fuel injectors and is 
positioned downstream from them. Excess fuel 
supplied by the pump, but not required by the engine, 
passes through the regulator reservoir input and 
returns to the fuel tank through a fuel return line. 
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DESCRIPTION AND OPERATION (Continued) 


7.5L Multiport Fuel Injection Engine 


Part 
Number Description 


EGR Valve 
Fuel Supply Manifold 
Idle Air Control Valve 
Fuel Pressure Regulator 
Fuel Injectors 


Fuel Charging Manifold Assembly 


FUEL PRESSURE 
REGULATOR 


FUEL SUPPLY 
MANIFOLD 
9F792 


LOWER INTAKE 


Description INJECTOR 9J447 
9F953 ore 


Throttle Body Assembly 
Upper Intake Manifold 


(Continued) 
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DESCRIPTION AND OPERATION (Continued) 


Air Intake Manifold 


The air intake manifold is a two-piece (upper and lower @ 
intake manifold) aluminum casting. Runner lengths are 

tuned to optimize engine torque and power output. The 

manifold provides mounting flanges for the air throttle 

body assembly, fuel supply manifold and accelerator 410) 
control bracketry, idle air control valve (9F7 15) and 

the EGR valve. Vacuum taps are provided to support 

various engine accessories. Pockets for the fuel 

injectors are machined to prevent both air and fuel VK 
leakage. The pockets in which the injectors are R 


mounted are placed to direct the injector fuel spray 
immediately in front of each engine intake valve. 


\( 


©) 


\ 


—. A 
afl] 
A 


ASSEMBLY l ) 
9424 


ERSTE 


A19017-A 


| Item | Description 


Supply Manifold O-Ring 
Integral Filter 

Coil 

Armature 

Washer 

Lower Intake Manifold O-Ring 
Pintle Protection Cap 
Stainless Steel Valve Body 
Stainless Steel Needle (Pintle) 
Electrical Connector 


MANIFOLD 
ASSEMBLY 


9447 V5861-D 


OMOON OA AWN — 


ah 


Fuel Injectors 


The fuel injector is a solenoid-operated valve that 
meters fuel flow to the engine. The injector is opened 
and closed a constant number of times per crankshaft 
revolution. The amount of fuel is controlled by the 
length of time the injector is held open. The injector is 


normally closed and is operated by a signal from the 
PCM. 
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DESCRIPTION AND OPERATION (Continued) 


Fuel Pressure Regulator A preset stop to locate the WOT position. 


The fuel pressure regulator is attached to the fuel . A throttle body-mounted throttle position (TP) 
supply manifold assembly downstream of the fuel sensor. 
injectors. It regulates the fuel pressure supplied to the 

injectors. The regulator is a diaphragm-operated relief 

valve in which one side of the diaphragm senses fuel 

pressure and the other side is subjected to intake 

manifold vacuum. The nominal fuel pressure is 

established by a spring preload applied to the 

diaphragm. Balancing one side of the diaphragm with 

manifold pressure maintains a constant fuel pressure 

drop across the injectors. Fuel in excess of that used 

by the engine is bypassed through the regulator and 

returns to the fuel tank. 


AIR THROTTLE BODY ASSEMBLY 
9E926 


ENGINE VACUUM 
REFERENCE TUBE 


VALVE 
ASSEMBLY 
SPRING 


UPPER 
HOUSING 


SPRING 
SEAT 


FUEL 
FILTER DIAPHRAGM 
SCREEN 


MOUNTING 
LOWER 
HOUSING 


THROTTLE 
POSITION 
SENSOR 
9B989 


GROOVE 


FUEL INLET TUBE FUEL OUTLET 

epee ae eer nei idie Air Control Valve Assembly 
The upper intake manifold has a mounting pad on 
which the idle air control valve assembly is located. 
The intake manifold has an air bypass channel 
downstream of the throttle body with external filtered 


Throttle Body Assembl 
: air supplied from the air cleaner. 


The throttle body assembly controls airflow to the 


engine through a double butterfly-type valve. The 
throttle position is controlled by a four-bar link, 
progressive opening, throttle linkage. The body isa 
single-piece die casting made of aluminum. 


Other features of the air throttle body assembly 
include: 


The valve assembly is an electro-mechanical device 
controlled by the PCM. It uses a linear actuator which 
positions a variable area metering valve. This controls 
the engine airflow for both cold and warm engine idle. 
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DESCRIPTION AND OPERATION (Continued) 


Throttle Body and Upper Intake Manifold 
Assembly 


9424 
9E926 


9F483 


9F715 


9E936 
9D476 
9F670 
390774-S8 


N605893-S8 


3907 15-S36 


389642-S8 


(Continued) 


V5863-E 


Manifold Assembly — Intake 


Body Assembly — Air Intake 
Charge Throttle 


Valve Assembly — EGR 
Vacuum External 


Valve Assembly — Idle Air 
Control 

Gasket — Throttle Body 
Gasket — EGR Valve 
Gasket — Idle Air Control 
Bolt 5/16 x 1.5 Hex Head 
UBS (6 Req'd) 

Bolt M6 x 25mm Hex Head 
UBS (2 Req'd) 

Stud 5/ 16-18 x 2.505 Hex 
Head Shoulder 


Connector 3/8 Hose x 3/8 
External Pipe 


Part 
Number Description 
12 | 386153-S101 Connector 1/4 Hose x 3/8 
External Pipe 


Fuel Supply Manifold Assembly 


The fuel supply manifold assembly delivers 
high-pressure fuel from the vehicle fuel supply line to 
the eight fuel injectors. The assembly consists of two 
banks of tubular fuel rails connected by two permanent 
crossover connections, eight injector connectors, a 
mounting flange to the fuel pressure regulator and 
mounting attachments which locate the fuel manifold 
assembly and provide fuel injector retention. The fuel 
inlet and return have push-connect fittings. The unit is 
serviced as an assembly only. 


F 
UEL RETURN FUEL PRESSURE 


REGULATOR 
9C968 


TO 
INJECTORS 


DIAGNOSIS AND TESTING 


Tips to Avoid Lean Air-Fuel Conditions 


Rough idle, hesitation, poor throttle response, 
induction backfire and stalls during cold 

start / warm-up may be caused by the poor volatility of 
some high octane premium grade unleaded fuels (9 1 
octane or higher |R+M]/2). When compared to 
regular grade unleaded fuel (87 octane |R+M]/2), 
high octane premium grade unleaded fuel may cause 


long crank time. 


Use a regular grade unleaded fuel in all vehicles, 
except where a premium unleaded fuel is 
recommended in the Owner Guide. If lean air-fuel type 
symptoms are experienced, determine the grade and 
brand of fuel used and offer the following service tips. 
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DIAGNOSIS AND TESTING (Continued) 


Advise those using a higher octane grade fuel to 
switch to a regular grade unleaded fuel. for those 
using a regular grade fuel, advise them to try 
another brand. 


Do not advise using a higher octane unleaded fuel 
than is recommended for that specific engine. Ford 
engines are designed to perform best using a high 
quality regular grade unleaded fuel. 


Only advise using a higher octane unleaded fuel to 
avoid potentially damaging spark knock or ping, but 
do so only after mechanical repairs are ineffective. 


NOTE: All unleaded gasolines used should contain 
detergent additives that are advertised as having 

‘keep clean”’ or ‘‘clean up’’ performance for both 
intake valves and fuel injectors. 


REMOVAL AND INSTALLATION 


Pre-Service Procedures 


WARNING: DO NOT SMOKE, CARRY LIGHTED 
TOBACCO OR OPEN FLAME OF ANY TYPE WHEN 
WORKING ON OR NEAR ANY FUEL-RELATED 
COMPONENT. HIGHLY FLAMMABLE MIXTURES 
ARE ALWAYS PRESENT AND MAY BE IGNITED, 
RESULTING IN POSSIBLE PERSONAL INJURY. 


WARNING: THE FUEL SYSTEM IS NORMALLY 
PRESSURIZED TO 276 KPA (40 PSI). 


The fuel charging assembly consists of the air throttle 
body and the upper and lower intake manifolds. Prior 
to service or removal of the fuel charging assembly, 
the following steps must be taken: 


Open hood and install protective covers. 
Make sure ignition is in off position. 


Disconnect battery ground cable and secure it 
out of the way. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 


some abnormal drive symptoms may occur while 
the Powertrain Control Module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Remove fuel filler cap to relieve fuel tank 
pressure. 


Release pressure from fuel system at the fuel 
pressure relief valve using MFI Pressure Gauge 
T80L-9974-B. The fuel pressure relief valve is 
located on the fuel line in the upper right corner of 
the engine compartment. To gain access to the 
fuel pressure relief valve, the valve cap must first 
be removed. 


Post-Service Procedures 


After the service is complete and the fuel charging 
assembly is installed to engine, the following steps 
must be taken: 


1 Canbe purchased as a separate item. 


Install fuel cap at tank. 
Connect battery ground cable. 
Add coolant, if it was removed. 


Turn ignition switch on/off several times without 
starting engine to check for fuel leaks. 


NOTE: Check all connections at fuel rails, 
push-connect fittings, etc. 


WARNING: THE FUEL SYSTEM IS NORMALLY 
PRESSURIZED TO 276 KPA (40 PSI). 


Start engine and warm to operating temperature. 
Check for coolant leak if coolant was removed. 


Perform EEC-IV Self Test to check systems 
function. Refer to Powertrain Control /Emissions 
Diagnosis Manual. 


Upper Intake Manifold and Throttle Body 
Removal 


1. 


On F-250-350 vehicles, remove air inlet tubes. 
On E-350 vehicles, remove air inlet tubes and air 
cleaner assembly. 


Disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the PCM relearns its adaptive strategy. The 
vehicle may need to be driven 10 miles or more to 
relearn the strategy. 


On E-350 vehicles, remove oil filler tube and 
inside engine cover. 


Disconnect throttle linkage at throttle ball and 
automatic transmission linkage, if equipped, from 
throttle body. Remove two bolts securing bracket 
to intake and position bracket with cables out of 
the way. 


Disconnect electrical connectors at: 
a. idle air control valve 

b. throttle position sensor 

c. EGR position sensor 


Disconnect upper intake manifold vacuum fitting 
connections by disconnecting: 


a. vacuum line to MAP sensor 
b. vacuum line to EGR valve 


Disconnect EGR and PCV systems by 
disconnecting: 


a. EGR valve flange nut 


b. PCV hose at rear of upper manifold 


Disconnect idle air control valve clean air supply 
hose, connected to idle air control valve port. 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-04C-7 Fuel Charging and Controls, 7.5L 03-04C-7 
Ne ey nT pe gg ee le 


REMOVAL AND INSTALLATION (Continued) 


V5866-C 


9F715 Idle Air Control Valve 
9B989 Throttle Position Sensor 


9G428 EGR Position Sensor 


9F483 EGR Valve Assembly 


386 153-S101 Nipple for EGR Vacuum 

Supply Hose 

9C342 PCV Hose 

9D477 EGR Tube 34-47 N-m (25-35 
Ft-Lb) 


9. Remove four upper intake manifold retaining 
bolts. 


10. Remove upper intake manifold and throttle body 
as an assembly. 


BOLT 
(4 REQ’D) 
TIGHTEN TO 
16-24 Nem 
(12-18 FT-LB) 
UPPER INTAKE | 
MANIFOLD 
| wa GASKET 
<ep 9H486 
LOWER INTAKE J SSS 
MANIFOLD al 
> 


Installation 


1. Clean and inspect the mounting faces of the lower 
and upper intake manifolds. 


2. Position new gasket on lower intake mounting 
face. The use of alignment studs may be helpful. 


3. Install upper intake manifold and throttle body 
assembly to lower manifold, making sure gasket 
remains in place (if alignment studs are not used). 


4. Install four upper intake manifold retaining bolts. 
Tighten to specification. 


5. Install EGR tube. 
6. Connect PCV hose to rear of upper manifold. 


7. Connect vacuum lines to MAP sensor and EGR 
valve. 


8. Position throttle linkage bracket with cables to 
upper intake manifold. Install two attaching bolts 
and tighten to specification. Connect throttle 
cable and automatic transmission kickdown cable 
to throttle body. 


9. Connect electrical connectors at idle air control 
valve, TP sensor, and EGR position sensor. 


10. Connect idle air control valve clean air supply 
hose. 


NOTE: If lower intake manifold was removed, fill 
and bleed cooling system as outlined. Refer to 
Section 03-03. 
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REMOVAL AND INSTALLATION (Continued) 


Remove distributor. Refer to Section 03-07. 


On E-350 vehicles, remove upper intake manifold 
as outlined in this section. 


On F-250-350 and Bronco vehicles, disconnect 
accelerator linkage and transmission kickdown 
linkage at the throttle body. Remove speed 


Lower Intake Manifold 12. 
Removal 13. 


NOTE: On F-250-350 and Bronco vehicles, it is 

possible to remove upper and lower intake manifolds 
as an assembly. On E-350 vehicles it is necessary to 
remove the upper intake manifold first, then the lower 


intake manifold. 


1. 


Remove air inlet tubes and air cleaner assembly. 


control linkage bracket, if so equipped, from the 
intake manifold and disconnect it from the throttle 
body. Remove bolts holding accelerator linkage 


2. Disconnect battery ground cable. cable, and position linkage out of way. 
NOTE: On vehicles equipped with EEC, when the 14. Perform all pre-service procedures as described 
battery has been disconnected and reconnected, in this section. Using Disconnect Tool 
some abnormal drive symptoms may occur while D87L-9280-A or -B or equivalents, disconnect 
the PCM relearns its adaptive strategy. The fuel lines at fuel supply manifold. 
sila a it to be driven 10 miles or more to 15. Disconnect wiring harness from main wiring 
gy. . harness. Wiring harness and lower intake 
3. Position a drain pan and drain radiator. manifold to be removed as an assembly. 
4. On E-350 vehicles, remove oil filler tube and 16. Remove attaching bolts. Remove intake manifold 
inside engine cover. using engine lifting eyes. If necessary to pry 
5. Remove Thermactor system from right side of manifold away from the cylinder heads, do 
engine. not damage the gasket sealing surfaces. 
6. Remove ignition coil mounting bracket from 17. Remove and discard intake manifold gaskets and 
engine and remove high tension lead at the coil. seals. 
7. Disconnect and remove external EGR tube. 18. Transfer components as required. 
8. Disconnect upper radiator hose at engine. 19. Remove all gasket material from the machined 
; surfaces of the manifold. Clean the manifold in a 
water pump. Loosen water bypass hose at intake 
manifold. 20. Inspect the manifold for cracks, damaged gasket 
surfaces, or other wear of damage that would 
10. Disconnect PCV valve and hose (right cover). make it unfit for further service. Replace all 
men i 1 and tag them for reference during damaged. Remove all filings and foreign matter 
installation. that may have entered the manifold as a result of 
11. Disconnect wires at the spark plugs using Spark repairs. 


Plug Wire Remover T74P-6666-A and move out 
of the way. Disconnect and remove the distributor 
Cap and wires as an assembly. 


Installation 


le 


Clean mating surfaces of intake manifold, cylinder 
heads, and cylinder block. Use a solvent such as 
Ford Spot Remover B7A-19521-A 

(ESR-M5B 197-A) or equivalent degreasing 


SPARK PLUG agent 
WIRE REMOVER 
T74P-6666-A 2. Apply a3.2mm (1/8-inch) diameter bead of 


TWIST AND PULL 


B3496-E 


Silicone Rubber D6AZ-19562-AA 
(ESE-M4G195-A) in and along the joint, the full 
width of the cylinder block seal mounting surface 
(four corners) as shown in the following 
illustration. 
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REMOVAL AND INSTALLATION (Continued) 


3. Install the intake manifold gasket and the front 
and rear intake manifold to cylinder block seals. 
Apply a 1.6mm (1/ 16-inch) bead of Silicone 


Rubber D6AZ-19562-AA (ESE-M4G195-A) at the 


outer end of each intake manifold seal for the full 
width of the seal. 


NOTE: This sealer sets up within 15 minutes after 


application. Assemble promptly. 


SEAL 
9A425 
(2) PLACES 


SILICONE RUBBER 
D6AZ-19562-BA eee ae 
3.175mm (0.125 IN) BEAD PRESS FIRMLY 
x 38.1mm (1.5 IN) LONG INTO BLOCK 


CYLINDER CYLINDER 
BLOCK HEAD 


CYLINDER 
BLOCK 


FOR APPLICATION OF SEALER — 
BLOCK TO CYLINDER HEAD-— FOR SEAL INSTALLATION - 


TYPICAL (4) PLACES 


TYPICAL (4) PLACES 
VIEW A VIEW A 


4. Carefully lower intake manifold into position over 
four studs in ends of cylinder heads. When 
intake manifold is in place, run finger around 
seal area to make sure seals are in place. If 
seals have shifted, remove manifold and 
re-position seals. 


5. Make sure intake manifold gaskets are properly 
aligned. Then, install attaching bolts and stud 
bolts into holes 1 through 10. 


LOWER INTAKE 
MANIFOLD ASSEMBLY 


: Py 
a » 
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¥ 
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4 


FRONT OF ENGINE 


a 


5 See ‘N 
Casa ES = 
Vass leate, 


NOTE: LOWER INTAKE MANIFOLD 
ASSEMBLY SHOWN SIMPLIFIED 
TO CLARIFY INSTALLATION 


Install bolts into holes 11 and 12. 


The lower intake manifold fasteners are secured 
following a three-step rundown procedure. 


a. Install nuts onto studs 13 through 16. Tighten 
bolts 1 through 12 in sequence to 11-16 Nem 
(8-12 ft-lb). Tighten nuts 13 through 16 in 
sequence to 11-16 N-m (8-12 ft-lb). 


Tighten bolts and nuts 1 through 16 in 
sequence to 16-30 N-m (12-22 ft-lb). 


c. Tighten manifold bolts and nuts 1 through 16 

in sequence to 30-47 Nem (22-35 ft-lb). 
Install EGR tube and Thermactor exhaust air 
supply tubes. 


Install water pump bypass hose to intake 
manifold fitting and heater hot water tube. 


. Connect radiator upper hose to coolant outlet 
housing. 

. OnE-350 vehicles, install upper intake manifold 
as outlined in this section. 


. Rotate crankshaft damper until No. 1 piston is at 
TDC at end of compression stroke. Install the 
distributor. Refer to Section 03-07. 


. Connect heater hoses at intake manifold and 
water pump. 


. Install accessory drive belts and tighten to 
specification. 


03-04C-9 
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REMOVAL AND INSTALLATION (Continued) 


. Connect PCV valve and hose to right valve rocker 


arm Cover. 


. Connect fuel lines to fuel supply manifold. 

. Install ignition coil mounting brackets. 

. Complete all electrical connections. 

. Position accelerator linkage on manifold. Attach 


accelerator linkage cable. Attach speed control 
linkage bracket to intake manifold, if so equipped. 
Install accelerator and kickdown linkage to 
throttle body. 


. Connect the vacuum lines to their respective 


ports at rear of intake manifold. 


. Secure distributor cap to distributor. Connect 


spark plug wires to spark plugs. connect coil high 
tension lead to coil. 


. Fill and bleed the cooling system. Refer to 


Section 03-03. 


. Connect the battery ground cable. 
» RELA COHISS MA ABINSE alten ting. i 


. Operate engine at fast idle and check for coolant 


leaks. Check coolant level and refill as 
necessary. 


. Start the engine and allow it to reach normal 


operating temperature. Then, while hot, tighten 
the manifold attaching nuts and bolts to 30-47 
N-m (22-35 ft-lb). 


. Install air cleaner and intake duct assembly. 


Air intake Throttle Body 
Removal 


1. 


2. 


On F-250-350, remove air inlet hoses. On E-350, 
remove air inlet hoses and air filter assembly. 


Disconnect throttle linkage at throttle ball and 
automatic transmission linkage, if equipped, from 
throttle body. Remove two bolts securing bracket 
to intake and position bracket with cable(s) out of 
the way. 


Disconnect electrical connector at throttle 
position sensor. 


TP SENSOR 
CONNECTOR 
9B989 


IDLE AIR CONTROL K 
VALVE-9F715 


FRONT OF 
ENGINE AL 


V5869-F 


4. Remove four throttle body bolts. 
5. Carefully separate air throttle body from upper 


intake manifold. 

THROTTLE 
BODY 
ASSEMBLY 

ee) Tes 

9E926 io (aaah ate 

r\ 

a) ol BY a 


— Str 


awh 
2 


9E936 


UPPER 

— INTAKE 

oie MANIFOLD 
_ 9424 


V5871-E 


Installation 


Refer to Section 03-04 for throttle body cleaning and 
inspection procedures. 
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REMOVAL AND INSTALLATION (Continued) 


Make sure that both throttle body and upper 
intake manifold gasket surfaces are clean. 


NOTE: If scraping is necessary, be careful not to 
damage gasket surfaces of throttle body and 
upper manifold assemblies, or allow material to 
drop into manifold. 


2. Install throttle body gasket between upper intake 
manifold and throttle body. Make sure gasket 
stays in place if alignment studs are not used. 


3. Install throttle body to upper intake manifold. 


4. Secure throttle body assembly to upper intake 
manifold with four retaining bolts. Tighten to 
15-24 N-m (12-18 ft-lb). 


THROTTLE 
BODY 
ASSEMBLY 


V5872-D 


Connect TP sensor electrical connectors. 


5. 


2 Canbe purchased as a separate item. 
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TP SENSOR 
CONNECTOR 


IDLE AIR CONTROL 


{/, 
VALVE-9F715 LS 
. , = -s 


FRONT OF 


ENGINE 


Throttle Position (TP) Sensor 
Removal 


1. 


2. 


3. 


4. 


Disconnect throttle position sensor from wiring 
harness. 


Scribe a reference mark across the edge of the 
sensor and to the throttle body to make sure 
correct position is achieved during installation. 


NOTE: If anew TP sensor is to be installed, do 
not scribe a reference mark. 


Remove two throttle position sensor retaining 
Screws. 


Remove throttle position sensor. 


Installation 


1. 


Position throttle position sensor so that wiring 
connector is parallel to the venturi boxes. Then, 
rotate throttle position sensor clockwise to align 


scribe marks. 


Secure sensor to throttle body assembly with two 
retaining screws. Tighten to 1-2 Nem (9-17 in-Ib). 


NOTE: When throttle position sensor is installed 
on the throttle body, the wiring connector should 
be pointing forward on the engine. 


Connect electrical connector to harness. 


Adjust throttle position sensor as described in 
Section 4A of the Powertrain Control /Emissions 
Diagnosis Manual. 
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REMOVAL AND INSTALLATION (Continued) 


Idle Air Control Valve Assembly 
Removal 


1. Disconnect idle air control valve assembly 
connector from wiring harness. 


2. Remove two idle air control valve retaining bolts. 
3. Remove idle air control valve and gasket. 


(2 REQ’D) 


IDLE AIR 
CONTROL VALVE GASKET 
9F715 9F670 V5870-E 
Installation 


1. Make sure that upper intake manifold and idle air 
control valve gasket surfaces are clean. 
NOTE: If scraping is necessary, be careful not to 
damage idle air control valve or intake manifold 
gasket surfaces, or drop material into intake 
manifold. 


2. Install gasket and idle air control valve on upper 
intake manifold surfaces. 


3. Install retaining screws. Tighten to 8-11 N-m 
(7 1-97 in-Ib). 


4. Connect electrical connector for the idle air 
control valve. 


Fuel Supply Manifold Assembly 
Removal 


1. Perform pre-service procedures as outlined in 
this section. 


Remove upper manifold assembly as outlined. 


Remove fuel line-to-fuel supply manifold retainer 
clips. 


Disconnect vacuum hose to fuel pressure 
regulator at fuel pressure regulator. 


FUEL SUPPLY 


FUEL RETURN 4 LINE CLIP 


LINE CLIP 3 X N805528-S190 


N805526-S190 


V7460-1A 


Using Disconnect Tool D87L-9280-A or -B or 
equivalent, disconnect fuel hoses at the fuel 


supply manifold supply tube and fuel supply 
manifold return tube. 


WARNING: RELIEVE FUEL SYSTEM 
PRESSURE BEFORE DISCONNECTING 
COUPLING. 


Fit tool to coupling so tool can enter cage to 
release garter spring. 


Push the tool into the cage opening to release 
female fitting from garter spring. 


Pull the coupling male and female fittings 
apart. 
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REMOVAL AND INSTALLATION (Continued) 


d. Remove the tool from the disconnected 
coupling. 


V4803-D 


6. Remove four fuel supply manifold retaining bolts. 


7. Carefully disengage manifold from fuel injectors 
and remove manifold. 


installation 


1. Make Sure injector caps are clean and free of 
contamination. 


2. Place the fuel supply manifold over each of the 
injectors and seat injectors into fuel supply 
manifold. Make sure injectors are properly 
seated. 

3. Secure fuel supply manifold assembly using four 
fe ale bolts. Tighten to 8-12 N-m (7 1-10 
in-Ib). 


4. Connect fuel inlet and outlet lines at fuel supply 
manifold connections. Push in to connect. 


5. Install fuel line-to-fuel supply manifold retaining 
clips. 


6. Connect vacuum hose to fuel pressure regulator. 


7. Install upper intake manifold as outlined in this 
section. 


8. Perform all post-service procedures as described 


in this section. 


Fuel Charging and Controls, 7.5L 


Fuel Pressure Regulator 
Removal 


installation 
1. 


03-04C-13 


Perform all pre-service procedures as described 
in this section if removing fuel pressure regulator 
while fuel supply manifold is installed on engine. 


Remove vacuum line at pressure regulator. 


Remove three socket head retaining screws from 
regulator housing. 


Remove pressure regulator assembly, gasket 
and O-ring. Discard gasket and O-ring. 


If scraping is necessary, be careful not to damage 
fuel pressure regulator or fuel supply line gasket 
surfaces. 


O-RING 
87006-S96 


GASKET 
9C977 


SCREWS 
N802353-8101 


FUEL PRESSURE 
REGULATOR 


MANIFOLD 
9F792 


V5874-B 


Lubricate fuel pressure regulator O-ring with light 
oil 1OW-30 (WSE-M2C903-A2) or equivalent. 


NOTE: Never use silicone grease. It will clog the 
injectors. 


Make sure gasket surfaces of fuel pressure 
regulator and fuel injection manifold are clean. 


Install a new O-ring and new gasket on regulator. 


Install fuel pressure regulator on injector manifold. 
Tighten three retaining screws to 3-5 N-m (27-42 
in-Ib). 
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REMOVAL AND INSTALLATION (Continued) 


Inspect injector O-rings (two per injector) for 


5. Install vacuum line to regulator. 
signs of deterioration. Replace as required. 


6. Perform all post-service procedures. 


Inspect injector end cap and washer for signs of 
deterioration. Replace complete injector as 
required. If end cap is missing, look for it in intake 
manifold. 


Fuel Injector 
Removal 


Perform pre-service procedures as described in 
this section. 


Remove fuel supply manifold as outlined. 


Carefully remove electrical harness connectors 
from individual injectors as required. 


Grasping injector body, pull up while gently 
rocking injector from side-to-side. 


INJECTOR WIRING 
HARNESS-9D930 


BOLTS 
(4 REQ'D) 
TIGHTEN TO 
8-12 Nem 
(71-106 IN-LB) 


INJECTOR 
END CAP 


NOTE: End cap is not available as a separate 
part. 
Installation 


1. Lubricate new O-rings with light grade oil 10W-30 
(WSE-M2C903-A2) or equivalent and install two 
on each injector. 


NOTE: Never use silicone lubricant. It will clog the 
injectors. 


Install injector(s). Use a light, twisting, pushing 
motion to install them. 


Install fuel supply manifold as outlined in this 
section. 


Install electrical harness connectors to injectors. 


Install upper intake manifold as outlined. Perform 
all post-service procedures as outlined in this 
section. 


FUEL SUPPLY 
MANIFOLD 


i‘. 
> ( 
& 


mm Ge (! 


CLEANING AND INSPECTION 


INJECTORS 


9F593 Idie Air Control Valve 


Recommended Cleaning Procedure 


CAUTION: Use only specified cleaner. Do not 
spray directly on throttle plate or use any type of 
scrubbing method. 


MANIFOLD V5875-C 
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CLEANING AND INSPECTION (Continued) 


CAUTION: Refer to the following illustration to Remove the idle air control valve from the throttle 
identify those valves which may or may not be body assembly. Remove the electrical solenoid 
cleaned. Do not attempt to clean non-cleanable assembly from the mechanical portion of the idle air 
idle air control valves. control valve by removing the two screws, then sliding 


the mechanical portion away from the solenoid. 


Soak the mechanical portion in Carburetor Tune-Up 
Cleaner D9AZ-19579-BA (ESR-M14P9-A) or 
equivalent for two to three minutes. 


CAUTION: Do not exceed three minutes soak 


time and do not use choke cleaner, as an internal 
O-ring may begin to deteriorate. 


With the mechanical portion completely submerged, 
shake in all directions: up, down, right and left. Then 
push in on the rod that mates with the solenoid 
assembly, and again shake in all directions with the 
unit submerged and the rod held in as far as possible. 


Remove the unit from the cleaning fluid and dry out 
thoroughly with shop air. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 


CLEANABLE A19020-A Description a a ee Lb-Ft 


1. Make sure control valve actuator is operating EGR Valve to Upper Intake Eon vayetouppamnne | 8707 70-97 
properly. Refer to Powertrain Control / Emissions Manifold (In-Lb) 
Diagnosis Manual. Air Supply Tube Clamps | 12-20 

2. Remove throttle inlet air tube. (In-Lb) 

3. Disconnect idle air control valve connector. Pppet intake antes bowel 

Intake Manifold Bolts 

4. Connect Rotunda Air Bypass Actuator Throttle BodyiolUpperiniake 71-97 
113-00009 and Injector Tester /Cleaner : 
113-0000 1 eer Manifold (In-Lb) 

- or equivalents. 
a Idle Air Control Valve to Lower 71-97 

5. Start the actuator and then start the engine. Manifold (In-Lb) 

6. Spray Carburetor Tune-Up Cleaner Throttle Position Sensor to 7 oe | 
D9AZ-19579-AA (ESR-M14P9-A) or equivalent Throttle Body (In-Lb) 
into idle air control valve for five seconds while Fuel Pressure Regulator to Fuel 27-42 
actuator Is operating. Supply Manifold (In-Lb) 

7. Turnoff the actuator and stop engine. Allow Fuel Supply Manifold Retaining Riot E- 3 
solvent to soak for 15 minutes. Bolts (In-Lb) 

8. Turnonactuator and start engine. Coil Bracket to Platform [a | ans 

ne 

9. Spray carburetor cleaner into idle air control Throttle Cable BrackettoManifold | 11-13 | 810 | 

valve passage for up to one minute. Throttle Cable Bracket to Manifold 


10. Turn off actuator and stop engine, if running. 


NOTE: For lower intake manifold to cylinder heads, 


11. Install intake air tube. Start actuator and engine tighten in the following steps: 
and run engine for one minute. @ tighten bolt and nuts in sequence to 11-16 N-m 
12. Disconnect actuator from idle air control valve. (8-12 ft-lb), 
Connect idle air control valve electrical @ tighten in sequence to 16-30 N-m (12-22 ft-lb), 
connector. 


@ tighten in sequence to 30-47 N-m(22-35 ft-lb). 
13. Start engine and check for normal operation. 


Alternate Cleaning Procedure 


NOTE: To be used only when tools for the 
recommended method are not available. 


3 Canbe purchased as a separate item. 
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SPECIAL SERVICE TOOLS /EQUIPMENT 


ROTUNDA EQUIPMENT 


Tool Number / 
Description Illustration Tool Number Description 
T74P-6666-A — } 113-0000 1 Injector Tester / Cleaner 
e 113-00009 Air Bypass Actuator 


Spark Plug Wire Remover 


T80L-9974-B 
MFI Pressure Gauge 


T8OL-9974-B 


Tool Number Description 
D87L-9280-B Disconnect Tool (1/2 inch) 
D87L-9280-A Disconnect Tool (3/8 inch) 
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SECTION 03-04D Fuel Charging and Controls, 5.8L 
Lightning Engine 
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DESCRIPTION AND OPERATION 


The Multiport Fuel Injection system (MFI) is classified 
as a multi-point, pulse time, speed density control, fuel 
injection system. Fuel is metered from bank to bank. 
Injectors pulse in accordance with engine demand. 


WARNING: DO NOT SMOKE, CARRY LIGHTED 
SUBSTANCES, OR OPEN FLAME OF ANY TYPE 
WHEN WORKING ON OR NEAR ANY 
FUEL-RELATED COMPONENT. HIGHLY 
FLAMMABLE MIXTURES ARE ALWAYS PRESENT 
AND MAY BE IGNITED, RESULTING IN POSSIBLE 
PERSONAL INJURY. 


A Powertrain Control Module (PCM)(12A650) accepts 
inputs from various engine sensors to compute the 
required fuel flow rate necessary to maintain a 
prescribed air /fuel ratio throughout the entire engine 
operational range. The Powertrain Control Module 


then outputs a command to the fuel injectors to meter 
the appropriate quantity of fuel. 


The PCM also determines and compensates for the 
age of the vehicle and its uniqueness. The system will 
automatically sense and compensate for changes in 
altitude (i.e., from sea level to mountains). 


The fuel delivery subsystem consists of a 
high-pressure in-tank mounted fuel pump and a fuel 
filter /reservoir delivering fuel from the fuel tank 
through a 20 micron fuel filter to a fuel charging 
manifold assembly. 


The fuel charging manifold assembly incorporates 
electrically actuated fuel injectors directly above each 
of the engine’s intake ports. The injectors, when 
energized, spray a metered quantity of fuel into the 
intake air stream. 


A constant fuel pressure drop is maintained across the 
injector nozzles by a pressure regulator. The regulator 
is connected in series with the fuel injectors and is 
positioned downstream from them. Excess fuel 
supplied by the pump, but not required by the engine, 
passes through the regulator and returns to the fuel 
tank through a fuel return line. 
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DESCRIPTION AND OPERATION (Continued) 


One group of four injectors is energized 
simultaneously, once every crankshaft revolution 
followed by the second group of injectors in the next 
crankshaft revolution. The period of time that the 
injectors are energized (injector ‘‘on time’’ or pulse 
width) is controlled by the PCM. The PCM receives 
input from various engine sensors and uses this 
information to compute the required fuel flow rate 
necessary to compute the prescribed air / fuel ratio for 
the given engine operation. The PCM determines the 
needed injector pulse width and outputs a command to 
the injector to meter the exact quantity of fuel. 


UPPER INTAKE 
MANIFOLD 


FUEL 
INJECTOR 
N FUEL 
FRONT OF ENGINE PRESSURE 
REGULATOR 
AIR 
THROTTLE 


BODY 
ASSEMBLY 
x 


o. 


LOWER INTAKE 
MANIFOLD 
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Air Intake Manifold 


The air intake manifold is a two-piece (upper and lower 
intake manifold) assembly. The lower manifold is cast 
aluminum. The upper manifold is of a welded tubular 
design. Runner lengths are tuned to optimize engine 
torque and power output. The manifold provides 
mounting flanges for the air throttle body (9E926) 
assembly, fuel supply manifold and accelerator control 
bracketry and the EGR external pressure valve 

(9F 483). Vacuum taps are provided to support various 
engine accessories. Pockets for the fuel injectors are 
machined to prevent both air and fuel leakage. The 
pockets in which the injectors are mounted are placed 
to direct the injector fuel spray immediately in front of 
each engine intake valve. 


UPPER 
INTAKE 
MANIFOLD 


MANIFOLD 
A17862-A 


Fuel Injectors 


The eight fuel injector nozzles are electro-mechanical 
devices which both meter and atomize fuel delivered 
to the engine. The MFI injectors are mounted in the 
lower intake manifold and are positioned so that their 
tips direct fuel just ahead of the engine intake valves. 
The injector consists of a solenoid and valve 
assembly. An electrical control signal from the PCM 
activates the injector solenoid, causing the needle to 


move inward off the seat, allowing fuel to flow. Since 
the injector flow orifice is fixed and the fuel pressure 
drop across the injector tip is constant, fuel flow to the 
engine is regulated by how long the solenoid is 
energized. Atomization is obtained by a director 
metering plate at the point where the fuel separates. 
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DESCRIPTION AND OPERATION (Continued) 


A19017-A 


|_item |Description 


Supply Manifold O-Ring 
Integral Filter 

Coil 

Armature 

Washer 

Lower Intake Manifold O-Ring 
Pintle Protection Cap 
Stainless Steel Valve Body 
Stainless Steel Needle (Pintle) 
Electrical Connector 


a 
ODMDOAN ODA A WHND = 


The 5.8L Lightning Engine is equipped with Deposit 
Resistant Injectors (DRI). This injector is designed to 
eliminate the lean fuel delivery concerns which occur 
with conventional multiport fuel injectors when 
low-grade, non-detergent fuels are used. 
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Fuel Pressure Regulator 


The fuel pressure regulator is attached to the fuel 
supply manifold assembly downstream of the fuel 
injectors. It regulates the fuel pressure supplied to the 
injectors. The regulator is a diaphragm-operated relief 
valve in which one side of the diaphragm senses fuel 
pressure and the other side is subjected to intake 
manifold vacuum. The nominal fuel pressure is 
established by a spring preload applied to the 
diaphragm. Balancing one side of the diaphragm with 
manifold pressure maintains a constant fuel pressure 
drop across the injectors. Fuel in excess of that used 
by the engine is bypassed through the regulator and 
returns to the fuel tank. 


ENGINE VACUUM 
REFERENCE TUBE 


VALVE 
ASSEMBLY 


SPRING 
eee UPPER 
HOUSING 
FUEL 
FILTER DIAPHRAGM 
SCREEN 


MOUNTING 
LOWER 
HOUSING 


GROOVE 


FUEL INLET TUBE FUEL OUTLET 
(SUPPLY) TUBE (RETURN) 7797-1 


Throttle Body Assembly 


The throttle body assembly controls air flow to the 
engine through a butterfly-type valve. The body is a 
single-piece die casting made of aluminum. It has a 
single bore with an air bypass channel around the 
throttie plate. This bypass channel controls both cold 
and warm engine idle air flow as regulated by an air 
bypass valve assembly mounted directly to the 
throttle body. The air bypass valve assembly is an 
electro-mechanical device, controlled by the PCM, 
that meters the amount of air bypassed around the 
throttle plates in order to control engine idle speed. 


Engine coolant is diverted through the EGR spacer to 
improve cold weather operation. 


Other features of the air throttle body assembly 
include: 


1. Apre-set stop to locate the WOT position. 
2. A throttle body-mounted throttle position sensor. 
3. Sludge resistant coating on throttle plate. 
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DESCRIPTION AND OPERATION (Continued) 
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¢ 
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FRONT OF 
ENGINE 


A17863-A 


Throttle Body Assembly 
Nut and Washer Assembly 
3/8-16 17-24N-m 

(12-18 Ft-Lb) Lower 
EGR-To-EGR Spacer 

Nut and Washer Assembly 
5/ 16-18 17-24N-m 
(12-18 Ft-Lb) Upper 
EGR-To-EGR Spacer 

EGR Valve Assembly 


Gasket, EGR-To-EGR 
Spacer Plate 


Gasket, EGR Spacer 
Plate-To-Upper Intake 
Stud, 5/ 16-18-18 x 4.12 
(4 Req.) Throttle Body and 
EGR Spacer Plate Mount 
17-24 N-m (12-18 Ft-Lb) 


Manifold, Upper Intake 
EGR Spacer Plate 

Gasket, Throttle 
Body-To-EGR Spacer Plate 
Idle Air Control Valve 

Nut, 5/16-18 17-24N-em 
(12-18 Ft-Lb) (4 Req.) 
Throttle Body-To-EGR 
Spacer 


TA17863A 
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Fuel Supply Manifold Assembly 


The fuel supply manifold assembly delivers high 
pressure fuel from the vehicle fuel supply line to the 
eight fuel injectors. The assembly consists of two 
banks of tubular fuel rails connected by two permanent 
crossover connections, eight injector connectors, a 
mounting flange to the fuel pressure regulator and 
mounting attachments which locate the fuel manifold 
assembly and provide fuel injector retention. The fuel 
inlet and outlet connections have push-connect fittings. 
The unit is serviced as an assembly only. 


FUEL 
PRESSURE Be. FRONT OF ENGINE 


REGULATOR 
9F792 
FUEL SUPPLY 
MANIFOLD 


INJECTORS 
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DIAGNOSIS AND TESTING 


Tips to Avoid Lean Air-Fuel Conditions 


Rough idle, hesitation, poor throttle response, 
induction backfire and stalls during cold 

start / warm-up may be caused by the poor volatility of 
some high octane premium grade unleaded fuels (9 1 
octane or higher|R+M]/2). When compared to 
regular grade unleaded fuel (87 octane [R+M]/2), 
high octane premium grade unleaded fuel may cause 
long crank time. 


Use a regular grade unleaded fuel except where a 
premium unleaded fuel is recommended in the Owner 
Guide. If lean air-fuel type symptoms are experienced, 
determine the grade and brand of fuel used and offer 
the following service tips. 


@ Advise those using a higher octane grade fuel to 
switch to a regular grade unleaded fuel. For those 
using a regular grade fuel, advise them to try 
another brand. 


@ Do not advise using a higher octane unleaded fuel 
than is recommended for that specific engine. The 
5.8L Lightning engine is designed to perform best 
using a high quality regular grade unleaded fuel. 
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DIAGNOSIS AND TESTING (Continued) 


@ Only advise using a higher octane unleaded fuel to 
avoid potentially damaging spark knock or ping, but 
do so only after mechanical repairs are ineffective. 


NOTE: All unleaded gasolines used should contain 
detergent additives that are advertised as having 

‘“‘keep clean”’ or ‘‘clean up’’ performance for both 
intake valves and fuel injectors. 


The 5.8L Lightning engine is designed to run on regular 
unleaded fuel under normal driving operations. For 
maximum performance or while towing a trailer or 
carrying a load, the engine will run most effectively on 
premium fuel (9 1 octane or higher is recommended). 
Using a fuel with a lower octane rating can cause 
persistent and heavy knocking, which can damage the 
engine. 


REMOVAL AND INSTALLATION 


WARNING: DO NOT SMOKE, CARRY LIGHTED 
TOBACCO OR OPEN FLAME OF ANY TYPE WHEN 
WORKING ON OR NEAR ANY FUEL-RELATED 
COMPONENT. HIGHLY FLAMMABLE MIXTURES 
ARE ALWAYS PRESENT AND MAY BE IGNITED, 
RESULTING IN POSSIBLE PERSONAL INJURY. 


Pre-Service Procedures 


The fuel charging assembly consists of the throttle 
body, and the upper and lower intake manifolds. Prior 
to service or removal of the fuel charging assembly, 
the following steps must be taken: 


1. Open hood and install protective covers. 


2. Disconnect battery ground cable and secure it 
out of the way. Be sure ignition is in the off 
position. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 


some abnormal drive symptoms may occur while 
the Powertrain Control Module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


1 Canbe purchased as a separate item. 


Remove fuel cap and release tank pressure. 


Release pressure from fuel system at the fuel 
pressure relief valve using MFI Pressure Gauge 
T80L-9974-B. The fuel pressure relief valve is 
located on the fuel line in the upper right corner of 
the engine compartment. To gain access to the 
fuel pressure relief valve, the valve cap must first 
be removed. 


NOTE: Not all assemblies may be serviceable 
while on the engine. In some cases, removal of 
the fuel charging assembly may ease service of 
the various subassemblies. 


Post-Service Procedures 


After the service is complete and the fuel charging 
assembly is installed onto the engine, the following 
steps must be taken: 


1. Install fuel cap at tank. 

2. Connect battery ground cable. 

3. Addengine coolant, if necessary. 
4 


Turn ignition switch on and off several times 
without starting engine to check for fuel leaks. 


NOTE: Check all connections at fuel rails, push 
connect fittings, etc. 


CAUTION: The fuel system is normally 
pressurized to 276 kPa (40 psi). 


Start engine and warm to operating temperature. 
Check for coolant leak if coolant was removed. 


Perform EEC-IV Self Test to check systems 
function. Refer to Powertrain Control /Emissions 
Diagnosis Manual. ' 


03-04D-5 
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REMOVAL AND INSTALLATION (Continued) 


Upper Intake Manifold and Throttle Body 
Removal 


1. Open hood, disconnect battery negative cable 
and remove air intake tube. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


2. Remove snow/ice shield from throttle body. 
3. Disconnect electrical connectors from: 
a. Throttle position sensor (9B989) 
Idle air control valve (9F7 15) 
EVP sensor 
Emission vacuum control regulator (9F 490) 


Secondary Air Injection Bypass / Secondary 
Air Injection Diverter (AIRB / AIRD) solenoids 


9 Be 


FRONT OF ENGINE 


A17865-A 


| item [Description 


EGR Valve Position Sensor Connector 
EGR Valve 

TP Sensor Connector 

EVR Connector 

AIRB Connector 

AIRD Connector 

Idle Air Control Valve Connector 

Idle Air Control Valve 


ONO oA WN = 


TA17865A 


4. Disconnect vacuum lines from: 
a. EGR external pressure valve 


Fuel Charging and Controls, 5.8L Lightning Engine 


03-04D-6 


b. EVP sensor 
c. AIRB/AIRD solenoids 
d. Vacuum tree 


5. Disconnect PCV fresh air hose from throttle body 


and oil fill tube. Loosen radiator cap (cool engine 
only) to relieve system pressure. 


6. Disconnect and plug coolant hoses from EGR 


spacer plate. 


7. Disconnect throttle cable at throttle ball stud. 


CAUTION: When disconnecting throttle 
cable from ball stud, use a screwdriver or 
similar tool close to the stud and pry slowly. 
Pulling by hand may damage cable. 


8. Reach behind upper intake manifold and pull PCV 


valve from lower intake manifold. 


FRONT OF ENGINE 


A17866-A 


Hose Assembly 
Elbow 


PCV Valve 

Grommet 

Element 

Manifold, Lower Intake 


TA17866A 


9. Disconnect vacuum hose at brake booster. 


10. Remove upper intake manifold mounting bolts. 
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REMOVAL AND INSTALLATION (Continued) 


11. To remove upper intake manifold, lift it up and pull 
it forward to gain access to vacuum hoses UPPER INTAKE 
located below it. Disconnect vacuum hoses and MANIFOLD 


remove manifold and throttle body. oer 


UPPER INTAKE 
MANIFOLD ASSEMBLY 


<@& COC) S (LOWER INTAKE 


MANIFOLD 
<2 of : ASSEMBLY) GASKET 
@ NAY ce 
AD SS te 
= 4 
7 JS Ce, v 2 


Re. 6C342 


HOSE ASSEMBLY 
FRONT OF ENGINE 


A17867-A 
Installation FRONT OF ENGINE 
1. Clean all gasket surfaces. VRC OUKICENTING 
NOTE: If scraping is necessary, be careful not to ASSEMBLY 


9D446 


damage gasket surfaces, or allow material to fall 
into lower intake manifold. 


2. Position new gasket onto lower intake manifold. 


3. Position upper intake manifold and feed vacuum FRONT OF ENGINE 
hoses into position and connect. 


4. Reach behind upper intake and install PCV valve A17868-A 
into lower intake manifold. 


5. Connect vacuum hose to brake booster. 
6. Making sure gasket is in correct position, install 8. Connect coolant hoses to EGR spacer plate. 


upper intake manifold mounting bolts and tighten Refill cooling system as required. 
to 17-24 N-m (12-18 ft-Ib) in sequence shown. 9. Install PCV fresh air hose to oil fill tube and 
throttle body. 


10. Connect vacuum lines to: 
a. Vacuum tree 
b. AIRB/AIRD solenoids 
c. Emission Vacuum Control Regulator 
d. EVP sensor 
11. Connect electrical connectors to: 
AIRB / AIRD solenoids 
Emission vacuum control regulator 
EGR external pressure valve 
Idle air control valve 
e. Throttle position sensor 
12. Install snow/ice shield onto throttle body. 


13. Install air intake tube and connect battery 
negative cable. 


7. Connect throttle cable. 


saa tame 
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REMOVAL AND INSTALLATION (Continued) 


14. Start engine and check for proper operation. 7. Remove fuel supply and return line retaining clips. 
Disconnect fuel supply and return lines from fuel 
supply manifold, using Disconnect Tool 
D87L-9280-A and D87L-9287-B or equivalents 
as follows: 


a. Fit tool to coupling so that tool can enter cage 
opening to release the garter spring. 


b. Push tool into the cage opening to release the 
female fitting from the garter spring. 


c. Pull the coupling male and female fitting 
apart. 


d. Remove the tool from the disconnected 
spring lock coupling. 


8. Remove upper radiator hose and water bypass 
hose from thermostat housing. 


9. Remove lower intake manifold retaining bolts and 
studs, noting their location. 


10. Remove lower intake manifold assembly. 


FRONT OF ENGINE 


TOOL SPRING LOCK 
CONNECTOR TOOL 
D87L-9280-A — 3/8 INCH 
D87L-9280-B — 1/2 INCH 


USE SPECIFIED 
A17865-A TOOL OR 


EQUIVALENT 
| item | Description 


EGR Valve Position Sensor Connector CAGE 
EGR Valve OPENING 
TP Sensor Connector @) 

EVR Connector 

AIRB Connector PUSH TOOL INTO 
AIRD Connector CAGE OPENING 
Idle Air Control Valve Connector 
Idle Air Control Valve 


ANOOAAWDND — 


NOTE: SPECIFIED TOOL 
WILL FIT AROUND 


TA17865A RUBBER COVERED 


FUEL LINE. 


Lower Intake Manifold 
Removal 


Perform all pre-service procedures as described 
in this section. 


Remove upper intake manifold and throttle body 
as outlined. 


Drain cooling system. Refer to Section 03-03. 


Remove distributor assembly, cap and wires. 
Mark position of distributor and rotor during 
removal so they can be reinstalled in their original 


positions. 


Disconnect electrical connectors from engine (©) 
coolant temperature sensor (12A648), water 

temperature sending unit and intake air 

temperature sensor (12A697). Installation 


Disconnect injector wiring harness from main 1. Clean and inspect mounting surfaces of lower 
harness connector. intake manifold, cylinder head and engine block. 
Refer to Section 03-00. 


V9059-A 
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REMOVAL AND INSTALLATION (Continued) 


2. Apply 1.6mm (1/ 16 inch) bead of silicone Gasket 
WATER TEMPERATURE 


and Sealer E8AZ- 19562-A (ESE-M4G 195-B) or SENDING UNIT 
equivalent in four places as shown in the following @ 10884 
illustration. (8) ee TO 
11-24 Nem 
3. Install end seals on the engine block and new (8-18 FT-LB) 
gaskets on the cylinder head. GQ) L &@ B LOWER INTAKE 
NOTE: The gaskets must be interlocked with seal (9) Ht Gy yeseniely 
tabs. Oy SY 9K461 
Y é\ e< g ths S 
LCT he fy 
LOCATING PIN eee Rin ~ cs = h Ess j 
: (M 0 BEAD SIDE DOWN Sauls a5 A») iS 
(2) PLACES </ Bra Se S 
ST) SEE ay 
HT! ~ ‘es ED 
LOCATING PIN | X<ea 5 A ZS 
(2) PLACES SAC OSS cee 


we 


GASKET 9439 
CO NOTE: INSTALL 

WITH BEAD 

SIDE DOWN 


pp” PLACES 
6 


SEAL (REAR) APPLY 
9A424 ESE-M4G195-B 
SEALER 
(4) PLACES 


2 FRONT 
FRONT OF ENGINE > REAR 


A17869-A 


4. Install two locator pins, if available, into opposite 


SEAL (FRONT) 
corners. APPLY SILICONE i 
5. Carefully position lower intake manifold over sees tow mek 
locator pins. (ESE-M4G195-B) SEALER 
oe OR EQUIVALENT 
6. Remove locator pins, if used, and install bolts and (4) PLACES A17870-A 
studs. Tighten all in sequence shown to 31-33 
N-m (23-25 ft-lb). 7. Install upper radiator hose and water bypass 


hose. 


8. Connect fuel supply and return lines to fuel supply 
manifold as follows: 


a. Check for missing or damaged garter spring. 
Remove damaged spring with small hooked 
tool and install new spring. 


b. Clean fittings with solvent. Check for missing 
or damaged O-rings. Replace missing 
O-rings. If either O-ring is damaged, replace 
both O-rings. 

c. Assemble fitting by pushing with a slight 
twisting motion. 
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REMOVAL AND INSTALLATION (Continued) 


d. Tomake sure of coupling engagement, pull on 
fitting and visually check to be sure garter 
spring is over flared end of female fitting. 


REPLACEMENT GARTER SPRINGS: 
3/8 INCH — E1ZZ-19E576-A 
SanNG 1/2 INCH — E1ZZ-19E576-B 


REPLACEMENT O-RINGS 
390846-S96 (3/8 INCH DIA., 
2 PER FITTING) 
390847-S96 (1/2 INCH DIA., 
2 PER FITTING) 


“co GE 


USE ONLY SPECIFIED FUEL 
RESISTANT O-RINGS 
(COLOR: BROWN) 


LUBRICATE O-RINGS WITH 
CLEAN ENGINE OIL 


a 


GARTER 
SPRING 


V9058-A 


9. Connect injector wiring harness to main harness 
connector. 


10. Connect electrical connectors to engine coolant 
temperature sensor, water temperature sending 
unit and intake air temperature sensor. 


11. Install distributor assembly in the proper position 
as noted during removal. Install distributor cap 
and wires. 


12. Fill and bleed cooling system. Refer to Section 
03-03. 


13. Perform all post-service procedures as described 
in this section. 


Fuel Charging and Controls, 5.8L Lightning Engine 


Air intake Throttle Body 
Removal 


1. Open hood, disconnect battery negative cable 
and remove snow /ice shield. 
NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


2. Remove air intake tube. 


3. Remove PCV fresh air hose from throttle body 
and oil fill tube. 

4. Disconnect electrical connectors from throttle 
position sensor and idle air control valve. 

5. Loosen radiator cap to relieve cooling system 
pressure (allow engine to cool first). Remove and 
plug cooling hoses from EGR spacer. 

NOTE: Some coolant will be lost from EGR 
spacer when throttle body is removed. 

6. Remove AIRB/AIRD bracket attaching nuts, 
remove bracket from EGR spacer and place out 
of way. 

7. Remove throttle body attaching nuts and throttle 
cable bracket. 


8. Separate throttle body from EGR spacer. 


9. Disconnect throttle cable at throttle ball stud, 
then remove throttle body from vehicle. 


CAUTION: When disconnecting throttle 
cable from ball stud, use a screwdriver or 
similar tool close to the stud and pry slowly. 
Pulling by hand may damage cable. 


10. Remove EGR spacer from upper intake manifold. 
Installation 
1. Clean and inspect all gasket surfaces. 


NOTE: If scraping is necessary, be careful not to 
damage gasket surfaces, or allow material to fall 
into upper intake manifold. 


NOTE: The EGR spacer-to-intake manifold 
gasket and the throttle body-to-EGR spacer 
gasket are very similar to each other but are NOT 
to be interchanged. 

2. Position new EGR spacer gasket onto studs and 
install EGR spacer. 


3. Connect throttle cable to throttle body. 


4. Position new throttle body gasket onto studs 
and install throttle body. Install mounting nuts and 
tighten to 17-24 N-m (12-18 ft-lb). 


5. Connect throttle cable bracket. 


6. Connect cooling hoses to EGR spacer and secure 
with clamps. 


7. Position AIRB/ AIRD bracket to EGR spacer and 
install attaching nuts. 


8. Connect electrical connectors at throttle position 
sensor and idle air control valve. 


03-04D-10 
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REMOVAL AND INSTALLATION (Continued) 


Connect PCV fresh air hose to throttle body and 
to oil fill tube. 


. Check and fill cooling system as required. 
. Install snow/ice shield and air intake tube. 


. Connect battery negative cable. Start engine and 
check for proper operation. 


FRONT OF 


HSIN A17863-A 


Throttle Body Assembly 
Nut and Washer Assembly 
3/8-16 17-24N-m 

(12-18 Ft-Lb) Lower 
EGR-To-EGR Spacer 

Nut and Washer Assembly 
5/ 16-18 17-24N-m 
(12-18 Ft-Lb) Upper 
EGR-To-EGR Spacer 

EGR Valve Assembly 
Gasket, EGR-To-EGR 
Spacer Plate 

Gasket, EGR Spacer 
Plate-To-Upper Intake 
Stud, 5/ 16-18-18 x 4.12 
(4 Req.) Throttle Body and 
EGR Spacer Plate Mount 
17-24 Nem (12-18 Ft-Lb) 
Manifold, Upper Intake 
EGR Spacer Plate 
Gasket, Throttle 
Body-To-EGR Spacer Plate 
Idle Air Control Valve 

Nut, 5/ 16-18 17-24N-m 
(12-18 Ft-Lb) (4 Req.) 
Throttle Body-To-EGR 
Spacer 


TA17863A 


2 Can be purchased as a separate item. 
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Throttle Position (TP) Sensor 
Removal 


1; 


2. 


3. 


Disconnect throttle position sensor from wiring 
harness. 


Scribe a reference line across the edge of the 
sensor and the throttle body to make sure correct 
positioning is achieved during installation, if the 
same sensor is to be used. 


Remove retaining screws and remove sensor 
from throttle body. 


Installation 


Position throttle position sensor to throttle body 
aligning scribe marks made during removal. 


Install remaining screws and tighten to 2 N-m (18 
in-Ib). 

Connect throttle position sensor to wiring 
harness. 


Adjust throttle position sensor. Refer to the 
Powertrain Control /Emissions Diagnosis 
Manual.” 


Start engine and check for proper operation. 


idle Air Control Valve 
Removal 


1. 


Disconnect vacuum and electrical connectors 
from EVR, AIRB/AIRD solenoids and idle air 
control valve. 


Remove AIRB/AIRD solenoid bracket retaining 
nuts and position bracket out of the way. 


Remove idle air control valve retaining screws. 


Remove idle air control valve and gasket from 
throttle body. 


Installation 


4. 


Clean and inspect mounting surfaces. 


NOTE: If scraping is necessary, be careful not to 
damage gasket surfaces, or allow material to fall 
into throttle body. 


Position gasket and idle air control valve onto 
throttle body and install retaining screws. Tighten 
screws to 8-11 N-m (7 1-97 in-Ib). 


Position AIRB/ AIRD solenoid bracket to EGR 
spacer plate and install retaining nuts. Tighten 
nuts to 17-24 N-m (12-18 ft-lb). 


Connect electrical and vacuum connectors to idle 
air control valve, AIRB/ AIRD solenoids and 
emission vacuum control regulator. 
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REMOVAL AND INSTALLATION (Continued) 


5. Start engine and check for proper operation. 


TOOL SPRING LOCK 
CONNECTOR TOOL 
D87L-9280-A — 3/8 INCH 
D87L-9280-B — 1/2 INCH 


USE SPECIFIED 
TOOL OR 
EQUIVALENT 


CAGE 
OPENING 


@ 


PUSH TOOL INTO 
CAGE OPENING 


NOTE: SPECIFIED TOOL 
WILL FIT AROUND 
RUBBER COVERED 


FUEL LINE. 
A19018-A <s eg | 
a EV 
‘ 
Fuel Supply Manifold Assembly © oe» Q 


Removal 


Perform all pre-service procedures as described 
in this section. 


Remove upper intake manifold as described in 
this section. 


Remove fuel supply and return line retaining clips. 

Disconnect fuel supply and return lines from fuel 

supply manifold, using Disconnect Tools () v9059-A 
D87L-9280-A and D87L-9287-B or equivalents 


a lorows: 4. Remove four (two per group) fuel supply manifold 
Fit tool to coupling so that tool can enter cage retaining bolts. 


opening to release the garter spring. 5. Carefully disengage manifold from fuel injectors 
Push tool into the cage opening to release the and remove manifold. 
female fitting from the garter spring. 


Pull the coupling male and female fitting 
apart. 


Remove the tool from the disconnected 
spring lock coupling. 


installation 


1. Make sure injector caps are clean and free of 
contamination. 


2. Place the fuel supply manifold over each of the 
injectors, making sure the injectors are fully 
seated in both the supply manifold and lower 
intake manifold. 


3. Install four retaining bolts and tighten to 8-17 N-m 
(70-150 in-Ib). 


4. Connect fuel supply and return lines to fuel supply 
manifold as follows: 


a. Check for missing or damaged garter spring. 
Remove damaged spring with small hooked 
tool and install new spring. 


b. Clean fittings with solvent. Check for missing 
or damaged O-rings. Replace missing 
O-rings. If either O-ring is damaged, replace 
both O-rings. 


c. Assemble fitting by pushing with a slight 
twisting motion. 
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REMOVAL AND INSTALLATION (Continued) 


d. JTomake sure of coupling engagement, pull on 
fitting and visually check to be sure garter 
spring is over flared end of female fitting. 


REPLACEMENT GARTER SPRINGS: 
GARTER 3/8 INCH — E1Z2Z-19E576-A 
SPRING 1/2 INCH — E1Z22Z-19E576-B 


REPLACEMENT O-RINGS 
390846-S96 (3/8 INCH DIA., 
2 PER FITTING) 
390847-S96 (1/2 INCH DIA., 
2 PER FITTING) 


RESISTANT O-RINGS 
(COLOR: BROWN) 


aR 


LUBRICATE O-RINGS WITH 
CLEAN ENGINE OIL 


GARTER 
SPRING 


Vv9058-A 


Install fuel supply and return line retaining clips. 


Install upper intake manifold as described in this 
section. 


Perform all post-service procedures as described 
in this section. 


Start engine and check for proper operation. 


Fuel Charging and Controls, 5.8L Lightning Engine 


3. 


4. 


03-04D-13 


Remove three Allen screws and remove fuel 
pressure regulator from regulator housing. 


Remove O-ring and gasket. Discard gasket and 
inspect O-ring for signs of deterioration. 


Installation 


1. 


Clean and inspect pressure regulator and 
regulator housing mating surfaces. 


NOTE: If scraping is necessary, be careful not to 
damage mating surfaces. 


Lubricate fuel pressure regulator O-ring with 
10W-30 oil (WSE-M2C903-A2) or equivalent. 


CAUTION: Never use silicone grease to 
lubricate O-ring. 


Install O-ring and new gasket on pressure 
regulator. 


Position fuel pressure regulator and install Allen 
screws. Tighten screws to 3-4 N-m (27-35 in-lb). 


Install fuel supply manifold as outlined. 


Perform all post-service procedures as described 
in this section. 


Start engine and check for proper operation. 


Fuel Injector 


Removal 


Perform all pre-service procedures as described 
in this section. 


Remove upper intake manifold and fuel supply 
manifold as outlined. 


Carefully disconnect electrical connectors from 
injectors. 


Grasping injector body, pull up while gently rock 
injector from side to side. 


INJECTOR 
POCKETS LOWER 
(8) INTAKE 
MANIFOLD 


INJECTOR 


Fuel Pressure Regulator 
Removal 


1. Perform all pre-service procedures as described 
in this section. 


2. Remove fuel supply manifold as outlined. 


A17871-A 
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REMOVAL AND INSTALLATION (Continued) 


Start the actuator and then start the engine. 


Spray Carburetor Tune-Up Cleaner 
D9AZ-19579-AA or equivalent or about five 
seconds into the idle air control valve inlet 
passage while the actuator is operating. 


CAUTION: Avoid direct spraying on throttle 
plate/bore area. 


Stop the engine and actuator. Let everything 
soak for 15 minutes. 


Start the actuator and then start the engine. 


Spray the Carburetor Tune-up Cleaner into the 
idle air control valve passage leading to the inlet 
of the valve for up to one minute. 


. Stop the actuator and stop the engine. 
. Reinstall the air duct. 


. Start and run the engine for about one minute to 
dry out the solvent residue. 


. Operate the actuator to make sure the solvent is 
purged from the idle air control valve. 


. Disconnect the actuator from the idle air control 
valve. 


. Reattach the control signal lead to the idle air 
control valve. 


. Check the engine for normal operation. 


Inspect injector O-rings (two per injector) for 
signs of deterioration. Replace as required. 


CAUTION: Do not attempt to clean the 
injector metering orifice with tools or 
brushes. Use Rotunda Injector 
Cleaner/Tester 113-00001 or equivalent. 


INJECTOR 
PLASTIC HAT 


V5040-1A 


Installation 


1. Lubricate new O-rings with 10W-30 oil 
(WSE-M2C903-A2) or equivalent and install two 
on each injector. 


CAUTION: Never use silicone grease. It will 
clog the injectors. 


Install injectors using light, twisting, pushing 
motion. 


Connect electrical connectors to injectors. 
Install fuel supply manifold as outlined. 
Install upper intake manifold as outlined. 


Perform all post-service procedures as described 
in this section. 


Alternate Cleaning Procedure 


NOTE: To be used only when tools for the preferred 
method are not available. 


Remove the idle air control valve from the throttle 
body. Remove the electrical solenoid assembly from 
the mechanical portion of the idle air control valve by 
removing the two screws, then sliding the mechanical 
portion away from the solenoid. 


Soak the mechanical portion in Carburetor Tune-Up 
CLEANING AND INSPECTION Cleaner D9QAZ- 19579-BA (ESR-M14P9-A) or 


equivalent for two to three minutes maximum. 


CAUTION: Do not exceed three minutes soak 
time, and do not use choke cleaner as an internal 
O-ring may begin to deteriorate. 


With the mechanical portion completely submerged, 
shake in all directions: up, down, right and left. Then 
push in on the rod that mates with the solenoid 
assembly, and again shake in all directions with the 
unit submerged and the rod held in as far as possible. 


Remove the unit from the cleaning fluid and dry out 
thoroughly with compressed air. 


idie Air Control Valve Cleaning 


CAUTION: This cleaning procedure may be used 
with sludge tolerant bodies which are identified 
with a yellow/black “‘attention”’ label. No attempt 
should be made to clean the throttle body 
bore/plate area by directly spraying or 
scrubbing. 


1. Plug the actuator into the connector in Rotunda 
Cleaner / Tester 113-O0009 or equivalent. 


2. Remove the air duct to the throttle body inlet. 


3. Disconnect the idle air control valve signal lead. 


Attach the actuator harness plug to the idle air 
control valve. 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 
Description | Nem | Lb-Ft 
Nut and Washer Assembly, EGR 17-24 12-18 
Retaining, Both 
Stud, Throttle Body and EGR 17-24 12-18 
Spacer Plate Mounting, 
§/ 16-18-18 x 4.12 
Nut, Throttle Body-to-EGR Spacer 17-24 12-18 
Plate Retaining (4 Required) 
Bolts, Upper Intake Manifold 17-24 12-18 
Retaining 
Bolts and Studs, Lower Intake 31-33 23-25 
Manifold Retaining 
Screws, TP Sensor Retaining a ae 
Screws, Idle Air Control Valve 8-11 71-97 
Retaining In-Lb 
Screws, AIRB/AIRD Solenoid 16-24 12-18 
Bracket Retaining 
Bolts, Fuel Supply Manifold 8-17 70-150 
In-Lb 
Screws, Fuel Pressure Regulator 
In-Lb 


SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number / 
Description illustration 


T80L-9974-B 
MFI Fuel Pressure Test Gauge 


T80L-9974-B 


ROTUNDA EQUIPMENT 


Tool Number Description 
113-0000 1 injector Cleaner / Tester 
113-00009 Air Bypass Actuator 


Tool Number Description 


D87L-9280-B Spring Lock Coupling Disconnect Tool 
1/2inch 

D87L-9280-A Spring Lock Coupling Disconnect Tool 
3/8inch 
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Accessory Drive 
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SECTION 03-05 Accessory Drive 


SUBJECT PAGE 
ADJUSTMENTS 
Belt Tension, Automatically Tensioned 
BOIS cacesctsnc nesta sectcdscnsececiecees ssowecennedacconauceeasseures 03-05-12 
Belt Tension, Manually Tensioned Belts, 7.5L 
Gasoline Engine ...........ccccccssscccscscscscecscscececeseees 03-05-11 
Power Steering Pulley Alignment ...............scscseeees 03-05-12 
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DESCRIPTION AND OPERATION 


Accessory Drive Belts 


Ford vehicles are equipped with poly-V drive belts. To 
ensure maximum belt life, replacement belts should be 
of the same type and specification as originally 
installed. 


POLY-V BELT 


Q4052-A 


Fan and Clutch, Engine Operated 


The fan and viscous clutch assembly is used to cool 
the engine. The fan is driven by the engine through the 
use of a drive belt(s). 


These belts must be properly tensioned at ail times. 
Loose belt(s) will result in slippage which may cause a 
noise complaint or improper accessory operation 
(alternator will not charge, etc.). Overly tight belts will 
place severe loads on accessory bearings and result 
in premature belt or accessory failure. Refer to the 
illustrations in this section for the belt routing of each 
particular engine. 


If the fan drive belt(s) is noisy, refer to the Accessory 
Drive Diagnosis Guide in this section. 
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DESCRIPTION AND OPERATION (Continued) 


4.9L MFI Engine Accessory Drive Belt 


AUTOMATIC AUTOMATIC 
BELT TENSIONER : BELT TENSIONER 
ASSEMBLY-6B209 FRONT OF ENGINE ASSEMBLY-68209 


DRIVE BELT 
8620 


e Fy 
3 INSTALLATION WITHOUT A/C 


5.0L and 5.8L MFI Engines, Accessory Drive Belt 
AIR CONDITIONER 
ALTERNATOR 


AUTOMATIC 
IDLER BELT TENSIONER 


STEERING 


AIR PUMP 
CRANKSHAFT 


Q2601-E 
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DESCRIPTION AND OPERATION (Continued) 


7.3L Diesel Engine Accessory Drive Belt 7.5L MFI Engine Accessory Drive Belt 


7.5L ENGINE 


AC OR IDLER 
TENSIONER 


@ BELT #2! ¢ BELT #1 


DIAGNOSIS AND TESTING 


Diagnosis Guide 


ACCESSORY DRIVE DIAGNOSIS GUIDE 


CONDITION POSSIBLE SOURCE ACTION 


Excessive noise @ Seized accessory. @ Check all accessories for free 
Belt squeal. rotation and replace accessory if 
necessary. Replace belt. 

@ Loose belt. Check condition and tension of all 
belts. Replace belts or adjust 
tension of manually tensioned belts 
as necessary. 


Check that automatic tensioner is 


within the indicator marks. Check 
for correct belt length if tensioner 
is out of operating range. 


Rattle. @ Loose pulley or accessory. @ Check for looseness and tighten. 


Noisy tensioner pulley bearing. @ Worn bearing. @ Replace pulley per automatic belt 
tensioner pulley replacement 
procedure. 

Belt chirp. @ Misaligned power steering pulley. e@ Align power steering per power 
steering pulley alignment 
procedure. 
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DIAGNOSIS AND TESTING (Continued) 


ACCESSORY DRIVE DIAGNOSIS GUIDE (Continued) 


POSSIBLE SOURCE 


Severe belt flutter. @ Loose belt. @ Check belt tension and adjust 
(manually tensioned belts only) if 
necessary. Check condition of belt 
and replace if necessary. 

@ Remove belt from automatic 
tensioner and verify that tensioner 

arm is not frozen in position or that 

arm does not bind when manually 
moved throughout its operating 
range. 


@ Replace belt and verify correct 
belt seating. 

@ Use a straightedge to check for 
severe angular misalignment 
between adjacent pulleys. Correct 
as necessary. 

@ Replace belt. 

@ Replace belt. 


@ Check all accessories for free 
rotation and replace if necessary. 
Replace belt. 

@ Replace belt. 


@ Check belt for looseness or 
glazing and replace or adjust 
tension of manually tensioned belts 

if necessary. 


@ Check for misalignment between 
adjacent pulleys. 

@ Replace belt and verify correct 
seating. 

@ Verify that no pulley wobbles 
during engine operation. 
Conditions causing wobbie are: 
bent pulley, bent accessory shaft, 
rear face of pulley not seated flat 
against mating surface. 

@ Engine rebuild. 


Binding tensioner arm. 


Frayed belt. Belt not seated correctly (poly-V 
belt). 


Severely misaligned pulley. 


Belt too tight. 
Belt worn out. 


Severely glazed belt. Seized accessory. 


Loose belt. 
Loose belt. 


Improper accessory operation (power 
steering or air conditioning doesn’t 
work, engine overheats or battery 
doesn’t charge). 


Belt jumps off pulley. 


Greatly misaligned pulleys. 


@ Belt not seated correctly (poly-V 
belt). 
Pulley wobble. 


Excessive crankshaft end play. 


@ Replace pulley per automatic belt 
tensioner pulley replacement 
procedure. 


TCQ2761C 


Engine Cooling Fan Clutch . Turn off air conditioner, heater-A/C fan, radio, 


The purpose of this procedure is to determine whether and any other accessories. 

the fan clutch is functioning properly, or to determine if . Before starting the engine, rotate the fan and 
clutch is not engaging, not disengaging, or causing clutch assembly by hand. It should have some 
vibration. Worn or damaged cooling fan clutches viscous drag, but it should turn smoothly during 
should be replaced with the proper service part. Do the full 360 degrees of rotation. The fan clutch 
not attempt to modify the bi-metallic coil on the face of should be replaced if it does not turn smoothly, or 
the face clutch. Locate a piece of cardboard large does not turn at all. If the fan clutch spins with no 
enough to cover the front of the radiator and an engine viscous drag when it is cold, and has not been run 
tachometer before proceeding with this diagnostic for an hour or more, it should be replaced. 

test, and proceed only after completing the engine 
cooling diagnosis procedure in Section 03-03 of the 
service manual. 
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DIAGNOSIS AND TESTING (Continued) 


3. Tocheck for excessive fan clutch bearing . Continue to observe the coolant temperature 
clearance (cold fan clutch), hold the tip of the fan gauge. As the fan clutch engages the fan noise 
blade between the thumb and forefinger and will continue to increase and then level off at full 
lightly pull toward the radiator, then push toward engagement. The fan clutch may cycle off-and-on 
the engine, repeating the motion several times. a few times during the initial engagement. If the 
The total rocking movement at the end of the fan fan clutch does not engage before the maximum 
blade should be 5mm (2/ 10 inch) or less when no safe operating engine coolant temperature ts 
more than eight ounces of force is applied. A reached, it should be replaced (refer to Fan and 
force greater than eight ounces may deflect the Viscous Clutch removal in this section). Repeat 
fan blade with erroneous results. Replace the fan the test procedure after fan clutch replacement to 
clutch if more than 5mm (2/ 10 inch) of movement verify the fix and to assure customer satisfaction. 
is observed. The rate of rise of the coolant temperature will 


slow down after clutch engagement but is will 
continue to rise as long as the radiator remains 
covered. 


. After completion of the above tests, shut off 
engine. Remove the cardboard cover from the 
front of the radiator. Restart and return the gas 
engine to 2700 to 3000 rpm (diesel at 2100 to 
2300 rpm), continuing to watch the coolant 
temperature which will begin to decrease. The fan 
rpm will drop to a reduced noise level where it 
was before the cycle began which indicates that 
the fan clutch has disengaged. If the fan clutch 


4. Install a temporary engine tachometer if the 
vehicle is not equipped with a tachometer. 


5. During the following tests, be sure to monitor the 
engine coolant temperature (temperature gauge 
in the instrument cluster) and shut off the engine if 
the temperature rises above the maximum 
recommended limit for the engine, or if coolant is 
discharged outside the system. The tests can be 
resumed using the following procedures after the 
coolant temperature drops off to a normal 
operating level. 


6. If the hood is left open, the fan noise may be remains engaged and the coolant temperature 
easier to hear. has dropped below the thermostat opening 

7. Start the engine. The fan clutch may be engaged temperature (as noted in Step 9) for at least five 
when the engine is first started. This will be minutes, the fan clutch replaced. Repeat the test 
apparent from the noise level of the fan which has procedure after fan clutch replacement to verify 
a distinctive roar. The fan clutch engagement is the fix and to assure customer satisfaction. 


due to the viscous silicone fluid draining back and 
filling the gap between input and output 
components. Running the engine at a constant 
speed of about 2000 rpm should pump the fluid Belt Tension, Manually Tensioned Belts 
back to its reservoir, disengaging the fan clutch 
after no more than five minutes. As the fan speed 
declines, the noise will drop off to level inaudible 
to most observers. If the fan does not disengage 
after five minutes at 2000 rpm, the fan clutch 
should be replaced. Repeat the test procedure 
after fan clutch replacement to verify the fix and 
to assure customer satisfaction. 


8. Stop the engine. Cut and install a piece of 
cardboard large enough to cover the front of the 
radiator with a six inch diameter hole in line with 
the fan clutch. If it is not possible to install the 
cardboard directly against the radiator, attach it 
to the A/C condenser. 


9. Start the engine. With the gas engine at 2700 to 
3000 rpm (diesel at 2100 to 2300 rpm), the 
vehicle coolant temperature gauge will rise 
steadily as the engine warms, and then appear to = 
level off for a short time when the thermostat . BELT TENSION 
opens. Make a note of the temperature gauge for neaie 
position when the thermostat opens. The engine : 
coolant temperature will continue to rise until the 
fan clutch engages. 


Use a standard poly-V belt tension gauge, such as 
Rotunda 02 1-000 19 or equivalent. Tension 
measurements should be taken at midspan. Refer to 
Specifications chart for the correct belt tensions. 


Q4053-A 
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DIAGNOSIS AND TESTING (Continued) 


Belt Tension, Automatically Tensioned Belts 7.5L MFI Belt Length Indicator 
The automatic belt tensioner will maintain correct belt 
tension if the correct length belt is on the engine. To i ad stirrer Pele Parr 
verify that the tensioner is working properly on the 
4.9L and 7.5L, check to see that the belt length a Seaton 
indicator mark on the tensioner is between the 
maximum and minimum marks. The 5.0/5.8/7.3 
tensioners do not have belt length indicator marks. MINIMUM 
ACCEPTABLE 
4.9L MFI, Belt Length Indicator MAXIMUM nee 
ACCEPTABLE 
INDICATOR SHOULD BE BETWEEN MARKS MARK 


BELT LENGTH 


INDICATOR 
MINIMUM MAXIMUM 
ACCEPTABLE ACCEPTABLE 


MARK MARK 


USE PULLEY 
BOLT ONLY 
TO RELIEVE 
BELT TENSION 


Gi 


USE PULLEY BOLT ONLY 
TO RELIEVE BELT 
TENSION 


7.5L MFI TENSIONER 


Q2741-B 


7.5L MFI Belt Length Indicator, F-Super Duty 
Motorhome Chassis 


1 PERCENT BELT STRETCH 
INDICATOR — REPLACE BELT 


BELT LENGTH 
INDICATOR 


4.9L MFI TENSIONER Q2739-C 


MINIMUM BELT 
LENGTH 
INDICATOR 


USE BOLT TO LIFT TENSIONER 
TO RELEASE BELT TENSION 


Q3672-A 


The belt tension can be checked as follows: 
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DIAGNOSIS AND TESTING (Continued) 


1. Installa 16mm or 5/8-inch wrench on the 2. Rotate arm against belt causing the pulley to 
tensioner pulley bolt and rotate the tensioner arm deflect approximately 1/2 inch from its rest 
to relieve all tension from the belt. Slowly return position. Slowly release tension from arm and 
arm to rest against the belt and measure belt measure belt tension. 
tension. 3. Average the two tensions and verify that result is 
above the minimum tension shown in 
Specifications chart. 


Checking Belt Tension 


7.3L DIESEL DRIVE BELT 


PUMP A/C 


OR IDLER 


7.5L F-SUPER DUTY 
MOTORHOME CHASSIS 


DRIVE BELT 
Q2763-D 


REMOVAL AND INSTALLATION 


Accessory Drive Belts 


Conditions requiring belt replacement are excessive 
wear, severe glazing, frayed cords, etc. Replace any 
belt exhibiting any of these conditions. 


NOTE: Minor cracks in the ribbed side of the belt are 


Automatically Tensioned Belts 


1. Installa 16mm or 5/8-inch closed end wrench for 
4.9L and 7.5L and a 15mm closed end wrench for 
the 5.0L, 5.8L and 7.3L on the tensioner pulley 
bolt and lift the tensioner arm away from the belt. 


considered acceptable. 
Proper removal and installation steps are as follows: 
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REMOVAL AND INSTALLATION (Continued) 


Remove old belt. Release tensioner slowly. Do 
not allow tensioner to snap back after the belt is 
removed because this may damage the 
tensioner. 


CAUTION: Make sure the belt is properly 
seated on all pulleys. One revolution of the 
engine with an incorrectly seated belt may 
snap tensile members in the belt. 


Install new belt over pulleys making sure that all 
belt ribs are correctly seated in the pulley 
grooves. 


Poly-V Belt Alignment 


PULLEY 
CORRECT 


PULLEY 
INCORRECT 


Q1696-F 


Manually Tensioned Belts 


1. Loosen generator (alternator) adjustment bolts 
and pivot bolt as shown in the following 
illustration. 


Accessory Drive 


2. Remove old belt. 


3. Install new belt and tension as described in this 
section. 


7.5L MFI Engine Accessory Drive Belts 


ADJUSTMENT 
BOLT 
TENSION E-SERIES 
CHECK 30-40 N-m (22-29 FT-LB) 


F-SERIES, BRONCO 
41-54 N-m (30-40 FT-LB) 


PIVOT BOLT 
54-71 Nem 
-53 FT- 
(40-53 FT-LB) 02764-C 


Automatic Tensioner 


SPECS LISTED xs 


7 


NOTE: LOCATING PIN MUST BE IN BRACKET 
HOLE PRIOR TO TIGHTENING OF 
TENSIONER MOUNTING BOLT. 


Q2765-D 


4.9L, 7.5L 
5.0L, 5.8L, 7.3L 


03-05-8 
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REMOVAL AND INSTALLATION (Continued) 


7.5L F-Super Duty Motorhome Chassis, Belt 
Tensioner 


NOTE: LOCATING PIN MUST BE IN BRACKET 
HOLE PRIOR TO TIGHTENING OF 
TENSIONER MOUNTING BOLT. 


Q3673-A 


Belt Tensioner Pulley Replacement 


Replacement 
Tensioner Pulley 
4.9L/7.5L E7TA-6B209-HB E9TA-19A216-BA 
E7TA-6B209-CB 
E7TA-6B209-FC 


Conditions requiring pulley replacement are excessive 
pulley wear or pulley bearing noise usually resulting 
from extended operation in abrasive off-road 
conditions. 


Using a 16mm closed end wrench, remove the drive 
belt per the Automatically Tensioned Belt removal 
procedure in this section. 


1. Using the same wrench, loosen the idler pulley 
retention bolt or nut. 


NOTE: 7.5L (not F-Super Duty Motorhome 
Chassis) bolts have a left-hand thread, requiring 
clockwise motion to loosen. 4.9L and 7.5L 
F-Super Duty Motorhome Chassis idler pulley 
bolts have a conventional right-hand thread which 
loosens counterclockwise. 


NOTE: Excessive rearward force on the bolt 
during removal may over-stress and crack the 
tensioner arm. 


2. Remove bolt or nut and dust shield and remove 
the pulley from the tensioner arm locating boss. 


NOTE: Pulleys being replaced for suspected 
bearing wear should be evaluated for rough 
bearings. Bearing noise which continues or 
rapidly returns after a replacement pulley is 
installed is usually belt chirp rather than worn 
bearings. Bearings should rotate smoothly with a 
slight resistance due to the permanent 
lubrication. 


3. Replace the pulley and reverse the removal 
instructions observing the correct rotation of the 
retention bolt. Tighten bolt or nut to specifications. 


Accessory Drive 


Fan and Viscous Clutch, 4.9L MFI 


Removal 
1. Remove the fan shroud. Refer to Section 03-03. 


2. Remove the clutch assembly from the water 
pump by turning the large nut, which is part of the 
clutch, using Fan Clutch Holding Tool 
T84T-6312-C and Fan Clutch Nut Wrench 
T84T-6312-D. 


CAUTION: This nut has a right-hand thread 
and must be rotated counterclockwise to 
remove it. 

3. Remove the fan and clutch assembly. 


4. If the fan and clutch have to be separated, 
remove the remaining bolts attaching the fan to 


the clutch. 
SCREW 
FAN ASSEMBLY 
57632-S2 8600 


16-24 N-m 
(12-18 FT-LB) 


WATER PUMP 


PULLEY fo 
° 


NOTE: CLUTCH TO 
WATER 


PUMP NUT CLUTCH 
50-75 N-m (37-55 FT-LB) ECONOLINE ASSEMBLY 
RIGHT HAND THREAD 8A616 


41-136 N-m (31-100 FT-LB) 
F-SERIES AND BRONCO 


VIEW FOR 4.9L ENGINES F-SERIES 
(E-SERIES SAME EXCEPT SLIGHTLY 
DIFFERENT FAN DESIGN) 


Q1519-L 


Installation 


1. Install all of the bolts attaching the fan to the 
clutch. Tighten all bolts to 16-24 N-m (12-18 ft-lb). 


2. Install the fan/clutch assembly on the water 
pump hub by turning the large nut, which is part of 
the clutch, using Fan Clutch Holding Tool 
T84T-6312-C and Fan Clutch Nut Wrench 
T84T-6312-D. 


CAUTION: This nut has a right-hand thread 
and must be rotated clockwise to tighten it. 


3. Install the fan shroud. Refer to Section 03-03. 


03-05-9 
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REMOVAL AND INSTALLATION (Continued) 


Fan and Viscous Clutch, 5.0L, 5.8L and 7.5L 
Engines 


Removal 

1. Remove shroud and radiator if necessary. Refer 
to Section 03-03. 

2. Remove four screws retaining clutch on water 
pump hub. 


3. Pull clutch and fan assembly off water pump pilot 
and remove assembly from vehicle. 


4. Remove four screws and separate clutch from 
fan. 


installation 


1. Position fan to clutch assembly and attach with 
four screws. Tighten screws to 16-24 N-m (12-17 
ft-lb). 


2. Position fan and clutch assembly to water pump 
pulley and attach with four screws. Tighten 
screws to 16-24 N-m (12-18 ft-lb). 


3. Install the fan shroud. Refer to Section 03-03. 


Q3565-C 


Part 
Number Description 
1 


8509 Water Pump Pulley 

57632-S Screw and Washer 
Assembly 5/ 16-18 x .62 Hex 
16-24 N-m (12-18 Ft-Lb) 


8600 Fan Assembly (5.0 and 5.8L) 
8600 Fan Assembly (7.5L) 
8A6 16 Fan Clutch Assembly 


Screw and Washer 
Assembly 5/ 16-24 x .88 Hex 
16-24 N-m (12-18 Ft-Lb) 


380288-S2 


Accessory Drive 


03-05-10 


Fan and Viscous Clutch, 7.3L Diesel 
Removal 


1 
2. 


Remove the fan shroud. Refer to Section 03-03. 


Remove the clutch assembly from the water 
pump shaft by turning the nut, which is part of the 
clutch, using Fan Clutch Pulley Holder 
T83T-6312-A and Fan Clutch Nut Wrench 
T83T-63 12-B. 


CAUTION: This nut has a left-hand thread 
and must be rotated clockwise for removal. 


Remove the fan and clutch as an assembly. 


Remove the bolts attaching the fan to the clutch, 
if necessary. 


FAN CLUTCH 


NUT-WRENEH FAN CLUTCH 


PULLEY 
HOLDER 


SS \ 
= 


— 
- | 
Re | 


— s>?QesShbar 


installation 


1. 


2. 


Install the bolts attaching the fan to the clutch. 
Tighten to 16-24 N-m (12-18 ft-lb). 


Install the clutch /fan assembly on the water 
pump by turning the large nut which is part of the 
clutch. 


CAUTION: This nut has a left-hand thread 
and must be rotated counterclockwise for 
tightening. 

Tighten to 113-153 N-m (83-113 ft-lb) using Fan 
Clutch Holding Tool T83T-6312-A and Fan Clutch 
Nut Wrench T83T-6312-B. 


Install the fan shroud. Refer to Section 03-03. 
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REMOVAL AND INSTALLATION (Continued) 


Fan and Clutch Assembly 


NOTE: LEFT-HAND THREAD 


FAN 
ASSEMBLY 


CLUTCH 
SCREW AND 


WASHER ASSEMBLY 
57633-5410 


VIEW FOR 7.3L DIESEL 


ADJUSTMENTS 


Belt Tension, Manually Tensioned Belts, 7.5L 
Gasoline Engine 


1. Use Rotunda Belt Tension Gauge 02 1-000 19 or 
equivalent for checking tension. 


2. Loosen generator (alternator) adjustment bolts. 


7.5L MFI Engine Accessory Drive Belts 


ADJUSTMENT 
BOLT 
TENSION E-SERIES 
CHECK 30-40 N-m (22-29 FT-LB) 
F-SERIES, BRONCO 
41-54 N-m (30-40 FT-LB) 


PIVOT BOLT 
54-71 Nem 
(40-53 FT-LB) 


Accessory Drive 


03-05-11 


CLUTCH 
ASSEMBLY 


NOTE: LEFT-HAND 
THREAD 


Tighten pivot bolt enough to remove all free play 
from pivot area but not enough to prevent the 
generator (alternator) from rotating to allow belt 
tensioning. 


Place an adjustable wrench on the top lug of the 
alternator and rotate generator (alternator) until 
the belt is tightened to the proper tension. 


Be sure to use the new belt tension for new belts 
and the used belt tension for used belts. A used 
belt is a belt with more than 5 minutes of engine 
operation. See Accessory Drive Belt Tension 
chart in the Specifications portion of this section. 


Tighten adjustment bolt to specification while 
maintaining belt tension. Refer to previous 


illustration for torque specification. 


Tighten pivot bolt to specification. Refer to 
previous illustration for torque specification. 


Check and readjust belt tension if necessary. 
Start engine and idle for 5 minutes. 
Recheck belt tension. 


. If tension is less than the minimum tension after 5 


minutes operation from the table, then reset belt 
tension to within used belt tension limits. Start 
engine and idle for 5 minutes. Recheck belt 
tension. 


._ If belt will not hold tension, then replace belt. 
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ADJUSTMENTS (Continued) 


Power Steering Pulley Alignment 


A chirping noise from the accessory drive belt that is 
more noticeable at idle than at higher speeds may be 
caused by a power steering pump pulley that is out of 
alignment. 


The misaligned power steering pulley causes the 
accessory drive belt to chirp as the belt enters it on an 
angle on 4.9L engines, or after it leaves the power 
steering pulley, travels over the water pump pulley and 
enters into the crankshaft pulley on an angle on 5.0L 
and 5.8L engines. Verify that the chirping noise is 
coming from the entrance to one of these two pulleys 
by listening through a length of rubber hose or other 
type of stethoscope-like device. 


If the chirp has been isolated to one of these pulleys 
then to correct this condition align the power steering 
pump pulley using the following service procedure. 


CAUTION: Do not sand the edges of the drive belt 
or apply lubricants or dressings. These are only 


temporary fixes and may damage belt. 


1. Clean the accessory drive belt with mild soap and 
water to wash away oil or other contaminants. 


Accessory Drive 


03-05-12 


Using Special Service tools T69L-10300-B 
(puller) and T65P-3A733-C (installer), set the 
power steering pump pulley hub to within +.010 
inch of being flush with the end of the power 
steering pump shaft. 


Operate the engine at idle for five (5) minutes to 
see if chirping noise has been corrected. If not, 
proceed to Step 5. 


Select a direction and move the power steering 
pump pulley at .020 inch increments in that 
direction. After each move (increment), remove 
the tool and operate the engine for five (5) 
minutes. If chirp fades, alignment is being 
achieved; if chirp increases reverse the alignment 
direction. Continue moving the pulley until the 
noise is eliminated. 


Reinstall the fan shroud. 


NOTE: Accessory drive belt chirp not corrected 
by this procedure may be caused by a damaged 
pulley or bent accessory shafts. Steady pulsation 
of the belt tensioner pulley indicates this 
condition. Observe each pulley in the system for 


runout. 
2. Onsome models, it may be necessary to remove 


the fan shroud to allow for proper installation and 
operation of the power steering pulley puller and 
installer tools. 


CAUTION: Damaged accessory drive belts 
should be replaced before proceeding to 
Step 4. Only use a 16mm closed end wrench 
to lift the belt tensioner to avoid possible 
damage. A wedged screwdriver will crack 
the pulley or crack the housing. 


Belt Tension, Automatically Tensioned Belts 


The automatic belt tensioner has no provision for 
adjustment and will be damaged if forced to travel 
beyond its operating range. 


SPECIFICATIONS 


Refer to the following charts for belt tension 
specifications. 


ACCESSORY DRIVE BELT TENSION 


Used Belt Tension 
Tensioning New Belt Tension (0 Min. (Greater Than 5 Min. Min. Tension After 5 Min. 
Engine Method Belt Type Operation) Operation) Operation 


4.9L | Automatic 6K ‘‘poly V”’ belt Tension OK if tensioner Same as new Same as new 
within indicator marks. 
60A/75A 400 N (90 Lb) 
min. 
100A 520 N (117 Lb) min. 


5.0L | Automatic 6K ‘‘poly V”’ belt Tension OK is tensioner Same as new Same as new 
5.8L within indicator marks. 
227 N(51Lb) min. 


(Continued) 
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SPECIFICATIONS (Continued) 


Accessory Drive 


03-05-13 


ACCESSORY DRIVE BELT TENSION (Cont'd) 


Tensioning New Belt Tension (0 Min. 
Method Belt Type Operation) 


(A/C &P/S belt) 6K ‘‘poly V”’ belt 


Tension OK if tensioner 
Automatic within indicator marks. 
418N(94Lb) min. 


Used Belt Tension 
(Greater Than 5 Min. Min. Tension After 5 Min. 
Operation) Operation 


Same as new Same as new 


(Alt & Air Pump 6K ‘‘poly V”’ belt 711-889 N (160-200 Lb) 489-578 N (110-130 Lb) 467 N (105 Lb) 
belt) Manual 


725k 


TORQUE SPECIFICATIONS 


Description | Nem Lb-Ft 
Pivot Bolt, Alternator, 7.5L, All 40-53 


Adjuster Bolt, Alternator, 7.5L, 30-40 40-53 
E-Series 

Adjuster Bolt, Alternator, 7.5L 41-54 30-40 
F-Series 

Bolt, Automatic 68-92 50-68 
Tensioner-to-Bracket, 4.9L, 7.5L 


Bolt, Automatic 47-63 35-46 
Tensioner-to-Bracket, 5.0L, 5.8L, 
7.3L Diesel 
Screw, Fan-to-Clutch, 4.9L, 5.0L, 16-24 12-18 
5.8L, 7.5L 
Clutch-to-Water Pump, 4.9L 41-136 30-100 
Screw, Clutch-to-Water Pump, 16-24 12-18 
5.0L, 5.8L, 7.5L 
Screw, Clutch-to-Water Pump, 113-153 84-112 
7.3L 


SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number/ 
Description illustration 


T63L-8620-A 
Belt Tension Gauge 


T83T-6312-A 
Fan Clutch Pulley Holder 


T83T-6312-A 


(Continued) 


Tool Number / 
Description Iilustration 


T69L- 10300-B 
Steering Pump Pulley Remover 


T65P-3A733-C 
Steering Pump Pulley Replacer 


T84T-6312-C 
Fan Clutch Holding Tool 


T84T-6312-C 


T83-6312-B 
Fan Clutch Nut Wrench 


T83T-6312-B 


ROTUNDA EQUIPMENT 


Tool Number Description 
021-000 19 Poly-V Ribbed Belt Tension Gauge 
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Starter, Permanent Magnet 03-06A-1 
SECTION 03-06A Starter, Permanent Magnet 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION DISASSEMBLY AND ASSEMBLY (Cont’d.) 
UNV SUL ING veseeccccincdedies doce de cene sek cess eecceseeecewenss 03-06A-4 Cleaning and Inspection ............ccccsscccceceseccccccees 03-06A-11 
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DIAGNOSIS AND TESTING REMOVAL AND INSTALLATION 
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Armature Replacement.............ssscccsccsssccsseccsssces 03-O6A-13 VEHICLE APPLICATION .........ccccecscecccecececscccecscccccsece 03-06A-1 


VEHICLE APPLICATION 


F-Series and Econoline Equipped with Gasoline 
Engines and Bronco 


DESCRIPTION AND OPERATION 


The function of the starting system is to crank the 
engine at a speed fast enough to permit the engine to 
start. Heavy cables, connectors, and switches are 
used in the starting system because of the large 
current required by the starter while it is cranking the 
engine. The amount of resistance in the starting circuit 
must be kept to an absolute minimum to provide 
maximum current for starter operation. A discharged 
or damaged battery, loose or corroded connections, 
or partially broken cables will result in slower than 
normal cranking speeds, and may even prevent the 
starter from cranking the engine. 


In case of starting system trouble, the operator may 
have discharged the battery before calling for 
assistance. A road service procedure is presented to 
aid the service technician in such cases of starting 
trouble. Be sure to follow diagnosis procedures in the 
Powertrain Control / Emissions Diagnosis Manual ', in 
order to locate the cause of the starting difficulty. 
Road service is not a part of the diagnosis procedures. 


The starting system includes the permanent magnet 
gear-reduction starter motor with a solenoid-actuated 
drive, the battery, a remote-control starter switch 
(part of the ignition switch), the park / neutral position 
switch (automatic transmission), the clutch pedal 
position switch (manual transmission), the starter 
relay, and heavy circuit wiring. 


Sequence of Operation 


1. Theignition switch is turned to the START 
position. 


2. A fender-mounted starter relay is energized, 
which provides voltage to the starter solenoid. 
The starter solenoid is energized, creating a 
magnetic field in the solenoid coil. 


1 Canbe purchased as a separate item. 


Vehicles equipped with an automatic transmission 
have a park /neutral position switch in the starter 
control circuit, which prevents operation of the starter 
unless the selector lever is in the NEUTRAL or PARK 
position. 


Vehicles equipped with a manual transmission have a 
clutch pedal position switch in the starter control 
circuit that prevents operation of the starter if the 
clutch pedal is not fully depressed. 


The iron plunger core is drawn into the solenoid 
coll. 


A lever connected to the drive assembly engages 
the drive pinion gear to the flywheel ring gear. 


When the iron plunger core is all the way into the 
coil, its contact disc closes the circuit between 
the battery and the motor terminals. 
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DESCRIPTION AND OPERATION (Continued) 


HOT AT ALL TIMES 


See EVTM for more 


sR am ae ee mg IGNITION ie a 
ee er switcy details of this circuit 


ANTI-THEFT 
MODULE 


33 BW/PK 


ECONOLINE 
ae 


4.9L, 5.0L, 5.8L 


AND 7.5L ENGINES 33 Bwek 


fio _ SENSOR 


STARTER ss cca 
MOTOR’ 
SOLENOID 


J5357-A 
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DESCRIPTION AND OPERATION (Continued) 


See EVTM for more 


mmm IGNITION details of this circuit 
4 


F-SERIES 


AND 
BRONCO 


GASOLINE 


R/LB 32 @ R/LB 


CLUTCH @ CLUTCH CLUTCH 


PEDAL a PEDAL PEDAL 
POSITION g POSITION POSITION 
|) SWITCH g SWITCH SWITCH 
“=m JUMPER JUMPER 
2 32  R/LB 32  R/LB 
480 POWERTRAIN 480 POWERTRAIN 480 POWERTRAIN 
<)> CONTROL @ mu CONTROL @ que CONTROL 
P/Y MODULE PY MODULE P/Y MODULE 
32 @ R/LB 32 @ R/LB 32 BR/LB 
3 


|" PK 


MANUAL 
LEVER 
POSITION 
SENSOR 


POSITION 
SENSOR 


32 @ R/LB 


32 BR/LB 


IGNITION 
Ou system 


STARTER 
MOTOR’ 
SOLENOID 


STARTER 
MOTOR 
RELAY 


J5361-A 
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DESCRIPTION AND OPERATION (Continued) 


The current flows to the motor, and the drive 
pinion gear cranks the flywheel and the engine 
crankshaft. 


As current flows to the motor, the solenoid pull-in 
coil is bypassed. 


The hold-in coil keeps the drive pinion gear 
engaged with the flywheel. 


The gear remains engaged until the ignition 
switch is released from the START position. 


An overrunning clutch in the drive assembly protects 
the starter from excessive speeds during the brief 
period before the driver releases the ignition switch 
from the START position (as the engine starts). 


Road Service 
For cases of a starter that cranks the engine very 


Starter, Permanent Magnet 03-06A-4 


Turn on heater blower motor of vehicle to be 
started (set control on DEFROST for vehicles 
equipped with automatic temperature control). 
Turn off other switches and lamps. 


Make jumper cable connections. 


@ Connect one end of first jumper cable to 
battery positive voltage (+) terminal of 
discharged battery and other end to battery 
positive voltage (+) terminal of booster 
battery. 


@ Connect one end of second jumper cable to 
battery negative voltage (-) terminal of booster 
battery. Connect other end to an engine 
bolthead or good metallic contact spot on 
engine of vehicle to be started, NOT TO 
BATTERY NEGATIVE VOLTAGE (-) BATTERY 
TERMINAL. 


JUMP STARTING 
slowly, connect a 12-volt booster battery to the MAKE CONNECTIONS IN NUMERICAL 
system. ORDER (DISCONNECT IN REVERSE 


ORDER 4, 3, 2, 1) 


Jump Starting 


To avoid damage to the vehicle and battery or the 
possibility of personal harm, follow these instructions 
and precautions: 


WARNING: HYDROGEN AND OXYGEN GASES ARE 
PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN EXPLODE 
IF FLAMES, SPARKS OR LIGHTED TOBACCO ARE 
BROUGHT NEAR THE BATTERY. WHEN 
CHARGING OR USING A BATTERY IN AN 
ENCLOSED SPACE, ALWAYS PROVIDE 
VENTILATION AND SHIELD YOUR EYES. 


WARNING: KEEP OUT OF REACH OF CHILDREN. 
BATTERIES CONTAIN SULFURIC ACID. AVOID 
CONTACT WITH SKIN, EYES OR CLOTHING. 
ALSO, SHIELD YOUR EYES WHEN WORKING 
NEAR THE BATTERY TO PROTECT AGAINST 
POSSIBLE SPLASHING OF THE ACID SOLUTION. 
IN CASE OF ACID CONTACT WITH SKIN, EYES OR 


CLOTHING, FLUSH IMMEDIATELY WITH WATER 
FOR A MINIMUM OF FIFTEEN MINUTES. IF ACID IS 
SWALLOWED, DRINK LARGE QUANTITIES OF 
MILK OR WATER, FOLLOWED BY MILK OF 
MAGNESIA, A BEATEN EGG, OR VEGETABLE OIL. 
CALL A PHYSICIAN IMMEDIATELY. 


CAUTION: DO NOT DISCONNECT THE BATTERY 
OF THE VEHICLE TO BE STARTED. 
DISCONNECTING THE BATTERY COULD DAMAGE 
THE VEHICLE ELECTRONIC SYSTEM. 


Negative Grounded Battery 
WARNING: TO AVOID ANY POSSIBILITY OF 
INJURY, USE PARTICULAR CARE WHEN 


CONNECTING A BOOSTER BATTERY TOA 
DISCHARGED BATTERY. 


1. Position vehicles so jumper cables will reach, 
being careful that vehicles do not touch. 


BOOSTER 
BATTERY 


MAKE SURE VEHICLES 
DISCHARGED DO NOT TOUCH 
EP uIERY J2704-1A 


WARNING: MAKING THE FINAL CABLE 
CONNECTION COULD CAUSE AN 
ELECTRICAL SPARK NEAR THE BATTERY 
AND COULD CAUSE AN EXPLOSION. REFER 
TO WARNINGS AT THE BEGINNING OF THE 
JUMP STARTING PROCEDURE. 


CAUTION: When servicing starter or 
performing other underhood work in the 
vicinity of the starter, be aware that the 
heavy gauge battery input lead at the starter 
solenoid is “‘electrically hot”’ at all times. 


A protective cap or boot is provided over this 
terminal that must be replaced after 
servicing. Be sure to disconnect battery 
negative cable before servicing starter. 


@ Make sure jumper cables are not in way of 
moving engine parts. 


® Start engine of vehicle with good battery. Run 
engine at a moderate speed. 


@ Start engine of vehicle with discharged 
battery. Follow starting instructions in the 
Owner Guide. 


@ Leave all switches off except heater blower 
motor. Reduce engine speed to idle on both 
vehicles to prevent possible damage to vehicle 
electrical systems. 
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DESCRIPTION AND OPERATION (Continued) 


4. Remove cables in exact REVERSE sequence. 
Begin by removing cable from engine of vehicle 
that had discharged battery. 


If the starter does not turn the engine over, even with 
the booster battery attached, refer to Symptom Chart 
in this section. 


DIAGNOSIS AND TESTING 
System Inspection 1. Inspect starting system for loose connections. 
WARNING: WHEN SERVICING STARTER OR 2. Note condition if system does not operate 
PERFORMING OTHER UNDERHOOD WORK IN THE properly, and continue diagnosis using the 
VICINITY OF THE STARTER, BE AWARE THAT THE symptom chart. 


HEAVY GAUGE BATTERY INPUT LEAD AT THE 
STARTER SOLENOID IS “ELECTRICALLY HOT” 
AT ALL TIMES. 


A protective cap or boot is provided over this terminal 
and must be replaced after servicing. Be sure to 
disconnect battery negative cable before servicing 
starter. 


CAUTION: When disconnecting the plastic 
hardshell connector at the solenoid ‘‘S’’ terminal, 
grasp the plastic connector and pull lead off. DO 
NOT pull separately on lead wire. 


WARNING: WHEN WORKING IN AREA OF THE 
STARTER, BE CAREFUL TO AVOID 
TOUCHING HOT EXHAUST COMPONENTS. 


Symptom Chart 


CONDITION POSSIBLE SOURCE ACTION 


Starter solenoid does not pull-in and @ Open fuse. Check fuse continuity. 
starter does not crank (Audible click @ Low battery. @ Refer to appropriate battery 
may or may not be heard). section in this manual. 

Go to Pinpoint Test A. 


@ Open circuit or high resistance in 
external feed circuit to starter 
solenoid. 

@ Inoperative fender apron relay. 

Inoperative starter or solenoid. 


@ Goto Pinpoint Test B. 

@ Replace starter or solenoid. See 
removal and installation 
procedure. 


Realign starter on transmission 

bell housing. 

@ Refer to Section 00-04. Investigate 
other powertrain accessory noise 
contributors. 

@ Inspect ring gear and service as 
required. 

@ Replace starter. See removal and 

installation procedure. 


Refer to appropriate fuel system 
section in this manual and the 
Powertrain Control /Emission 
Diagnosis manual.” 

@ Refer to appropriate ignition 
system section in this manual and 
the Powertrain Control/Emission 
Diagnosis manual. 

@ Refer to appropriate engine 

section in this manual. 


Starter not mounted flush 
(cocked). 
Noise from other components. 


Unusual starter noise during starter 
overrun. 


@ Ring gear tooth damage or 
excessive ring gear runout. 
Inoperative starter. 


Problem in fuel system or 
electrical fuel system controls. 


Starter cranks normally but engine 
does not start. 


Problem in ignition system. 


Engine related concern. 


2 May be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


POSSIBLE SOURCE ACTION 


Starter cranks slowly. Low battery. Refer to appropriate battery 

section in this manual. 

High resistance or loose Check that all connections are 

connections in starter solenoid secure. 

battery feed or ground circuit. 

Ring gear runout excessive. Inspect ring gear and service as 
required. 

inoperative starter. Perform start load test as 
described in this section. 


Starter remains engaged andruns Battery cable touching solenoid Replace or relocate cable and 
with engine. “*S” terminal (worn or replace starter. 
mispositioned cable). 
Inoperative starter. Replace starter. See removal and 
installation procedure. 
Starter relay remains engaged. Refer to Pinpoint Test B. 


TJ497 1B 


Pinpoint Test A CAUTION: Remove plastic safety cap on starter 

NOTE: Hoist vehicle (if necessary) to access starter solenoid and disconnect hardshell connector at 

solenoid terminals. solenoid ‘‘S’’ terminal as described under 
‘Removal and Installation”’ in this section. 


CHECK STARTER MOTOR — TESTA 


TEST STEP RESULT P| ACTION TO TAKE 
prices CHECK FOR VOLTAGE TO STARTER 


Key OFF. Transmission in PARK or NEUTRAL Yes GO to A2. 

(automatic transmission), or clutch pedal fully : 

depressed (manual transmission). ea lhacaleac b 

Check for voltage between starter battery positive starter i enaee ae the 

voltage (B+) terminal and starter drive housing. dcircuit 

Is voltage OK? (12-12.45V) Se ce Cree 
9 short as outlined in this 


section. 
| A2_ | CHECK STARTER MOTOR 


@ Key OFF. Transmission in PARK or NEUTRAL Yes CHECK connections from 
(automatic transmission), or clutch pedal fully output of fender apron 
depressed (manual transmission). relay to ‘‘S’”’ terminal for 
Connect one end of a jumper wire to the starter open or short. 
battery positive voltage (B+) terminal and 

eas Defective starter. 
momentarily touch the other end to solenoid ‘‘S REPLACE starter. See 


terminal. 
@ Does starter crank? ee Installation 


TJ4972B 


Pinpoint Test B 


CHECK FENDER APRON RELAY — TESTB 


TEST STEP RESULT P| ACTION TO TAKE 
ieee CHECK FENDER APRON RELAY 


Key in START. Transmission in PARK or NEUTRAL Yes 

(automatic transmission), or clutch pedal fully 

depressed (manual transmission). P| REPAIR ground. GO to 
Is relay housing ground OK? 
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DIAGNOSIS AND TESTING (Continued) 


CHECK FENDER APRON RELAY — TEST B (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 


CHECK VOLTAGE AT FENDER APRON RELAY START 
hon TERMINAL 
@ A in START. Transmission in PARK or NEUTRAL Yes P) GOtoB3. 
automatic transmission), or clutch pedal fully Be . 

drepressed (manual transmission). Ne > eee pet ehlt 
Check for voltage between fender apron relay start external circuit wiring or 
terminal and relay housing ground. components. CHECK the 
Is voltage OK? (12-12.45V) foligwing: 

— Allcircuit connections 
including plastic 
hard-shell connector 
at solenoid ‘‘S”’ 
terminal to make sure 
it is not broken or 
distorted. 

Ignition switch. 
Park/neutral position 
switch or manual 
lever position sensor. 

— Anti-theft contact. 


| B3_ | CHECK OUTPUT TERMINAL VOLTAGE 
Key in START. Transmission in PARK or NEUTRAL Yes P) REFER to Starter System 
(automatic transmission), or clutch pedal fully Diagnosis in this section. 
depressed (manual transmission). 
Check for voltage at output terminal of fender relay. No P| Defective fender anon 


relay. REMOVE and 
Is voltage OK? REPLACE relay. 


TJ4973B8 


Starter Load Test . Stop cranking engine, and reduce resistance of 
Conduct this test if the starter cranks slowly and it is carbon pile until voltmeter indicates same reading 
desired to compare current to specifications. as that obtained while starter cranked the engine. 


; . The ammeter will indicate starter current draw 
1. Connect Rotunda Starting and Charging Tester under load. Check this with value listed in 


078-00005 or equivalent. Make sure that current Specifications. 
is not flowing through ammeter and heavy-duty 

carbon pile rheostat portion of circuit (rheostat at 

maximum counterclockwise position). 


Place transmission in NEUTRAL or PARK 
(automatic transmission), or fully depress clutch 
pedal (manual transmission). Crank engine with 
ignition off, and determine exact reading on 
voltmeter. This test is accomplished by 
disconnecting push-on connector S at starter 
relay and connecting a remote control starter 
switch from positive battery terminal to S terminal 
of starter relay. 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-06A-8 Starter, Permanent Magnet 03-06A-8 


DIAGNOSIS AND TESTING (Continued) 


Starter Load Test 


NEGATIVE CARBON PILE RHEOSTAT 


TO IGNITION 
SWITCH 


STARTER SWITCH 
(ON IGNITION SWITCH) 


Bench Tests 
Starter No-Load Test 


The starter no-load test will uncover such conditions 
as open or shorted windings, or rubbing armature. The 
starter can be tested, at no-load, on the test bench 
only. 


1. Make test connections with Rotunda Starting and 
Charging Tester 078-00005 or equivalent cables 
connected to starter, large enough to carry high 
current (the same as in the vehicle). The starter 
will run at no-load. Be sure that no current is 
flowing through ammeter (rheostat at maximum 
counterclockwise position). Determine exact 
reading on voltmeter. 


CAUTION: Make sure that the starter is 
securely mounted in bench vise while 


VOLT AMP 
YH TESTER 


POSITIVE —— 


x p NEGATIVE 


LEADS 


STARTING 
MOTOR 


energizing, as starter will move or jump. 


BATTERY 


(CONVENIENT GROUND ON STARTER 
SUCH AS MOUNTING EAR ON CASTING.) 


J4759-B 


Disconnect starter from battery. Then, reduce 
resistance of rheostat until voltmeter indicates 
same reading as that obtained while starter was 
running. The ammeter will indicate starter no-load 
current draw. Refer to Specifications at the end of 
this section for a comparative value. 
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DIAGNOSIS AND TESTING (Continued) REMOVAL AND INSTALLATION 


3. Check for rubbing armature, bent shaft, binding 
bearings, or shorts in armature, or brush 
assembly if current exceeds specification. 


Armature Open Circuit Test 


An open circuit armature may sometimes be detected 
by examining the commutator for evidence of burning. 
A burn spot on the commutator is caused by an arc 
formed every time the commutator segment, 
connected to the open circuit winding, passes under a 
brush. 


Grounded Armature Test 


This test will determine if the winding insulation has 
been damaged, permitting a conductor to touch the 
frame or armature core. To determine if the armature 
windings are grounded, check with a Digital 
Volt-Ohmmeter 007-0001 or equivalent, as shown. 
Infinite resistance indicates a normal condition. 


J3411-A 


Starter Solenoid Test 


Make sure that the solenoid is isolated electrically 
from the motor. Using a Digital Volt-Ohmmeter 
007-0001 or equivalent, check for continuity between 
S terminal and M terminal, and between S terminal and 
ground (frame). If there is no continuity the following 
conditions may exist: 


@ open wire; replace solenoid. 


@ ice, dirt or other foreign material preventing contact. 


11001 


J3406-A 


Starter Motor 
Removal 


WARNING: WHEN SERVICING STARTER OR 
PERFORMING ANY MAINTENANCE IN THE AREA 
OF THE STARTER, NOTE THE HEAVY GAUGE 
INPUT LEAD CONNECTED TO THE STARTER 
SOLENOID IS HOT AT ALL TIMES. MAKE SURE 
THE PROTECTIVE CAP IS INSTALLED OVER THE 
TERMINAL AND IS REPLACED AFTER SERVICE. 


1. Disconnect the battery negative cable. 


NOTE: When the battery has been disconnected 
and reconnected, some abnormal drive 
symptoms may occur while the Powertrain 
Control Module (PCM) relearns its adaptive 
strategy. The vehicle may need to be driven 10 
miles or more to relearn the strategy. 


2. Raise the vehicle on a hoist. Refer to Section 
00-02. 


3. Disconnect starter cable and push-on connector 
from starter solenoid. 


CAUTION: When disconnecting hardshell 
connector at S-terminal, grasp the plastic 
shell and pull off. Do not pull on wire. Be 
careful to pull straight off to prevent damage 
to the connector and S-terminal. If any part 
of the connection is damaged, replace the 
damaged components. 


4. Remove upper bolt. 
5. Remove lower bolt. 
Installation 


1. Position starter motor to engine and install upper 
and lower bolt finger-tight. 


2. Tighten the upper bolt to 20-27 N-m (15-20 ft-lb). 
3. Tighten the lower bolt to 20-27 Nem (15-20 ft-lb). 


4. Besure that solenoid heat shield is properly 
positioned over solenoid. Connect starter 
solenoid connector. Be careful to push straight on 
and make sure connector locks in position with a 
notable click or detent. 


5. Install starter cable nut to starter terminal. 
Tighten to 9-14 N-m (80-124 in-Ib). 

6. Replace red solenoid safety cap. 

Lower vehicle to floor. 

8. Connect battery negative cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


_ 
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DISASSEMBLY AND ASSEMBLY 


NOTE: Although disassembly and service procedures 
are shown for the starter motor in this section, it is 
recommended that the starter motor be returned to 
Ford Return Parts Center for analysis and review. 


Starter Motor, Exploded View 


ASSEMBLY 
11A160 


J5390-A 
wn] atti [oscn | [ina 
Number Description Number Description 
1 11000 Starter Motor Assembly 11A165 Stationary Gear Assembly 
2 |N805405 Solenoid Screws 11K190 Planet Gear 
3 | 11130 Drive End Housing 11A167 Gear Retainer 
4 | 11390 Starter Solenoid 11A172 Armature Thrust Ball 
5 11A059 Solenoid Heat Shield 11005 Armature Assembly 
6 |N805403 Terminal Nut 11A169 Magnet Retainer (6 Req.) 
7 | 11A171 Housing Seal Assembly 11A168 Magnet Pole Piece (6 Req.) 
8 | 11135 Bushing 11A161 Pole Shunt (6 Req.) 
9 | 11223 Stop Ring Retainer 11076 Starter Frame 
10 | 11222 Stop Ring 11434 Brush Assembly 
11 11350 Drive Assembly 11059 Spring (4 Req.) 
12 11070 Drive Letter 11135 Bushing 
13 | N805404 Truarc E-Ring 11050 Brush End Plate 
14 | 11A075 Armature Thrust Washer N805406 Brush Plate Screw 


N805428 Through Bolt 


(Continued) 
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Starter, Permanent Magnet 


03-06A-11 


DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


Remove positive brush connector from solenoid 
motor (M) terminal. 


Remove solenoid retaining screws and solenoid. 


Remove through-bolts and separate drive end 
housing from starter frame. Remove housing seal 
assembly from drive. Remove drive and gear 
assembly from drive end housing. 


Cleaning and Inspection 


CAUTION: DO NOT WASH THE DRIVE BECAUSE 
THE SOLVENT WILL WASH OUT THE LUBRICANT 
CAUSING DRIVE TO SLIP. USE A BRUSH OR 
COMPRESSED AIR TO CLEAN THE DRIVE, 
ARMATURE, BRUSH, AND GEAR ASSEMBLIES, 
DRIVE END HOUSING, POLE PIECES AND PLANET 
GEARS. WASH ALL OTHER PARTS IN SOLVENT 
AND DRY. 


1. Inspect armature windings for broken or burned 
insulation and unwelded or open connections. 


2. Check armature for open circuits, shorts and 
grounds. Check for pole rub or rub on magnetic 
shunts. 


3. Check commutator for runout. Inspect armature 
shaft and two bearings for scoring and excessive 
wear with Dial Indicator D87L-4201-A and 
Magnetic Base D87L-4201-B or equivalent. If 
commutator is rough, or more than 0. 12mm (.005 
inch) out of round, it must be replaced. 


Remove drive lever from drive assembly. Remove 
stop ring and retainer from driveshaft, then 
remove drive assembly from shaft. Push E-ring 
off driveshaft, and separate gear assembly from 
driveshaft. 


Remove brush plate screws and brush end plate 
from starter frame. Remove brush assembly and 
push armature out of frame. 


COMMUTATOR RUNOUT CHECK 


DIAL INDICATOR 
D87L-4201-A 


ROTATE ARMATURE SHAFTS ON 
BEARING SURFACES 


MAGNETIC BASE 
D87L-4201-B 


“Vv” BLOCKS 


J2711-C 


4. Examine gears, spline on driveshaft, and drive 


pinion for chipped, broken or worn conditions. 
Replace if required. 


PINION AND RING GEAR WEAR PATTERNS 


lid 
, \? 
Sed 
Q) 
(Sor 
Rein yy 


NORMAL WEAR PATTERN 


MILLED CONDITION EXCESSIVE 


& 


SMALL WEAR PATTERN 


WEAR ON 2 OR 3 TEETH 


MILLED TOOTH-METAL BUILD-UP 


| : WILL NOT PERMIT ENGAGEMENT 


MILLED GEARS 
J2713-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Install armature assembly in starter frame. Apply 
a thin coating of ESF-M1C218-A Grease or 
equivalent low temperature grease on both ends 
of armature shaft and spline. Install brush 
assembly making sure brushes fit over 
commutator. Apply grease to bearing bore in 
brush end plate. Push back grommet onto frame 
and attach brush end with brush plate screws. 
Tighten to 2-3 N-m (18-27 in-lb). 


Apply grease to driveshaft spline and place 
stationary gear assembly over driveshaft. Install 
armature thrust washer and push E-ring onto 
driveshaft. Place drive assembly onto shaft and 
install stop ring and retainer. Attach drive lever to 
drive assembly. 


Grease and install planet gears. 


Apply grease into drive end housing bearing bore 
(approximately one-quarter full). Install drive gear 
assembly into housing, making sure to line up bolt 
holes in gear assembly and housing. Place gear 
retainer over gear assembly. Install housing seal 
assembly into drive end housing. 


Position starter frame to housing and install 


through-bolts. Tighten to 5.0-10 N-m (45-89 in-Ib). 


Position solenoid to housing ensuring that 
solenoid plunger is attached through drive lever 
(bottom solenoid terminal (M) should have a 
metal strip attached to it). Tighten solenoid bolts 
to 5-10 N-m (45-89 in-lb). 


Attach positive brush connector to solenoid 
(bottom terminal). Tighten nut to 9-14 N-m 
(80-124 in-Ib). 


Check that starter no-load current draw is within 
specification. Refer to Bench Tests. 


Starter Drive Replacement 


1. Remove positive brush connector from solenoid 
motor (M) terminal. Remove solenoid retaining 
screws and remove solenoid. 


Remove through-bolts and separate motor 
assembly drive end housing. Remove housing 
seal from drive end housing. Remove drive gear 
assembly from housing and detach drive lever. 


Remove stop ring and retainer from driveshaft 
and then remove drive assembly. 


Apply a thin coating of ESF-M1C218-A Grease or 


equivalent low temperature grease on driveshaft 
spline. Install new drive gear assembly on 
driveshaft. Install new stop ring and retainer. 
Attach drive lever. 


Partially fill drive end housing bearing bore with 
grease (approximately one-quarter full). Install 

drive gear assembly in housing, making sure to 
line up bolt holes in gear assembly and housing. 


Install lever support and housing seal in drive end 
housing. 


Starter, Permanent Magnet 


03-06A-12 


7. Position starter frame to housing and install 
through-bolts. Tighten to 5-10 N-m (45-89 in-Ib). 


8. Install solenoid. Refer to Assembly. 


Starter Motor Brushes Replacement 

1. Remove starter drive plunger lever cover. 

2. Remove the two through-bolts from the starter. 
3. Remove the brush end plate. 
4 


Remove brush spring and pull brushes loose from 
brush holder. 


Remove brush holder. 


Remove the drive end housing and the plunger 
lever return spring. 


Remove the starter drive plunger lever pivot pin 
and lever and remove the armature. 


Remove ground brush rivet head with file or chisel 
and remove rivet with 1/8-inch punch. 


Cut the brush leads from the field coils as close to 
the field connection point as possible. 


GROUND BRUSH 


CUT BRUSH vot 


LEADS HERE S 


REMOVE RIVET 
HEAD AND PUNCH 
RIVET OUT 


. Clean and inspect the starter motor. 


. Position the new field brush lead on the field coil 
connection. Position and crimp the clip provided 
with the brushes to hold the brush lead to the 
connection. Solder the lead clip and connection 
together using rosin core solder. Use a 300 watt 
iron. 


. Rivet the ground brush leads to the frame with 
rivets provided in the brush kit. 


. Clean the commutator with 00 or 000 sandpaper. 
. Install the armature in the starter frame. 


. Install the starter drive gear plunger lever to the 
frame and starter drive assembly and install the 
pivot pin. 


. Install brush holder and insert brushes in holder 
and install brush springs. 


. Install the brush end plate. 
. Install the two through bolts to the starter frame. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


19. Install starter drive plunger lever cover and BRIGHTEN THIS AREA 


tighten retainer screw. WITH SANDPAPER BEFORE 


20. Connect the starter to a battery to check 
operation. 


SOLDERING CLIP 


J5369-A 


Armature Replacement . Install brush assembly. Using tool, make sure that 
Remove positive brush connector from solenoid brushes fit over commutator. Push black 
motor (M) terminal. grommet onto frame. Apply grease to bearing 


bore in brush end plate and attach to starter 
Remove through-boilts and separate motor from frame. 


ear | ive end housing. - 
gear assembly and drive end housing Position starter frame to gear assembly and drive 


Remove brush end plate screws, brush end plate "end housing and install through-bolts. Tighten to 
and brush assembly from starter frame. Remove 5-10 N-m (45-89 in-Ib). 


armature from frame. sa 

. Attach positive brush connector to solenoid 
Install new armature in frame. Apply a thin coating (bottom terminal). Tighten nut to 9-14 N-m 
of ESF-M1C218-A Grease or equivalent low (80-124 in-Ib). 
temperature grease on both ends of armature 


shaft and pinion. Check that starter no-load current draw is within 


specification. Refer to Bench Testing. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont'd) 


Description ee ae Description ee 
Solenoid Bolt | B10 45-89 Through-Bolt | 6-10 | 45-89 


M Terminal Nut 80-124 Mounting Bolt 20-27 15-20 
B Terminal Nut 80-124 (Lb-Ft) 

; Brush Plate Screw | 2B 18-27 
(Continued) 


Starter Brushes 
Starter Motor 
urrent Draw | Normal Engine Min. Stall 
Motor Under Normal Cranking Torque @ 5 Spring 
Diameter Load Speed Volts Max. Load No Load Mfg. Length Tension 
101.6mm 130-220 Amps 140-220 RPM 14.7N-m 800 Amps 70+ 10 16.8mm 18 N (64 oz.) 
(4 Inches) (11.0 Ft-Lb) (0.66 Inch) 


Maximum commutator runout is 0. 12mm (0.005 inch). Maximum starting circuit voltage drop (battery positive terminal to 
starter terminal) at normal engine temperature is 0.5 volt. 


SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number Description 
D87L-4201-A Dial Indicator 


D87L-4201-B Magnetic Base 
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SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


ROTUNDA EQUIPMENT 


Tool Number Description 
078-00005 Starting and Charging Tester 
007-0000 1 Digital Volt-Ohmmeter 


TOOL TO ASSEMBLE BRUSH HOLDER TO ARMATURE 


PRESS FIT 
BUSHING 


(B) 


(2~\a = — 6 
WS) 1.173 = 
, 


A) © 
(B) .750 


BRUSH HOLDER ASSEMBLY 


MANDREL 
MAT’L: MICAATA LL221 
TAN-TYPE FBL 


STK: 13/8 DIA. + A-LG 
(1) REQ'D 
BUSHING 
UNIVERSAL HEADLESS TYPE 
PRESS FIT BUSHING 
CAT. NO. GS-93 
471/.472 I.D. .7518 O.D. .750 LG. 


(1) REQ’D J4974-A 
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VEHICLE APPLICATION 


All Vehicles Equipped with 7.3L Diesel Engines 


DESCRIPTION AND OPERATION 


The Mitsubishi starter motor is a compact gear 
reduction type starter that utilizes an integral starter 
solenoid. With a gear reduction system, the starter 
motor can be relatively small and still provide the 
necessary torque to crank the engine. 


When the ignition switch is closed, current flows to 
coils P and H. As current flows in the coils of the 
switch, the plunger is pulled in and this causes the 
drive pinion to be pushed out into engagement with the 
flywheel ring gear. At the same time, the main solenoid 
contact (P 1) closes and allows battery voltage to pass 
to the starter motor. When the P1 contact is closed, no 
current flows in coil P and the solenoid plunger is held 
in by coil H. 


When the ignition switch is opened (after engine 
start-up), contact P1 opens, and the starter motor 
disengages and stops. The drive pinion is pulled out of 
engagement with the flywheel by the return spring in 
the main solenoid. 
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DESCRIPTION AND OPERATION (Continued) 


Starter 


(Continued) 


Solenoid 
Seal 
Lever 


Drive End Housing 
Shaft Bearing 

Gear Housing (Inner) 
Internal Gear Assembly 
Gear Housing Outer 


Starter, Gear Reduction 


03-06B-2 


J4990-A 


Bearing 

Frame Assembly 
Armature 

Pole 


Field Coil 

Brush 

Brush End Plate 
Bearing 

Shim 
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DESCRIPTION AND OPERATION (Continued) 


Starter Circuit, Econoline 


HOT AT ALL TIMES 


See EVTM for more 


details of this circuit 


uC ECONOLINE 


7.3L DIESEL 


ENGINE 


STARTER 
MOTOR 


J5360-A 
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DESCRIPTION AND OPERATION (Continued) 


Starter Circuit, F-Series and Bronco 


HOT AT ALL TIMES 


See EVTM for more 


™ §@6IGNITION . : A 3 
4 switcu details of this circuit 


F-SERIES 


AND 
BRONCO 


DIESEL 


MANUAL 


32 BR/LB 


"4 CLUTCH 
PEDAL 
POSITION 
SWITCH 


CLUTCH 
PEDAL 
POSITION 
SWITCH 
JUMPER 


32 @ R/LB 


R/LB 


LEFT 
BATTERY 


STARTER 
MOTOR/ 
SOLENOID 


STARTER 
RELAY 


J5362-A 
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DIAGNOSIS AND TESTING 


Jump Starting 


The following instructions for starting the vehicle with 
jumper cables contain precautions that should be 
observed to avoid possible injury, or damage to the 
vehicle. 


WARNING: KEEP BATTERIES OUT OF REACH OF 
CHILDREN. THEY CONTAIN SULFURIC ACID. 
AVOID CONTACT WITH SKIN, EYES OR 
CLOTHING. ALSO, SHIELD YOUR EYES WHEN 
WORKING NEAR THE BATTERY TO PROTECT 
AGAINST POSSIBLE SPLASHING OF THE ACID 
SOLUTION. IN CASE OF ACID CONTACT WITH 
SKIN, EYES, OR CLOTHING, FLUSH IMMEDIATELY 
WITH WATER FOR A MINIMUM OF 15 MINUTES. IF 
ACID IS SWALLOWED, DRINK LARGE 
QUANTITIES OF MILK OR WATER, FOLLOWED BY 
MILK OF MAGNESIA, A BEATEN EGG OR 
VEGETABLE OIL. CALL A PHYSICIAN 
IMMEDIATELY. 


WARNING: HYDROGEN AND OXYGEN GASES ARE 
PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN EXPLODE 
IF FLAMES, SPARKS OR LIGHTED TOBACCO ARE 
BROUGHT NEAR THE BATTERY. WHEN 
CHARGING OR USING A BATTERY IN AN 
ENCLOSED SPACE, ALWAYS PROVIDE 
VENTILATION AND SHIELD YOUR EYES. 


CAUTION: Use only a 12-volt jumper system. A 
12-volt starting motor and ignition system can be 
damaged beyond repair by connecting it to a 
24-volt power supply (two 12-volt batteries in 
series, or a 24-volt motor generator set). 


CAUTION: Follow procedure in exact sequence. 


CAUTION: Filament failures of headlamps can 
occur when vehicle with a dead battery is jump 
started. Place the main light switch in OFF 
position. 


CAUTION: Do not allow vehicles to touch. 
1. Turn alllamps off before and during jump starting. 


2.  Turnon heater blower motor to remove transient 
voltage. 


3. Shield eyes. Use safety goggles or similar eye 
protection. 


4. Connect end of one cable to positive (+) terminal 
of discharged battery and the other end to the 
positive (+) terminal of the ‘‘good”’ battery. 


NOTE: For optimum power and safety, connect 
booster cable to battery on passenger side of 
vehicle to be started. 


5. Connect one end of the other cable to negative (-) 
terminal of ‘‘good”’ battery. 


6. Connect other end of cable to engine bolthead or 
similar good contact spot on the vehicle being 
started (NOT to negative (-) terminal of battery). 


7. Toprevent damage to other electrical 
components on vehicle being started, make sure 
that engine is at idle speed before disconnecting 
jumper cables. 


Starter, Gear Reduction 


Remove cable from engine block first, then other 
end of negative cable. Disconnect cable from 
battery positive terminal of good battery before 
disconnecting positive cable from discharged 
battery. Lamps may now be turned on. 


DIESEL ENGINE 
MAKE SURE VEHICLES 
DO NOT TOUCH 


BOOSTER 
D 
Baraat BATTERY  J2738-D 


Field Coils 


Test the field coils for an open circuit. There should be 
continuity through the coils. 


Test the field coils for continuity to ground. There 
should be no continuity to ground between the field coil 
and the motor housing. 


Brush Holder 


Check the insulated brush holder for continuity to the 
brush holder assembly. There should be no continuity. 


Starter Solenoid 


There should be continuity between the S and M 
terminals, and between S and ground. 


There should be no continuity between the B and M 


terminals. 


Inspect the main contact plate in the switch for 
excessive pitting. 


TERMINAL S 


TERMINAL B 


TERMINAL M 


J4992-A 


03-06B-5 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guide 


CONDITION POSSIBLE SOURCE 


Engine will not crank. @ Loose, corroded, or broken cables @ Clean and tighten cable 

or connectors. connections, check wire strands in 
eyelets. Replace if necessary. 

@® Check battery. Charge or 


@ Undercharged battery. 


replace. 
@ Burned fusible link in main wire @ Check fusible link and replace if 
feed to ignition switch. necessary. 


@ Check all connections and 
mounting screws. With 
transmission in park or neutral, 
connect a jumper from the small 
terminal of the starter relay to the 
battery. If this jumper activates 
starter, check wiring to relay, 
ignition switch, neutral switch or 
clutch interlock switch for open or 
loose connections. If relay is not 
activated by jumper, 
replace relay. 

@ Clean and tighten connections 
or replace wiring. Replace 

switches if necessary. 

Repair or replace as required. 

Repair or replace as required. 


@e Starter relay. 


@ Loose, corroded or open wiring — 
ignition switch, neutral switch, 
solenoid or auxiliary switch. 
Starting motor. 

Clutch or neutral start switches. 


Clean and tighten cable 
connections, check wire strands in 
eyelets. 

@ Check battery. Charge or 
replace. 

Repair or replace as required. 


Loose cable connections at relay, 
switch or starter. 


Engine will not crank, starter relay or 
auxiliary switch clicks. 


@ Undercharged battery. 


Starting motor. 
Starting motor. 


Engine will not crank, starter spins. Remove starter and inspect drive 

for worn clutch. Replace as 

required. 

@ Remove starter and inspect ring 
gear teeth (also starter drive 


pinions). Replace as required. 


Engine cranks continuously with key @ Starter relay or auxiliary switch. @ Replace starter relay or auxiliary 
off. switch. 


Engine cranks slowly. @ Loose connections or corroded @ Clean and tighten cable 
battery cables. connections. 

@ Undercharged battery. @ Check battery. Charge or 
replace. 

@ Repair or replace as required. 


@ Flywheel ring gear. 


@ Starting motor. 


TJ4967B 


REMOVAL AND INSTALLATION 


installation 


1. Position the starter assembly to the flywheel 
housing and hand-start the mounting bolts. 


2. Snug all the bolts while holding the starter 
squarely against its mounting surface and fully 
inserted into the pilot hole. 


Tighten bolts. 


Starter Motor 
Removal 
1. Disconnect the negative battery cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 


adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Raise the vehicle on a hoist. 


Connect the starter motor wiring. 


Lower the vehicle and connect the negative 
battery cable to the battery. Check operation of 


Disconnect the wiring from the starter terminals. the starter motor. 


Remove the starter motor mounting bolts and 
remove the starter motor. 
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REMOVAL AND INSTALLATION (Continued) 


Starter Motor, Disassembled View 


SOLENOID LEVER 


SPACER 


HOLDER 


DRIVE (INNER) ee sy 
ASSEMBLY 


RETAINING NK ONS 
RING (i x7 Ww 


DRIVE END SEAL 
HOUSING (FRONT) 


ASSEMBLY 


DISASSEMBLY AND ASSEMBLY 


Starter Motor 
Disassembly 


1. Loosen the M terminal on the solenoid and 
remove the connector. Remove the screws 
securing the main solenoid and remove the 
solenoid and adjusting shims. 


Remove the through-bolts securing the motor unit 
to the gear assembly and remove the motor. 


Remove the armature from the motor housing. 


Remove the two screws from the brush holder 
and remove the end plate. 


Lift up on the brush springs and disconnect the 


brushes. Remove the brush holder. 


Remove the outer gear housing from the drive 
end housing and remove the adjusting shim. 
NOTE: This shim is 0.2 or 1.0mm (.008 or .039 
inch) thick. 

Remove the seal, holder and spacer at the lever 
supporting point. 


ARMATURE 


INTERNAL GEAR’ ARMATURE REAR 
SHAFT ASSEMBLY BEARING 


GEAR 
HOUSING 
(OUTER) 


BEARING 


ARMATURE FRONT 
BEARING 


oll — SCREW 


THROUGH 


(REAR) J4750-2A 


Remove the two screws securing the inner gear 
housing in the drive end housing and remove the 
internal gear / shaft assembly with the drive and 
lever. 


To remove the drive assembly (overrunning 
clutch), place a small pipe over the end of the 
shaft and tap the pipe with a hammer to loosen 
the retaining ring and expose the retaining clip. 
Remove the clip and remove the ring and 
overrunning clutch assembly. Remove the inner 
gear housing. 


NOTE: If the retaining ring is difficult to remove, 
lightly file the burrs in the groove on the shaft to 
ease removal. 


. Remove the armature bearings as required, using 


a suitable puller. 


. Remove the bearing from the gear shaft by 


inserting two bolts through the two 6mm holes in 
the internal gear and pressing on the bolts to 
remove the bearing. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Perform cleaning and inspection procedures, if 
necessary, as described in this section. 


APPLY PRESSURE 
USING A PRESS. 


INTERNAL 
GEAR 


PIN OR BOLT 
(Smm DIA.) 


SUPPORT 


BEARING 


J4751-1A 


Assembly 


NOTE: During assembly, lubricate all sliding parts, 
pivot points and gear teeth with Multemp MS No. 2 or 
equivalent lubricant. 


1. Install the overrunning clutch on the gear shaft 
and slide the retaining ring on the shaft. Install the 
clip in the groove in the shaft and pull the retaining 
ring over the clip to snap it in position. 


2. Lubricate the lever pivot point with Multemp MS 
No. 2 or equivalent, and install the lever in the 
position shown. Apply a small amount of lubricant 
to the inside of the bushing in the drive end 
housing. Position the inner gear housing and shaft 
assembly in the drive end housing and install the 
two retaining screws. 


3. Install the holder and spacer at the lever 
supporting point. Do not install the seal at this 
time. 


J4996-A 


Starter, Gear Reduction 


12. 
13. 


| item |Description 


GEAR HOUSING 


INTERNAL 


03-06B-8 


Drive End Housing 
Pin 

Holder 

Spacer 

Gear Housing (Inner) 
Gear Housing (Outer) 
Seal 

Holder 

Lever 


ONO AAR WBN = 


<e) 


Install the outer gear housing to the drive end 
housing, with the adjusting shim in place. Install 
the retaining screw. 


Check the shaft end play by moving the shaft up 
and down in the assembly and measuring 
Dimension A as shown. End play must be 
0.025-0.5mm (.00 1-.020 inch). 


DIMENSION A 


(OUTER) 


GEAR 


GEAR BEARING 
(INNER) SHAFT 


GEAR HOUSING 


J4753-1A 


Remove the screw for the outer gear housing and 
reinstall the housing with the required shim and 
the seal. 


Install the armature into the frame assembly and 
install a new rear seal on the frame assembly. 


Position the brush holder onto the armature and 
set the brush springs. Install this assembly to the 
outer gear housing with a new front seal. 


Install the end cover to the frame assembly and 
install the screws into the brush holder. 


Install the through-bolts. 


. Install the solenoid and adjusting shims and 


secure with the screws. 
Install the connector to the M terminal. 


Check and adjust the pinion gap as described in 
this section under Adjustments, Pinion Gap. 
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Starter, Gear Reduction 
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CLEANING AND INSPECTION 


Armature Shaft and Commutator 


Using V-blocks and a dial indicator, check the 
armature shaft assembly for a bent shaft. If total shaft 
deflection indicated is more than O. 1mm (.004 inch), 
replace the armature. 


With the same setup, move the dial indicator to rest on 


the commutator assembly. Maximum allowable total 
deflection is 0. 1mm (.004 inch). 


If the commutator surface is rough, it may be cleaned 
up using fine emery cloth or sand paper. 


Gears 


Replace components as required if gears are found to 
be worn or damaged. 


Bearings 


Replace bearings that do not turn smoothly, or if 
bearings produce abnormal sounds when turned. 


Pole Shoes 


Before assembling the starter motor, check the pole 
shoes for looseness. 


Brush Holder and Brushes 


Clean old brush material from the brush holder before 
installation. 


Replace brushes that are worn down, or have worn 
unevenly. 


Check that brushes move smoothly in the brush 
holder. 


Overrunning Clutch 


Replace the overrunning clutch if the pinion gear is 
worn or damaged. 


The pinion gear should rotate in one direction and hold 
in the other direction. 


CAUTION: Do not clean the clutch in solvent. The 
clutch is a pre-greased sealed unit. 


ADJUSTMENTS 


Pinion Gap 


After the starter motor has been assembled, the 
pinion-to-drive end housing gap must be checked. 


1. Mount the starter securely in a vise. 


2. Using two switches and a battery, connect the 
starter as shown. 


STARTER 
SOLENOID 


SWITCH K1 


DISCONNECT THE 
CONNECTOR 


STARTER 
MAIN BODY ia7age 


When switches K 1 and K2 are closed, the starter 
drive will be forced outward and the motor will 
turn. By opening switch K2, the starter will stop 
turning with the pinion in the full out position. 


Gently push the pinion back by hand and measure 
the amount of pinion movement. The amount 
corresponds to the pinion gap of conventional 
starters. End gap should be 0. 1-2.0mm 
(.004-.079 inch). 


Adjust the end gap by changing the shims 
between the solenoid and the drive end housing. 
Increasing the shims will decrease the gap. 
Decreasing the shims will increase the gap. 


PINION GAP 


Performance Test (No-Load Test) 


After setting the pinion gap adjustment, check the 
no-load operation of the starter. 


1. Mount the starter securely in a vise. 
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ADJUSTMENTS (Continued) 


2. Connect the starter as shown. 


Close switch K 1 to rotate the starter. 


The starter is operating properly if it rotates 
smoothly and at an acceptable speed. If the 
starter rotates slowly, there may be insufficient 
clearance between the armature and the housing 
(determined by the shim behind the bearing in the 
end cover). Refer to Disassembly and Assembly 
for shim replacement. 


NOTE: Due to the characteristics of gear 
reduction starters, the starter has a higher rotary 
sound than conventional starters. 


Armature Open Circuit Test 


An open circuit may sometimes be detected by 
examining the commutator for evidence of burning. A 
spot burned on the commutator is caused by an arc 
formed every time the commutator segment, 
connected to the open circuit winding, passes under a 
brush. 


Armature and Field Grounded Circuit Test 


This test will determine if the winding insulation has 
been damaged, permitting a conductor to touch the 
frame or armature core. 


To determine if the armature windings are grounded, 
make the connections as shown. If the voltmeter 
indicates any voltage, the windings are grounded. 


Starter, Gear Reduction 


DO NOT CONNECT 
LEAD TO BEARING 
SURFACE 


VOLTMETER 
NEGATIVE 
LEAD VOLTMETER 
POSITIVE LEAD 
TOUCH TO 
COMMUTATOR J2776-1A 


Grounded field windings can be detected by making 
the connections shown. If the voltmeter indicates any 
voltage, the field windings are grounded. 


(A) KEEP BOTH FIELD BRUSHES 
AND HOLDING COIL GROUND 
ig) LEAD AWAY FROM FRAME 
+ 
5 CONNECT VOLTMETER 
JUMPER LEAD ei POSITIVE LEAD TO 


TERMINAL EYELET 


yy F mp (. Pies 
Ke 


RS TO 
\ a i) VOLTMETER 
"ae ( 
/ 


gd 


(C) INSERT INSULATOR 
BETWEEN CONTACTS 


(B) DISCONNECT HOLDING COIL 
GROUND LEAD (FINE WIRE ON 
FRAME, INSIDE ON 114mm (4-1/2 IN) 
AND OUTSIDE ON 102mm (4 IN) DIAMETER FRAMES) 


J3566-C 


SPECIAL SERVICE TOOLS/EQUIPMENT 


ROTUNDA EQUIPMENT 


Tool Number 
078-00005 Starting and Charging Tester 


03-06B- 10 
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VEHICLE APPLICATION 


All E-Series, F-Series and Bronco Vehicles 


DESCRIPTION AND OPERATION 


This section is designed to serve as a guide in 
understanding, testing and servicing the Distributor 
Ignition (DI) system. 


Ignition Systems Features 


The DI system features a camshaft driven distributor 
which uses no centrifugal or vacuum advance. The 
distributor has a diecast base which incorporates a 
Hall effect stator assembly. 


Initial timing adjustments are not required unless the 
distributor has been moved from its factory setting or 
removed from the engine. Ignition timing procedures 
and diagnostics are found in the Powertrain 

Control /Emissions Diagnosis Manual. 


NOTE: Do not change timing by use of different octane 
rods without first having the proper authorization; 


federal emission requirements will be affected. 


There are two DI type systems: ‘‘push start’ and 
Computer Controlled Dwell. The first features a ‘‘push 
start’’ mode that will allow manual transmission 
vehicles to be push started. Do not attempt to push 
start automatic transmission vehicles. The second, 
Computer Controlled Dwell, features EEC-IV controlled 
ignition coil charge times. 


The universal distributor operates by using a Hall 
effect vane switch assembly, causing the ignition coil 
to be switched off and on by the Powertrain Control 
Module (PCM)(12A650) and Ignition Control Module 
(ICM)(12A 199). The vane switch is an encapsulated 
package consisting of a Hall sensor on one side and a 
permanent magnet on the other side. 


1 Can be purchased as a separate item. 


HALL EFFECT 
DEVICE 


PERMANENT 
MAGNET 
B4144-A 


A rotary vane cup, made of ferrous metal, is used to 
trigger the signal off and on. 
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DESCRIPTION AND OPERATION (Continued) 


When the window of the vane cup is between the During this time, a voltage is produced as the vane 
magnet and the Hall effect device, a magnetic flux field passes through the opening. When the vane clears the 
is completed from the magnet through the Hall effect opening, the window edge causes the signal to go to 
device and back to the magnet. zero volts. The signal is then used by the Powertrain 


Control Module for crankshaft position sensing and the 
computation of the desired spark advance based on 
engine demand and calibration. The conditioned spark 
te advance and voltage distribution is accomplished 
through a conventional rotor, cap and ignition wires. 


= 


PERMANENT 

MAGNET 
HALL 

DEVICE EFFECT 
DEVICE PERMANENT 
B4146-A MAGNET 
VANE 
As the vane passes through this opening, the flux lines ieee 
147- 


are shunted through the vane and back to the magnet. 


Distributor Ignition (Dl) System, E-Series, F-Series and Bronco, 1993 Model Year 


REMOTE MOUNTED ICM 


SEALED DISTRIBUTOR | IGNITION SWITCH 
PUSH START SYSTEM N/D Ba 
(SYSTEM D) START 
TO STARTER RELAY RUN Bas 
ata ag NOTE: DISTRIBUTOR IS IGNITION 
GROUND SOURCE 


ICM ICM PWR 
SEALED 
ce i a DISTRIBUTOR 


SPOUT IN-LINE = 
CONNECTOR T 
E-CORE 
IDM IGNITION COIL 


TO DISTRIBUTOR CAP 


A19023-A 
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DESCRIPTION AND OPERATION (Continued) 


Distributor Ignition (DI) System, Econoline (5.0L), 1993-1/2 Model Year 


REMOTE MOUNTED ICM 

SEALED DISTRIBUTOR 

COMPUTER CONTROLLED DWELL (CCD) 
(SYSTEM F) 


SPOUT IN-LINE 
CONNECTOR 


REMOVAL AND INSTALLATION 


Distributor Cap 
Removal 


1. Loosen distributor cap hold-down screws. Lift 
cap straight off distributor to prevent damage to 
rotor blade and spring. 


Wash both inside and outside surfaces of the 
distributor cap with soap and water. Dry cap with 
compressed air. 


Inspect cap for cracks, broken carbon button or 
carbon tracks. Inspect cap terminals for dirt and 
corrosion. 


Replace the cap if it is damaged. 
CRACK OR 


CARBON 
TRACK 


IGNITION SWITCH 


BAT + 


NOTE: DISTRIBUTOR IS IGNITION 
GROUND SOURCE 


SEALED 
DISTRIBUTOR 


E-CORE 
IGNITION COIL 


TO DISTRIBUTOR CAP 


A19024-A 


installation 


1. 


Position distributor cap on distributor base noting 
the square alignment locator. Tighten hold-down 
screws to 2.0-2.6 N-m (18-23 in-Ib). 


Reinstall any ignition wires that were removed, 
noting their correct locations on the distributor 
Cap. 


Distributor Rotor 
Removal and Installation 


With distributor cap removed, pull rotor upward to 
remove it from distributor shaft and armature. 


Wash rotor with soap and water. Dry with 
compressed air. 


Inspect and replace rotor if cracks, carbon 
tracks, burns or damage to blade or spring are 
observed. 


Align locating boss on rotor with hole on 
armature. 


Fully seat rotor on distributor shaft. 
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REMOVAL AND INSTALLATION (Continued) 


Reinstall distributor cap. 


SPRING 


LOCATING 
BOSS 


B5726-A 


Distributor Assembly 
Removal 


Disconnect distributor from wiring harness. 


Mark position of No. 1 cylinder wire tower on 
distributor base for reference when installing 
distributor. 


Loosen distributor cap hold-down screws. Lift 
cap straight off distributor to prevent damage to 
rotor blade and spring. Position cap and attached 
wires aside so as not to interfere with distributor 
removal. 


Remove rotor by pulling upward to remove it from 
the distributor shaft and armature. 


Remove distributor hold-down bolt and clamp. 
Remove distributor by pulling upward. 


Cover distributor opening in the cylinder block or 
head with a clean shop towel to prevent the entry 
of foreign material or dirt into the engine. 


Installation 


Visually inspect distributor. 


Engine Ignition General Service 


10. 


11. 


12. 


13. 


03-07-4 


Inspect O-ring. It should fit tightly and be free of 
cuts. 


The drive gear should be free of nicks, cracks 
and excessive wear. 


Rotate distributor shaft. It should move freely, 
without binding. 


Remove No. 1 cylinder spark plug and rotate 
engine clockwise until No. 1 piston is on the 
compression stroke. 


With No. 1 piston on compression stroke, align 
timing pointer with TDC on the crankshaft 
damper. 


NOTE: To install distributor correctly, No. 1 
piston must be at Top Dead Center (TDC) of 
compression stroke. 


Align locating boss on rotor with hole on 
armature. Fully seat rotor on distributor shaft. 


Rotate distributor shaft so blade on rotor is 
pointing toward mark on distributor base that was 
previously made. 


While installing distributor, continue rotating rotor 
slightly so leading edge of the vane is centered in 
vane switch stator assembly. 


Rotate distributor in block to align leading edge of 
vane and vane switch stator assembly. Verify 
rotor is pointing at No. 1 mark on distributor base. 


NOTE: If vane and vane switch stator cannot be 
aligned by rotating distributor in cylinder block, 
remove distributor enough to disengage 
distributor gear from camshaft gear. Rotate rotor 
enough to engage distributor gear on another 
tooth of camshaft gear. Repeat Step 1 if 
necessary. 


Install distributor hold-down clamp and bolt. 
Tighten bolt, but leave it loose enough to rotate 
distributor. 


Install distributor cap, No. 1 spark plug and 
ignition wires. Check that ignition wires are 
securely connected to the cap and spark plugs. 
Tighten distributor cap hold-down screws to 
2.0-2.6 N-m (18-23 in-Ib). 


Reconnect distributor to wiring harness. 
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REMOVAL AND INSTALLATION (Continued) 


. Set initial timing according to procedures found in 


the Powertrain Control /Emissions Diagnosis 
Manual. 


. After timing is set, tighten distributor hold-down 


bolt to 23-34 N-m (17-25 ft-lb). 


. Recheck initial timing. Adjust if necessary. 


Stator Assembly 
Removal 


CAUTION: Do not attempt to replace stator 
without an arbor press. 


1. 


Using a screwdriver, remove distributor cap, 
position the cap and wires aside so as not to 
interfere with work area. Disconnect distributor 
from harness. 


Remove distributor from block as described in 
this section. 


Remove rotor. 


Remove two armature retaining screws and 
remove armature. 


NOTE: Hold gear to loosen armature screws; do 
not hold armature. 


To ease assembly, mark armature collar (5.0L) 
and gear with a felt tip pen to note orientation. 


Remove and discard pin in gear and collar (5.0L). 


Invert distributor and place in Axle Bearing / Seal 
Plate T75L-1165-B, and press off gear using 


Bearing Removal Tool D84L-950-A or equivalent. 


2 Canbe purchased as a separate item. 


Engine Ignition General Service 
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ACCC 


Remove the thrust washer from distributor (4.9L 
engine only). 


Deburr and polish shaft with emery paper and 
wipe such that shaft slides out freely from 
distributor base. 


. Remove shaft assembly. 

. Remove stator assembly screw and retain. 

. Remove octane rod and screw, and retain. 

. Remove stator assembly from top of bowl. 

. Inspect base bushing for wear or signs of excess 


heat concentration. Replace complete distributor 
assembly if damaged. 


. Inspect base O-ring for cuts or damage and 


replace O-ring if necessary. 


. Inspect base for cracks and wear. Replace 


complete distributor assembly if damage is found. 


03-07-5 
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REMOVAL AND INSTALLATION (Continued) 


Closed Bowl Distributor 


SHAFT 
ASSEMBLY 


ROTARY 
HALL EFFECT VANE 
VANE del iey 
H ASSEMBL 
wwe OCTANE ROD 


3S) DEASSEMBLED 


Installation 


Place stator assembly over bushing and press 
down to seat. 


Place stator connector in position. Tab should fit 
in notch on base and fastening eyelets aligned 
with screw holes. 


Position wires away from moving parts. 


Install stator screw and tighten to 1.7-4.0 Nem 
(15-385 in-lb). 


Install octane rod and screw, and tighten to 
1.7-4.0 N-m (15-35 in-Ib). 


Apply a light coat of clean, fresh motor oil to 
distributor shaft below armature. 


Insert shaft through base bushing. 


Place a 1/2-inch deep well socket over shaft, 
invert and place on arbor plate. 


Install gear thrust washer (4.9L only). 


10. Install collar and collar pin (5.0L). 


11. Place the distributor gear on shaft end. Line up 
the mark on armature and gear. 


NOTE: The hole in the shaft and gear must be 
lined up as accurately as possible to allow for 
easy pin insertion. 


CAUTION: The gears on EEC-IV distributors 
are not released for service. EEC-IV 
distributor gears are matched to the 
distributor at assembly and should never be 
replaced. Although some service gears for 
breaker point distributors will physically fit 
EEC-IV distributors, they should not be used. 
Do not replace distributor gears on EEC-IV 
distributor. Install anew EEC-IV distributor 
assembly. 
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REMOVAL AND INSTALLATION (Continued) 


12. Place a 5/8-inch deep well socket over the shaft 3. Remove two screws retaining ignition control 
say gear and press gear to align with original drill module to heatsink and remove ignition control 
ole. module. 


NOTE: If the gear holes do not align, the gear 
must be removed and repressed on. A drift punch 
will not align the holes. 


B5729-A 


Installation 


1. Coat metal baseplate of the ICM uniformly with 
silicone compound, approximately 0179mm 
(1/32-inch) thick. Use Silicone Dielectric 
Compound WA- 10 D7AZ-19A331-A 
(ESE-M1C 17 1-A) or equivalent. 


2. Position ICM onto heatsink and tighten two 
retaining screws to 1.7-4.0 N-m (15-35 in-Ib). 


3. Install ICM heatsink assembly to left fender apron 
using two retaining screws, and tighten to 9-14 
N-m (80-124 in-Ib). 


4. Connect wire harness to the ICM. 


. Insert new roll pin through gear and shaft. Pin F- 150-250-350, F-Super Duty and Bronco 
should have proper extrusion. 


. Replace armature and tighten screws to 2.8-4.0 GaN 
N-m (25-35 in-lb). HEAT CINK 

. Check distributor for free movement over full eas 
rotation of shaft. 


NOTE: If the armature contacts the stator, 
replace the entire distributor. 


. Install the distributor into block per distributor 
replacement procedure. 


. Connect distributor to wiring harness. 
. Replace rotor. 


. Replace cap and tighten screws to 2.0-2.6 Nem 
(18-23 in-Ib). 


. Set engine timing. 


FRONT OF 
VEHICLE 


AV) I 
@)): J 


ICM CONNECTOR 
12A581 WIRING 
ASSEMBLY 
Ignition Control Module (ICM) 


Removal 


9-14 Nem er 
1. Remove two screws retaining ignition control (80-124 IN-LB) 2 W) 
module heatsink assembly to left fender apron. : Gap 
e 
2. Disconnect harness connector from ignition 
control module. B5727-A 
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REMOVAL AND INSTALLATION (Continued) 


E-150-250-350 2. Whenremoving wires from distributor cap or coil, 
grasp boot by hand and remove with twisting and 


FRONT OF : 
SCREW VEHICLE FO anes pulling motion. Do not pull on wire. 


janie nel lil, DASH PANEL Installation 
— neanaciie 1. Whenever a high tension wire is removed for any 

ASSEMBLY reason from a spark plug, coil or distributor cap, 
or a new high tension wire is installed, Silicone 
Dielectric Compound D7AZ-19A331-A 
(ESE-M1C 17 1-A) or equivalent must be applied 
to boot before it is reconnected. Using a small 
clean tool, coat entire interior surface of boot with 
Silicone Dielectric Compound D7AZ-19A331-A 
(ESE-M1C 17 1-A) or equivalent. 


Insert each wire on proper terminal of distributor 
cap. Make sure wires are all the way down over 

their terminals. The No. 1 terminal is identified on 
cap. Install wires starting with No. 1 terminal. 


Remove wire retaining brackets from old high 
tension wire set and install them on new set in 
same relative position. Install wires in brackets on 
valve rocker arm covers. 


ICM AND HEAT SINK . Connect wires to proper spark plugs. 
ASSEMBLY-12B582 ad 
Install coil wire. 


Spark Plugs 
Removal and Installation 
Refer to the appropriate engine section for spark plug 


Spark Plug Wires removal and installation. 


Removal Refer to the Spark Plug Inspection Chart to determine 
the condition of the spark plugs. 


1. Whenremoving wires from spark plugs, use 
Spark Plug Wire Removal Tool T74P-6666-A. 
Grasp and twist the boot back and forth on plug 
insulator to free boot. Use special tool to pull boot 
from plug. Do not pull on wire directly, or it may 
become separated from connector inside boot. 


SPARK PLUG WIRE REMOVAL 
TOOL T74P-6666-A 
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REMOVAL AND INSTALLATION (Continued) 


Spark Plug Inspection Chart 


IOENTIFIED BY DEPOSIT BUILO— 
UP CLOSING GAP BETWEEN 
ELECTROOES. 


CAUSED BY OiL OR CARBON 
FOULING, REPLACE PLUG, OR, 

IF DEPOSITS ARE NOT EXCESSIVE 
THE PLUG CAN BE CLEANED. 


CARBON FOULED 


IOENTIFIED BY BLACK, DRY FLUFFY 

CARBON DEPOSITS ON INSULATOR 

TIPS, EXPOSED SHELL SURFACES ANDO IDENTIFIED BY LIGHT TAN OR GRAY 
ELECTRODES. DEPOSITS ON THE FIRING TIP 


CAUSED BY TOO COLD A PLUG, WEAK 
tGNITION, OIRTY AIR CLEANER, 
DEFECTIVE FUEL PUMP, TOO RICH A 
FUEL MIXTURE, IMPROPERLY OPERATING 
HEAT RISER OR EXCESSIVE IDLING. 

CAN BE CLEANED. 


tOENTIFIED BY A WHITE OR LIGHT 
GRAY INSULATOR WITH SMALL 
BLACK OR GRAY BROWN SPOTS 
AND WITH BLUISH-BURNT 

OF ELECTRODES. 


CAUSED BY ENGINE OVER- 
HEATING, WRONG TYPE OF 
FUEL, LOOSE SPARK PLUGS, TOO 
HOT A PLUG, LOW FUEL PUMP 
PRESSURE OR INCORRECT 
IGNITION TIMING. REPLACE 

THE PLUG. 


IDENTIFIED BY WET BLACK 
DEPOSITS ON THE INSULATOR 
SHELL BORE ELECTRODES. 


CAUSED BY EXCESSIVE OIL 
ENTERING COMBUSTION CHAMBER 
THROUGH WORN RINGS ANO 
PISTONS, EXCESSIVE CLEARANCE 
BETWEEN VALVE GUIDES ANO 
STEMS, OR WORN OR LOOSE 
BEARINGS. CORRECT OIL 
PROBLEM. REPLACE THE PLUG. 


IDENTIFIED BY MELTED ELECTROOES 
AND POSSIBLY BLISTERED INSULATOR. 
METALIC DEPOSITS ON INSULATOR 
INDICATE ENGINE DAMAGE. 


CAUSED BY WRONG TYPE OF FUEL, 
INCORRECT IGNITION TIMING OR 
ADVANCE, TOO HOT A PLUG, BURNT 
VALVES OR ENGINE OVERHEATING. 
REPLACE THE PLUG. 


IDENTIFIED BY MELTED OR SPOTTY 
DEPOSITS RESEMBLING BUBBLES OR 
BUSTERS. 


CAUSED BY SUDDEN ACCELERATION. 


CAN BE CLEANED IF NOT EXCESSIVE, 
OTHERWISE REPLACE PLUG. 


RADAR 4 | 
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03-07-10 


REMOVAL AND INSTALLATION (Continued) 


Spark Plug Hole Taperset Installation 


CAUTION: Use protective eye glasses at all 
times. 


NOTE: Cylinder head must be removed from vehicle to 


prevent metal shavings from entering engine. 


Refer to appropriate engine section for cylinder head 
removal and installation. 


Tap 


1. Thoroughly clean spark plug counterbore walls 
and seat of all dirt and foreign material. 


2. Lubricate cutting threads of tap with cutting oil. 
3. Engage tap pilot into spark plug port threads. 


4. Using ratchet wrench and keeping tap aligned, 
rotate tap until depth stop collar bottoms on face 
of port and tightens against retaining ring. 


NOTE: Use of power tools is not approved for 
installation of tapersets. 


5. Using an air hose, blow out as many shavings as 
possible. 


6. If stop collar is loose, tap has not penetrated to 
full depth. 


7. Remove tap from hole. 


8. Clear shavings from hole and cylinder with 
compressed air. 


installation 


CAUTION: Repeat Steps 1 through 8 above to 
make sure threads are clean. 


1. Lubricate mandrel threads and taperset with 
aluminum cutting coil. Then thread taperset onto 
mandrel with larger counterbore end toward 
18mm (11/ 16-inch) hex body until one thread of 
mandrel shows beyond tip of taperset. 


7/16 HEX 2. INSTALL 


(11mm) 7/16 HEX 


(11mm) 


RETAINING 
RING 


11/16 HEX 
BODY 
(18mm) 


CUTTING 
THREADS THREADED 
MANDREL 
THREADS 


84031-8 


2. Install taperset into tapped hole. Tighten 18mm 
(11/ 16-inch) hex to 68 N-m (50 ft-lb). 


3. Holding 11mm (7 / 16-inch) hex mandrel to 
prevent rotation, loosen 18mm (11/ 16-inch) hex 
body approximately one-half turn to achieve 
breakaway action. 


4. Remove tool from installed taperset. 


NOTE: Taperset should be flush to 1mm (0.039 
inch) below spark plug gasket seat. 


Engine Ignition General Service 
I ew a a Dee ee 


03-07-10 


Thoroughly clean cylinder head before installing 
spark plug. Tighten spark plugs to 9-20 N-m (7-15 


ft-lb) for all engines except 4.9L. Tighten spark 
plugs to 20-27 N-m (15-20 ft-Ib) on 4.9L 
applications. 


CLEANING AND INSPECTION 


Ignition Coil 


Wipe coil tower with a clean cloth dampened with 
soap and water. Remove any soap film and dry with 
compressed air. Inspect for cracks, carbon tracking 
and dirt. 


Spark Plug Wires 


Without removing the high tension wires from the 
spark plugs, distributor cap or coil, wipe the wires with 
a clean, damp cloth and inspect them for visible 
damage such as cuts, pinches, cracks or torn boots. 
Replace only wires that are damaged. Refer to Spark 
Plug Wire Removal and Installation. 


Tachometer Connection 


The ignition coil connector allows a tachometer 
connection using an alligator clip, without removing the 
coil connector. This is accomplished by inserting the 
alligator clip into the back of the connector, onto the 
dark green/ yellow dotted wire. 


CAUTION: Do not allow this clip to accidently 
ground to a metal surface. It may permanently 
damage the coil. 


TACH 
CONNECTION 
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03-07-11 Engine Ignition General Service 03-07-11 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description 


Tool Number Description 
D84L-950-A Bearing Removal Tool 


ICM/Heatsink Assembly-to-Left 
Fender Apron Screws 


Distributor Cap Hold-down Screws 


T75L-1165-B 
Axle Bearing / Seal Plate 


T74P-6666-A 
Spark Plug Wire Removal Tool 


T74P-6666-A 
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03-08- 1 Engine Emission Control 03-08-1 


SECTION 03-08 Engine Emission Control 


SUBJECT PAGE SUBJECT PAGE 
SERVICE INFORMATION .............:cccsscsscesceteeeeeeeeeeeeees 03-08-1 VEHICLE APPLICATION 


VEHICLE APPLICATION 


All Vehicles 


SERVICE INFORMATION 


Refer to the 1993 Powertrain Control /Emissions 
Diagnosis Manual’ for service information on Engine 
Emission Control Systems. 


1 Can be purchased as a separate item. 
1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty POwerrainsOriyatan ey -TNAVaN INC. - 2014 
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03-12-1 Air intake 03-12-1 
a 
SECTION 03-12 Air Intake 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION (Cont’d.) 
Air Cleaner, Diesel Engine. ..............cccscssececscescenscnes 03- 12-1 Air Cleaner, Gasoline Engines ...............cccccccsesesecres 03-12-1 
Air Cleaner, Gasoline Engines..............cccssssccccscsseces 03-12-1 SPECIFICATIONS ..............ccccececscccenscccscccecccvacsnssecece 03-12-16 
REMOVAL AND INSTALLATION VEHICLE APPLICATION ...........c.cccccccccencsscccsceccccscesecss 03-12-1 
Air Cleaner, Diesel Engine. ..............cccccccsseccscesceces 03-12-13 


VEHICLE APPLICATION 


Light Truck Vehicles Equipped with Gasoline and 
Diesel Engines 


DESCRIPTION AND OPERATION 


Air Cleaner, Gasoline Engines 


Dry-type air cleaners are standard on all light truck 
vehicles. 


Air Cleaner, Diesel Engine 


A dry-type air cleaner is standard equipment on all 
Ford trucks equipped with diesel engines. Air is filtered 
through a pleated, chemically treated, water resistant 
paper element to remove contaminants before 
entering the engine induction system. 


REMOVAL AND INSTALLATION 


Air Cleaner, Gasoline Engines 


Refer to the illustrations in this section for removal and 
installation of the various types of air cleaners. 
Reference to the illustrations will enable the service 
technician to perform the required removal and 
installation and/or repair operations. For all engines, 
refer to the following procedure. 


Removal 
Loosen two hose clamps securing hose 


assembly to air cleaner. 


Remove two screws attaching air cleaner to 
bracket. 


Disconnect hose and inlet tube from air closure 
hose /filter pack. (On E-Series, disconnect hose 
and inlet tube(s) from Secondary Air Injection 
(AIR), pump inlet.) 


Air enters the air cleaner and travels through a 
chemically treated and pleated paper element before 
entering the engine induction system. The air filter 
element should be inspected, cleaned, or replaced 
periodically according to the schedule in Section 
00-03. The air cleaner system has a heat sensor 
mounted in the cleaner assembly to control engine inlet 
air temperature (on some models). 


4. Remove screws attaching air cleaner cover. 
5. Remove air filter and tubes. 

installation 

1. Set air filter into proper position. 


2. Position air cleaner cover to tray. Make sure filter 
is seated while positioning cover. 


3. Install screws to secure cover. 


Install two bolts to secure air cleaner to support 
bracket. 


Install fresh air inlet tube to air closure hose / filter 
pack. (On E-Series, connect hose and inlet 
tube(s) to Secondary Air Injection (AIR) pump 
inlet.) 


Install air supply tube to air cleaner and retain 
with clamps. Tighten clamps. 
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03-12-2 Air Intake 03-12-2 
SS NI I a 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, F-150-250 and Bronco 5.0L and 5.8L Engines (Except 5.8L Lightning) 


FRONT OF 
VEHICLE 


& 


V5913-E 


Air Cleaner Outlet Tube 
Assembly 

Hose Clamp 2-3 N-m 
(18-27 In-Lb) 

Screw and Washer 
Assembly (2 Required) 
Grommet Assembly 

(2 Required) 

Air Cleaner Assembly 
Left Fender (Reference) 
Screw (3 Required) 


Air Cleaner Bracket 
Assembly 


Fresh Air Intake Tube and 
Duct Assembly (5.8L Only) 


Fresh Air Intake Tube and 
Duct Assembly (5.0L Only) 


Throttle Body (Reference) 
Use Water or Rubber 


N611062-S2 


17C431 Lubricant D9A2 - 19583-A or 
Equivalent to Facilitate 
Installation of Hose 


Assembly to Throttle Body 
Surface Must Meet Against 
Throttle Body Stop Flange 

for 360° (Both Tubes) 


Water Bottle Affixed at This 
(Continued) Location 


9600 


N6 10958-S2 
9647 


TV5913A 
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03-12-3 


Air intake 03-12-3 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, 5.8L Lightning 


Air Cleaner Assembly 
Screw (2 Required) 
Grommet (2 Required) 
Left Fender (Reference) 
Screw (3 Required) 
Pushpin, Nylon 

Air Cleaner Intake Tube 
Assembly 


Air Cleaner Outlet Tube 
Assembly 


Heater Return Line 


9600 
N611062-S2 
170431 

N6 10958-S2 
388577-S 150 
9A675 


9R504 


(Continued) 


Nw / 
be 
ye 
as \ 
sage oy) T OF VEHICLE 
/ ay 


A17884-A 


Surface Must Meet Against 
Throttle Body Stop Flange 
for 360° 

Snap Heater Return Line Into 
Clamps on Underside of 
Outlet Tube Assembly 

Fully Seat Outlet Tube 
Against Cover Before Clamp 
is Tightened 

Clamp, Air Cleaner Outlet 
Tube Assembly, 2-3 N-m 
(18-27 In-Lb) 


TA17884A 
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03-12-4 Air intake 03-12-4 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, F-150-250-350 and Bronco 4.9L MFI Engine 


BN im 
=a aad 20 


FRONT OF VEHICLE 


& 


V5828-E 


Air Cleaner Bracket 
Assembly 

Clamp (4 places) 1-2 N-m 
(9-18 In-Lb) 

Crankcase Ventilation Hose 


Hose Assembly Arrows Must 
be in Line With Locators on 
Throttle Body 

Hose Assembly Arrows Must 
be in Line With Air Cleaner 
Cover Arrow +2° 

Surface Must Meet Against 
Throttle Body Stop Flange 
for 360° (Both Tubes) 


Air Cleaner Outlet Tube 
Assembly 


Screw and Washer Tap 
Assembly (2 Required) 


Grommet Assembly 

(2 Required) 

Air Cleaner Assembly 
Left Fender (Reference) 
Screw (4 Required) 
Radiator Support 
(Reference) 

Fresh Air Intake Tube 
Assembly 


9R504 


N611062-S2 


170431 


9600 


N6 10959-S2 


(Continued) 


TV5828A 
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03-12-5 Air intake 


03-12-5 


REMOVAL AND INSTALLATION (Continued) 


Typical Air Cleaner Installation, F-250 HD, F-350 and F-Super Duty Chassis Cab, 7.5L MFI Engine 


Part 
Number Description 


9R504 Air Cleaner Outlet Tube 
Assembly 


Tapscrew and Washer 
Assembly (2 Required) 


Air Cleaner Assembly 

Left Fender (Reference) 
Radiator Support 
(Reference) 

Fresh Air Intake Tube 
Assembly 

Clamp 2-3 N-m (18-27 In-Lb) 
Air Cleaner Bracket 
Assembly 

Screw (4 Required) 


1 


N6 11062-S2 


9600 


9647 


N6 10958-S2 
(Continued) 


17C431 


Grommet (2 Required) 
Clamp (4 Places) 2-3 N-m 
(18-27 In-Lb) 

Hose Assembly Arrows Must 
Be In Line With Air Cleaner 
Cover Arrows + 2° 


Water Bottle Affixed At This 
Location 


Surface Must Meet Against 
Throttle Body Stop Flange 
for 360° (Both Tubes) 


Hose Assembly Arrows Must 
Be In Line with Locators On 
Throttle Body + 2° 


TV5946A 
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03- 12-6 Air Intake 03- 12-6 
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REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, F-Super Duty Motorhome Chassis, 7.5L MFI Engine 


V7792-D 
Part 
Number Description 
1 Air Cleaner Assembly 10 | N610958 Screw (2 Required) 


9C675 
170431 


Air Inlet Tube Assembly 
Grommet Assembly 

(2 Required) 

Clamp 2-3 N-m 

(18-27 In-Lb) 

Secondary Air Injector (AIR) 
Exhaust Hose 

Secondary Air Injector (AIR) 
(Reference) 

Screw 9-11N-em 

(80-97 In-Lb) 


Screw 9-11N-m 

(70-97 In-Lb) 

Crankcase Ventilation Hose 
Idle Air Control Hose 


Air Cleaner Outlet Tube 
Assembly 


Crankcase Vent 

Clamp 2-3 N-m (18-27 In-Lb) 
Hose 

Air Cleaner Bracket 
Assembly 


(Continued) TV7792A 
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03-12-7 Air intake 03-12-7 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, E- 150-250-350 4.9L Engine 


) 2 © 


SECONDARY AIR 
INJECTION (AIR) PUMP 
HOSE INSTALLATION 
VIEW Y 


NOTE: BRACKET LEG MUST 
BE TUCKED UNDER 
WIPER WASHER HOSE 


q: —, 
Y 
o% 
aN 


por. 
~ (COWL BODY) ) 


ff 
IG 


(AA. w@ 
A15823-B 
Part 
Number Description 


3 | 9R504 Engine Air Cleaner Outlet 
Tube Assembly 

4 |6C342 Crankcase Vent Hose 
Assembly 


(Continued) 


Part 
Number Description 
1 | 6A768 Crankcase Vent Tube Filter 
Assembly 
2 | 9E926 Throttle Body 


(Continued) 
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03-12-8 Air Intake 03-12-8 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9600 Air Cleaner Assembly 
N6 11062-S2 Screw M6.3- 1.81 x 32 

(2 Req'd.) 

Grommet Assembly 

(2 Req’d.) 

Bolt M6-1 x 12 (4 Req'd.) 
9-11N-m (6-8 Ft-Lb) 
Windshield Washer Hose 
(Air Filter Bracket Leg Must 
be Tucked Under Washer 
Hose) 


Upper Radiator Support 


Part 
Number Description 


9647 Air Cleaner Bracket 
Assembly 


Engine Air Cleaner Inlet Tube 
Bolt M6.3-1x 16 

(5 Required) 

Exhaust Air Supply Pump 
Inlet Hose 


Exhaust Air Supply Pump 
Clamp 

Clamp, Air Cleaner Outlet 
Tube, 2-3 N-m (18-27 In-Lb) 


TA15823A 


9A675 
N606675-S2 


170431 


N605889-S53B 95449 


17A605 9A486 


38695 1-S 100 


(Continued) 
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03-12-9 Air intake 03-12-9 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, E- 150-250-350 5.0L (1993 Model Year, Without Mass Air Flow) and 5.8L Engines 


FRONT OF 
VEHICLE 


5.8L CRANKCASE BREATHER 
AND OIL FILLER TUBE TO 
AIR FILTER CONNECTIONS 
(5.0L SIMILAR) 
VIEW X 


5.0L AND 5.8L 
SECONDARY AIR INJECTION (AIR) 
CONNECTIONS 
VIEW_Y 


A15825-B 
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03-12-10 Air intake 03-12-10 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
1 


9E926 Throttle Body 

9R504 Air Cleaner Outlet Tube 
N606675-S2 Bolt M6-.1x 12 (4 Req'd.) 
9-11N-m (80-97 In-Lb) 
Windshield Washer Hose 
(Air Filter Bracket Leg Must 
Be Tucked Under Washer 
Hose) 

Upper Radiator Support 
Engine Air Cleaner Bracket 
Assembly 

Screw M6.3- 1.8 x 32 

(2 Req'd.) 


Part 
Number Description 


6C342 Crankcase Ventilation Hose 
Assembly 


Oil Filler Pipe Assembly 
Hose Clamp 

Rocker Arm Cover 

Bolt M6-1x 14.5 

Clamp (1.374 Inch) 


Secondary Air Injection (AIR) 
Pump Muffler Hose 


Clamp (1.374 Inch) 


Idle Air Control Valve Inlet 
Hose & Tube Assembly 


Secondary Air Injection (AIR) 


12 


13 


6763 
38706 1-S35 
N605889 
97249-S8 
9F451 


17A605 


9647 


97249-S8 
9H300 


N6 11062-S2 


9A486 


170431 Grommet (2 Req'd.) Pump Assembly 
9600 Air Cleaner Assembly Tube — Part of 9H300 
9F763 Air Cleaner Intake Tube 


Clamp, Air Cleaner Outlet 
Tube, 2-3 N-m (18-27 In-Lb) 


TA15825A 


N606675-S2 Screw & Washer Assembly 


M6-1 x 16 


(Continued) 


Air Cleaner Installation, E-Series, 5.0L (1993 1/2 Model Year with Mass Air Flow) 


FRONT OF VEHICLE A19025-A 
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03-12-11 Air Intake 03-12-11 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9E926 Throttle Body Assembly 


Q9R504 Air Cleaner Outlet Tube 
Assembly 


IAT Sensor Connector 
Closure Hose (Part of Item 
# 2) 

Intake Air Temperature 
Sensor 

Air Cleaner Assembly 

Nut and Washer, M6 x 1 

(4 Req'd.) 


Part 
Number Description 


9F763 Resonator Assembly 
(Ref.) Battery 

N606675-S2 Screw M6 x 1x 18.5 
1-27 N-m (9-18 In-Lb) 
U-Nut M6 x 1 
Radiator Support 

Air Cleaner Bracket 
Assembly 

Clamp (Part of Item #2) 
1-2 N-m (9-18 In-Lb) 
Screw M6 x 1x 18.5 
8-11N-m (7 1-97 In-Lb) 


12A581 


N623332-S2 
(Ref.) 
9647 


12A697 


9600 
N62 1907-S2 


N606675-S2 
(Continued) 
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03-12-12 Air intake 03-12-12 
SS a a I I eT I TE 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, E- 150-250-350 7.5L Engine 


A15977-B 
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Air intake 


03-12-13 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


Q9R504 Air Cleaner Outlet Tube 
Assembly 


9H308 Idle Air Control Tube 
Assembly 


9600 Air Cleaner Assembly 

N606675-S2 Screw & Washer M6-1.0 x 16 
9-11N-m (80-97 In-Lb) 

— Windshield Washer Hose 

9647 Air Cleaner Bracket 

N606675-S2 Screw & Washer M6-1.0 x 16 
9-11N-m (80-97 In-Lb) 
Upper Radiator Support 
Hose 
Bracket 

9D480 Secondary Air Injection (AIR) 

Lower Air Supply 

Screw & Washer M6-1.0 x 16 

2-3 N-m (18-27 In-Lb) 

9B448 Secondary Air Injection (AIR) 
Right Hand Air Supply 
Manifold 


N606675-S2 


(Continued) 


Air Cleaner, Diesel Engine 


170431 
N601161-S2 


N605889-S2 
6763 

38706 1-S 100 
6C342 


Installation 


Part 
Number Description 


Air Cleaner Intake Tube 
Assembly 


Secondary Air Injection (AIR) 
Air Supply Silencer Inlet 
Hose 


Secondary Air Injection (AIR) 
By-Pass Valve 


Clamp 

Grommet 

Screw M6.3- 1.81 x 32 
Upper Intake Manifold 
Throttle Body 

Screw M6- 1.0 x 4.5 

Oil Filler Tube 

Rocker Arm Cover 

Clamp 

Crankcase Vent Hose 
Clip 

Clamp, Air Cleaner Outlet 
Tube, 2-3 N-m (18-27 In-Lb) 


TA15977A 


After the air cleaner, element, and other parts are 
found to be in good condition, reassemble the parts. 


Removal 
Loosen wing bolt. 


Remove air cleaner assembly as a unit before 
disassembly. 


Before installing a new element in the air cleaner, 
check the following items: 


a. Gasket surfaces should be clean and 
undamaged. 


inlet tube should be clean and undamaged. 


Element should be dry and free of holes, 
ruptures, damaged gaskets or dents in end 
covers and liners. 


Element retaining nut or bolt should have the 
gasket washer attached and it should be in 
good condition. 


Inspect water drain hose (F-Series only) for 
possible restrictions caused by 
contaminants or kinking. Replace hose 
(9F765) if cracked or damaged. 


A: 


Install the element. Make sure the rubber face of 
the washer seals against the element. 


CAUTION: A special water resistant element 
is required. Use only a specific Ford 
replacement. Use of other elements could 
result in serious engine damage. 


Install the cover. Make sure gasket, if supplied, is 
in place. Replace a worn or damaged gasket. 


Install air cleaner assembly and tighten wing bolt 
securely. 


On F-Series only, make sure that the rubber 
water drain hose is not doubled under, kinked or 
bent and is positioned freely. 
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03-12-14 


Air intake 03-12-14 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, F-250HD, F-350 and F-Super Duty Chassis Cab, 7.3L Diesel Engine 


TYPICAL AIR CLEANER INSTALLATION — 
F-250 HD, F-350, F-SSUPER DUTY CHASSIS CAB 


9600 
9C675 


39 1094-S9 


N805660-S 
(Continued) 


Air Cleaner Assembly 
Intake Tube Assembly 


Water Drain Hose (See B 
Below) 


Bolt, 3/8-16x5.87 Wing 
2-3 N-m (18-27 In-Lb) 


Rivet 


V3566-G 


Screw and Washer 8-10 N-m 
(7 1-89 In-Lb) 
Duct Tube 


Snap Duct Over Tabs at Air 
Cleaner and at Intake Tube 
Assembly 

Make sure that Water Drain 
Hose is not Doubled under 
Air Cleaner after Installation 


TV3566A 
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03-12-15 Air intake 03-12-15 


REMOVAL AND INSTALLATION (Continued) 


Air Cleaner Installation, E-250-350 7.3L Diesel 


Engine 
SCREW AND AIR CLEANER 
AIR CLEANER WASHER INLET TUBE 
ASSEMBLY M6-1.0 x 16 ASSEMBLY 


N606675-S2 9C675 


9600 
BOLT 
3/8-16 x 5.87 WING 
391094-S9 
Wty 


623332-S2 
FRONT OF VEHICLE 


A15985-B 


Air Cleaner Installation, F-Super Duty Commercial Chassis, 7.3L Diesel Engine 


VIEW Z 


(5 ) # 
1) 


FRONT OF VEHICLE 


V6282-D 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
| DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-12-16 Air Intake 03-12-16 


REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number Description 


9600 Air Cleaner Assembly Air Intake Tube 


390816 Wing Bolt, 3 N-m (27 In-Lb) Bolt, 11-14. N-m 


9B676 Air Cleaner Duct (8-10 Ft-Lb) 
Alignment Tabs 
(Continued) 


TV6282A 


SPECIFICATIONS 


TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont'd) 


F-Series, 5.0L and 5.8L 2-3 18-27 E-Series, 4.9L 2-3 18-27 
Clamp, Air Cleaner Outlet Tube Clamp, Air Cleaner Outlet Tube 

F-Series, 4.9L 1-2 9-18 Screw, Air Cleaner Bracket 80-97 
Clamp, Air Cleaner Outlet Tube E-Series, 5.0L and 5.8L 2-3 18-27 
F-Series, 7.5L Clamp, Air Cleaner Outlet Tube 

Ciamp, Air Cleaner Outlet Tube Bolt, Air Cleaner Bracket 
Clamp, Idle Air Control Valve E-Series. 7.5L 9-3 18-27 
Supply Hose Clamp, Air Cleaner Outlet Tube 


F-Super Duty Motorhome, 7.5L 5 Screw, Air Cleaner Bracket 80-97 
Clamp, Air Cleaner Outlet Tube 

Screw, Air Cleaner Inlet Tube 18-27 
-3 = 


Screw, Air Cleaner - : 
Assembly-to-Bracket E-Series, F-Series, 7.3L Diesel 2 18-27 
Wing Bolt 


Screw, Air Cleaner Inlet Tube | ato | 71-89 | 


Screw, Secondary Air Injection 
(AIR) Bracket | 


(Continued) 
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SECTION 03-13 Evaporative Emissions 
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DESCRIPTION AND OPERATION DESCRIPTION AND OPERATION (Cont’d.) 
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Pressurized Fuel Systems ..........cesscsscscssssccccsscens 03-13-5 VEHICLE APPLICATION .........ccccscccecscccscccccsccccsccccsnccs 03-13-1 


VEHICLE APPLICATION 


All Light Truck Vehicles Equipped with 4.9L, 5.0L, 
5.8L or 7.5L Gasoline Engines 


DESCRIPTION AND OPERATION 


Fuel Evaporative Emission System 


The evaporative emission system limits the amount of 
fuel vapor a vehicle may release to the atmosphere, 
enabling the vehicle to meet current federal and state 
requirements for fuel evaporation. 


The following are components of the evaporative 
emission system: 

@ Sealed fuel tank 

@ Pressure vacuum relief fuel cap 

@ Fuel tank vapor valve 

@ Carbon canister 

@ Purge control valve (some engines) 

@ Canister purge solenoid or purge regulator valve 


(some engines) 


The system works by capturing a very high 
percentage of fuel vapors that might otherwise 
escape from the gas tank. It then directs these vapors 
to the carbon canister where they are stored while the 
engine is not running. When the engine is running, and 
conditions are acceptable, the vapors are purged out 
of the canister and into the engine. This ‘‘clears’’ the 
canister and allows it to accept more fuel vapors the 
next time the engine is shut off. 


The system is basically the same for all vehicle and 
engine lines: a hose or tube runs from the top of the 
fuel tank to the carbon canister to allow fuel vapors to 
pass from the tank to the carbon canister. A tube or 
hose runs from the carbon canister to the engine, 
allowing vapors to be purged from the canister. Some 
engines use additional valves in one or more of these 
lines to provide additional control over how much or 
when fuel vapor will be allowed to pass. 
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DESCRIPTION AND OPERATION (Continued) 


Carbon Canister Thus, all sources of fuel vapor (fuel tank and purge 
Typical carbon canisters are shown in the following control valve) are routed to the carbon canister for 


illustration. The carbon canister is normally mounted in absorption of fuel vapor. 
or near the engine compartment. Two basic sizes are 

employed: 925ml or 1400mlI. The ‘‘925”’ and ‘'1400”’ 

refer to volume of activated carbon contained within 

the canister. Activated carbon is the working part of 

the carbon canister. It has the unique ability to absorb 

(store) and purge (remove) fuel vapors by passing 

fresh air through the carbon bed. It is able to do this 

over and over with almost no loss in ability to absorb 

and purge. 


Carbon Canisters, Typical 


FUEL VAPOR 
LINE FROM 


FUEL VAPOR FUEL TANK 
LINE FROM 
FUEL TANK 


FROM PURGE 
CONTROL VALVE 


FROM PURGE 
CONTROL VALVE 


FRESH AIR 


a 


CARBON 
CANISTER 
1400m! CANISTER 925m! CANISTER 


(1.48 QUARTS) (.98 QUARTS) 


Canister Purge Control Valve (Non-Electrical 
Control) 


The purge control vaive is in line with the carbon 
canister and controls the flow of fuel vapors out of the 
canister. It is a normally closed valve that opens with 
vacuum input. Operation of the valve is shown in the 
following illustration. Also shown are views of typical 
purge control valves. 
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DESCRIPTION AND OPERATION (Continued) 


Purge Control Valve, Typical 


PURGE CONTROL VALVE OPERATION (PURGE CV) (-9B963-) 
® NORMALLY CLOSED 


@ OPENS VAPOR INLET TO PURGE OUTLET 
WITH VACUUM APPLIED 


@ VAPOR INLET PORT CONNECTS TO 
CARBON CANISTER 


@ PURGE OUTLET (LARGE) PORT (1/4 
INCH NOMINAL O.D.) CONNECTS 
TO VACUUM PURGE SOURCE 


@ SIGNAL VACUUM PORT (3/16 INCH 
NOMINAL O.D.) CONNECTS TO 
CONTROL VACUUM SOURCE 


@ VAPORS FLOW OUT (WITH VACUUM 
ON) 


TYPICAL PURGE VALVES 


SYMBOL 
VAPOR INLET 
PORT 


SIGNAL 
VACUUM 
PORT 


PURGE 
PORT 


SIGNAL 
VACUUM 
PORT 


REMOTE MOUNTED 


Canister Purge Solenoid (Canister Purge 
Regulator Valve) 


A typical canister purge solenoid is shown in the 
following illustration. The canister purge solenoid is 
located in the vapor line between the carbon canister 
and the throttle body, and is normally in the closed 
position until electrically energized. 


Evaporative Emissions 


CARBURETOR 
BOWL VENT 
PORT 


CARBURETOR 
BOWL VENT 
PORT 


03-13-3 


() DIAPHRAGM IS NORMALLY HELD 
CLOSED BY SPRING 


© WITH VACUUM ABOVE DIAPHRAGM, 
VALVE OPENS 


SYMBOL 
VAPOR 
INLET PORT 


SIGNAL 
VACUUM 
PORT 


PURGE 
PORT 


SIGNAL 
VACUUM 
PORT 


IN-LINE 
V5581-2B 
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DESCRIPTION AND OPERATION (Continued) 


Canister Purge Solenoid 


CANISTER PURGE SOLENOID (CPRV) (-9C915-) 

e@ USED WITH EEC (ELECTRONIC ENGINE CONTROL) 
@ NORMALLY CLOSED, SOLENOID VACUUM VALVE 
@ PURGES ON SIGNAL FROM ECA; USUALLY AT WARM AND HOT CRUISE a - 


(@Q) VAPOR OUTLET 
TO MANIFOLD FITTING (OR PCV VALVE) 


@ VALVE 
NORMALLY CLOSED (OPEN 
TO FLOW WITH SOLENOID ON) 


@ ELECTRICAL SIGNAL 
FROM ECA ENERGIZES SOLENOID 


The operation of the canister purge solenoid is 
controlled by the Powertrain Control Module (PCM). 
When the engine is off, the canister purge solenoid is 
not energized and is in a closed, non-flowing condition. 
When the engine is running, the PCM reads engine 
rpm, engine load, engine temperature and other 
variables, and decides the proper time for the engine 
to accept fuel vapors. When this occurs, the PCM 
energizes the canister purge solenoid, allowing flow 
from the carbon canister to the intake manifold. The 
vapors are then consumed in the engine. This action 
‘‘purges’’ the carbon canister of fuel vapors. It occurs 
as fresh air is sucked into the carbon canister under 
the fresh air inlet cap of the canister and through the 
activated carbon bed. This allows the stored fuel 
vapors to pass from the canister through the fuel 
vapor return tube and the canister purge solenoid, and 
into the engine. 


Fill Control/Vent 


Fill limiting is accomplished through fill pipe 
configuration and/or external vent lines within the fill 
pipe and tank. The vent system is designed to permit 
at least 10 percent tank volume air space when the 
tank is filled to capacity. This air space provides for 
thermal expansion of fuel as well as being an aid to the 
in-tank vapor vent system. 


SYMBOL 


(2) VAPOR INLET 
FROM CANISTER 


V5582-2B 


Vapor Vent, In-Tank Venting 


This system provides a vapor space above the 
gasoline surface in the fuel tank. This area is sufficient 
to permit adequate breathing space for the tank vapor 
valve assembly under static and most dynamic 
conditions. This is accomplished by the tank vapor 
valve assembly that is centrally located on the upper 
surface of the tank. 
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DESCRIPTION AND OPERATION (Continued) 


Tank Vapor Valve, Rollover Valve Assembly 


All fuel tank vapor valves make use of a small orifice 
that tends to allow only vapor and not fuel to pass into 
the line running forward to the vapor storage canister. 
On all vehicles except E-Series, the assembly mounts 
directly to the top of the tank using a rubber grommet 
seal. E-Series vehicles use a vapor valve that mounts 
using a cam-lock system similar to a radiator pressure 
Cap. 


TO VAPOR 
STORAGE 


ori 
ITT NN LLL 
a 


— 


TYPICAL SECTION 
VAPOR VALVE ASSEMBLY WITH 
FLOAT VALVE AND INTERNAL SPRING V1780-1E 


Fuel vapors trapped in the sealed fuel tank are vented 
through the orificed vapor valve assembly in the top of 
the tank. The vapors leave the valve assembly 
through a single vapor line and continue to the carbon 
canister for storage, until they are purged to the 
engine. 


Mechanical Rollover Valve, 5.8L MFI and 7.5L 
MFI Engines 


The vapor valve assembly mounted on the top of the 
fuel tank is used to control the flow of fuel vapor 
entering the fuel tank vapor delivery line which 
conducts vapor forward to the canister in normal 
circumstances. If, due to extreme conditions, 
excessive pressure is generated inside the tank, the 
purge port opens up, allowing fuel vapor to escape to 
the atmosphere, and stabilizes pressure inside the 
tank. The valve assembly has a head valve which 
prevents the fuel tank from overfilling during refueling 
operation. The valve assembly also has a spring 
supported float assembly, which prevents liquid fuel 
from entering the vapor delivery line during severe 
handling, steep grades or in the event of vehicle 
rollover. 


Evaporative Emissions 


Mechanical Rollover Valve, F-Series with 5.8L MFI 
and 7.5L MFI, E-Series Similar 


STORAGE 


CANISTER 
PORT 


TO 
ATMOSPHERE 


ah 


© 4D 4 @ & 2 @ a 6 oe 
s ° 
nik LY 
N ' 
N 
N ) Y, 
wee poe 7 
‘ 
N If 
en e, 


SPRING 
SUPPORTED 
FLOAT 


V7470-1A 


Pressure and Vacuum Relief System 
Fuel Fill Cap 


The fuel fill cap is sealed and includes a built-in 
pressure-vacuum relief valve. Fuel system vacuum 
relief is provided after 3.5 kPa (0.50 psi) and pressure 
relief after 11.0 kPa (1.6 psi). Under normal operating 
conditions, the fill cap operates as a check valve, 
allowing air to enter the tank as fuel is used, while 
preventing vapors from escaping the tank through the 
Cap. 


NOTE: Use of an aftermarket fuel fill cap other than an 
authorized Ford/Motorcraft service part could result 
in damage to the fuel system or improper system 
operation if not properly designed / manufactured for 
pressure vacuum relief. Customer warranty is void for 
fuel tank and/or fuel system damage resulting from 
the use of such caps. 


Pressurized Fuel Systems 


Nylon fuel tubes with plastic push-connect fittings or 
PTFE (Teflon®) and stainless steel fuel tubes with 
stainless steel push-connect fittings are used on MFI 
engines. 


Push-Connect Fittings 


Push-connect fittings are used to make most fuel line 
connections in pressurized fuel systems. This fitting 
must be serviced using the procedures outlined in 
Section 10-01. Service is not possible if the fitting is 
damaged, except to replace a damaged retaining clip. 
Hairpin clips on plastic push-connect fittings should be 
replaced whenever a connector is removed. 


Fuel Lines 


Fuel lines are pressurized for fuel injected engines. 
Refer to Section 10-01 for service information. 
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DESCRIPTION AND OPERATION (Continued) 


Gasoline Octane Rating 


Vehicles equipped with catalytic converters must use 
UNLEADED GASOLINE ONLY (as specified on the fuel 
gauge and adjacent to the fuel filler opening). Leaded 
gasoline can damage the catalytic converter and 
affects other emission components. When the engine 
is adjusted to recommended specifications, you may 
use a gasoline with a minimum octane rating as 
designated by any of the following numbers. 


@ Research Octane Number (RON) — 91 


@ Average of Research Octane Number and Motor 
Octane Number 


@ (Antiknock Index) — 87 


Octane rating and unleaded gasoline availability may 
vary between gasoline stations. 


Fuel Tank Filling 


The filler tube openings for the fuel tanks on trucks 
with multiport fuel injection (MFI) engines have been 
made smaller to prevent accidental filling with other 
than unleaded fuel. Gasoline pumps in the United 
States and Canada dispensing unleaded fuel are 
equipped with nozzles to accommodate the smaller 
filler opening on the filler neck. 


Expansion of fuel due to temperature increases, or 
overfilling (‘‘topping off’’) causes fuel overflow at the 
filler cap when the vehicle is standing or the cap is 
removed. To minimize this condition, it is 
recommended that the amount of fuel put in the tank 
when filling be limited to the automatic pump shutoff. If 
vehicle has two tanks, use fuel from both tanks after fill 
up to reduce fuel levels. 


Fuel Tank Draining 
All F-Series 


Use Rotunda Gasoline Storage Tanker 034-00002 
and Adapter Hose 034-000 12 or equivalents to drain 
the fuel tank(s). The adapter hose outside diameter 
will accommodate the flow restricting baffle built into 
filler necks on vehicles requiring unleaded fuel. 


1 Canbe purchased as a separate item. 
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E-Series 


On E-Series vehicles, it is impossible to drain the fuel 
tank through the filler pipe due to an anti-expulsion 
valve located inside the tank. Drainage ts 
accomplished by removing the rear vapor valve and 
inserting Adapter Hose 034-000 12 or equivalent into 
the hole. Connect the hose to Rotunda Gasoline 
Storage Tanker 034-00002 or equivalent and pump 
the tank out as usual. 


NOTE: this operation does not require the fuel tank to 
be lowered. 


Vapor Hoses 


Vapor hoses should be assembled with the minimum 
engagement shown. 


INSTALL HOSE END HOSE MUST BE 


TO SECOND BEAD “a, | INSTALLED WITHIN 
>| 1.5mm (.06”) OF 
SECOND BEAD ON 


, 0 VAPOR CONNECTIONS 


V2351-D 


DIAGNOSIS 


Physical damage, leaks, and missing items are the 
major answers to diagnosis of emission system 
complaints. Fill cap damage or contamination that 
renders the pressure-vacuum valve inoperative may 
result in deformation of the tank. Care should always 
be exercised to make sure a proper fill cap (in working 
order) is used. Refer to Powertrain Control /Emissions 
Diagnosis Manual’ for individual components. 
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REMOVAL AND INSTALLATION 


WARNING: THE EVAPORATIVE EMISSION 
SYSTEM CONTAINS FUEL VAPOR AND 
CONDENSED FUEL VAPOR. ALTHOUGH NOT 
PRESENT IN LARGE QUANTITIES, IT STILL 
PRESENTS THE DANGER OF EXPLOSION OR 
FIRE. DISCONNECT THE BATTERY GROUND 
CABLE FROM THE BATTERY TO MINIMIZE THE 
POSSIBILITY OF AN ELECTRICAL SPARK 
OCCURRING, POSSIBLY CAUSING A FIRE OR 
EXPLOSION IF FUEL VAPOR OR LIQUID FUEL ARE 
PRESENT IN THE AREA. 


Evaporative emissions systems have been designed 
and tested to exceed 193,080 km (120,000 miles) or 
10 years of vehicle use. No maintenance or service 
should be required. However, if components have 
been damaged and need to be replaced, or there is a 
need to remove and reinstall or disconnect 
components for other reasons, such as diagnosis, 
refer to the following procedures and illustrations to 
aid in servicing the system. 


Evaporative emission systems are shown in the 
illustrations that follow. Refer to these illustrations for 
component location and installation instructions. 


Use Ford-approved parts for replacement of fuel and 
vapor hoses and tubes. Original equipment 
components are designed to resist most 
environmental conditions encountered in the 
evaporative emission system. 


Fuel Lines and Hoses 


CAUTION: Fuel supply lines on vehicles with fuel 
injected engines will remain pressurized for long 
periods of time after engine shutdown. The 
pressure must be relieved before servicing the 
fuel system. Refer to fuel system pressure relief. 
For servicing information on fuel lines refer to 
Section 10-01. 


Vapor Tube 
Removal and Installation 


1. Loosen fuel tank straps and lower fuel tank as 
much as possible. 


2. Disconnect vapor tube at tank and remove tube 
from clip. 


For Installation, follow removal procedures in reverse 
order. 


Carbon Canister 
Removal and Installation 


Refer to the appropriate illustration for component 
location. 


1. Disconnect vapor hoses from canister to be 
removed. 


Evaporative Emissions 


2. Remove screw retaining canister to bracket or 
fender apron. 


3. Lift canister to disengage tab on back side of 
canister, and remove canister. 


For installation, follow removal steps in reverse order. 
Refer to illustration or Specifications chart at the end 
of this section for torque specification. 


Hose Replacement 


1. Securely grip component with one hand, and 
hose with the other hand as close as possible to 
connection. 


Sharply twist hose along its axis to ‘‘break’’ the 
temporary bond between hose and component. 

(No adhesive is used to make hose connections 
during vehicle assembly, but natural aging of the 
connections causes a temporary bond to exist.) 


If the joint is stubborn and the above method does 
not work, grip the hose with a pair of pliers 
directly over the joint and twist again. 


Once the hose / component joint has been broken, 
disconnect by securely gripping the component 
with one hand and hose with the other. Twist hose 
and at the same time pull apart. 


WARNING: MOST CONNECTIONS IN THE 
EVAPORATIVE EMISSION SYSTEM ARE VERY 
SECURE. A STRONG PULLING AND 
SIMULTANEOUS TWISTING ACTION IS 
REQUIRED TO DISCONNECT. WHEN 
DISCONNECTION OCCURS, BOTH HANDS 
COULD SHARPLY AND UNCONTROLLABLY 
MOVE IN THE DIRECTION OF PULLING. BE 
CAREFUL THAT NO SHARP OR POSSIBLY 
DAMAGING OBJECTS ARE IN LINE WITH THE 
DIRECTION OF PULL TO PREVENT PHYSICAL 
INJURY AND/OR DAMAGE TO THE OBJECTS. 


To reconnect a hose to a component, wet the 
hose with a small amount of water and push onto 
component. 


Use Ford-approved vacuum hoses for 
replacement of damaged hoses. Original 
equipment hoses are designed to resist most 
environmental conditions encountered in the 
evaporative emission system. 


Starting /Priming for Drained Fuel System, MFI 
Engines 


Priming is accomplished by cycling the ignition 
between ON and OFF. The ignition should be left on for 
five seconds, then turned off. The ignition should be 
cycled this way twenty times before attempting to 
start the engine. If the engine does not start after 
fifteen seconds of cranking, it will be necessary to 
repeat the procedure again. 
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REMOVAL AND INSTALLATION (Continued) 


Vapor Lines, F-Series, Short Wheelbase 


FRONT OF VEHICLE 


R/C AND S/C SWB 
REGULAR CAB SHOWN 
DUAL TANK @ 


| REGULAR CAB SWB 
AFT AXLE TANK A17885-A 


Part 
Number Description 


Fuel Tank, Aft of Axle 
Evaporative Valve Assembly 
Fuel Tank, Midship 


(Continued) 


Part 
Number Description 


Evaporative Hose and Valve 
Assembly 


Vapor Return Tube and Hose 
Assembly 


Fuel Line Clip 


TA17885A 
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REMOVAL AND INSTALLATION (Continued) 


Vapor Lines, F-Series, Long Wheelbase 


sea eee EVAPORATIVE 

OF AFT-OF-AXLE VALVE 
VAPOR RETURN VEHICLE SGT ARRK 9104 ASSEMBLY 

9C987 
TUBE AND HOSE -_ MIDSHIP 
ASSEMBLY 9002 : 
9C016 
EVAPORATIVE 
VALVE 
ASSEMBLY 


FUEL LINE CLIP-9F274 
FUEL LINE 


CLIP-9F274 


EVAPORATIVE 


FUEL TANK, VALVE 


AFT-OF-AXLE ASSEMBLY 
9104 9C987 


R/C AND S/C LWB 
REGULAR CAB SHOWN 
DUAL 


VAPOR RETURN 
TUBE AND 
HOSE 

ASSEMBLY : 
9C016 a ~ 


REGULAR CAB LWB 
AFT AXLE TANK 


~\ A17886-A 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
a DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


03-13-10 Evaporative Emissions 03-13-10 
a aaa a a ae a a a ND i a a a Ea me ee) 


REMOVAL AND INSTALLATION (Continued) 


Vapor Lines, F-Series Chassis Cab 


FUEL TANK, AFT-OF-AXLE EVAPORATIVE 

UNDER 8500 GVW, VALVE ASSEMBLY 

LWB WITH SINGLE TANK 9C987 
9002 


VAPOR RETURN TUBE 
AND HOSE ASSEMBLY 
9C016 


AFT-OF-AXLE 
UNDER 8500 GVW, 
LWB WITH DUAL TANKS 
9104 


CHASSIS CAB, SINGLE TANK FUEL TANK, 


MIDSHIP UNDER 8500 GVW, 
U/8500 GVW, LWB SHOWN LWB WITH DUAL TANKS 
0 


EVAPORATIVE FUEL TANK, MIDSHIP 
VALVE ASSEMBLY UNDER 8500 GVW, 
87 LWB WITH DUAL TANKS 


9002 


CHASSIS CAB, DUAL TANKS 
U/8500 GVW, LWB SHOWN 


CHASSIS CAB 0/8500 GVW SHOWN 
VIEW P 


A17887-A 
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REMOVAL AND INSTALLATION (Continued) 


Vapor Lines, Bronco 


FUEL VAPOR 
RETURN HOSE 
FUEL TANK VAPOR AND VALVE FUEL TANK 
TUBE AND HOSE ASSEMBLY ASSEMBLY ASSEMBLY 
9C015 9C987 9002 


FUEL VAPOR RETURN HOSE FUEL TANK VAPOR TUBE 
AND VALVE ASSEMBLY AND HOSE ASSEMBLY 


CARBON 
CANISTER 
ASSEMBLY 
90653 


A17888-A 
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REMOVAL AND INSTALLATION (Continued) 


Vapor Lines, E-Series, All 


EVAPORATIVE 


FUEL TANK, E-350 VALVE ASSEMBLY 


CUTAWAY-9002 


FRONT OF VEHICLE 


CUTAWAY TANK INSTALLATION FRAME 
178” WHEELBASE SHOWN REFERENCE 


FUEL RETURN 
TUBE ASSEMBLY 


Ua Ue nccchiaes FRONT OF VEHICLE 


FUEL TANK, 
E-SERIES meee! & 
ESE aoe FRAME 
ss EVAPORATIVE REFERENCE 


VALVE ASSEMBLY 


Sof ee a a 235 


MIDSHIP TANK INSTALLATION 
138” WHEELBASE SHOWN 


A17889-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / DriypjraipAgg yea M INC. - 2014 
ALL RIGHTS RESERVED 


03-13-13 Evaporative Emissions 03-13-13 
SSS Sa aE a a I a a a I I RE a TS ETE 


REMOVAL AND INSTALLATION (Continued) 


Fuel Tank Vapor Lines, E-Series, All 


35 GALLON TANK 
4.9L AND 5.0L 


35 GALLON TANK 
5.8L, 7.5L AND 7.3L 


52 GALLON TANK 
4.9 AND 5.0L 


52 GALLON TANK 
5.8L, 7.5L, 7.3L 


A17890-A 


Fuel Tank Tube Assembly 


Evaporative Valve and Hose 
In-Tank Reservoir 
(Reference) 


Vent Hose (Part of 98593) 
(Continued) TA17890A 


Assembly 
Evaporative Valve and Hose 
Assembly 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain Deivalrany ANG | 982. 2014 
ALL RIGHTS RESERVED 


03-13-14 Evaporative Emissions 03-13-14 


REMOVAL AND INSTALLATION (Continued) 
Engine Vapor Lines, F-Series and Bronco, 4.9L 


FUEL VAPOR 
RETURN HOSE 
ASSEMBLY-9G321 


FENDER 
APRON 


BATTERY FUEL VAPOR 
FUEL VAPOR ~. STORAGE 
RETURN CANISTER 
(SECONDARY) ASSEMBLY 
TUBE ASSEMBLY 9C985 
9G271 
FUEL TANK 
VAPOR LINE 
& FRONT OF VEHICLE 
FRONT OF ENGINE aN ee N800369-S2 
Ga 
VIEW 2 
FUEL VAPOR 
RETURN HOSE FUEL VAPOR 
ASSEMBLY-9A220 STORAGE 
CANISTER 
ASSEMBLY 
9C985 


V5589-2C 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Datyalyain Aran AI) INC. - 2014 
ALL RIGHTS RESERVED 


03-13-15 Evaporative Emissions 03-13-15 
mm a rng 


REMOVAL AND INSTALLATION (Continued) 


Engine Vapor Lines, F-Series and Bronco, 5.0L 


= 


FRONT OF VEHICLE 


TO BE ROUTED ON FENDER 
SIDE OF THERMACTOR AIR 
SUPPLY PUMP INLET HOSE 


Part Part 
Number Description Number Description 


9C987 Hose and Valve Assembly — 3 Hose (Purge 

Fuel Vapor Return Valve-to-Throttle Body, Part 
9C915 Fuel Vapor Purge Valve of 9C987) 

Assembly 4 Throttle Body Assembly 


(Continued) (Continued) 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain ( Arivetrain Aug, 1898 2014 
ALL RIGHTS RESERVED 


03-13-16 


Evaporative Emissions 


03-13-16 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


5 Canister and Sleeve 
Assembly — Fuel Vapor 
Storage 

Fender Apron 

Connector Assembly — Fuel 
Vapor Return 

Screw M6.3-1.81 x 16 


9A220 


N800369-S2 
(Continued) 


Part 
Number Description 


9 Evaporative Tube (Refer to 
Fuel Line Installation 
Illustrations in This Section) 
Tube Assembly — Fuel 
Vapor Return 


Bracket 


TA16221A 


Engine Vapor Lines, F-Series and Bronco, 5.8L (Except 5.8L Lightning) 


FRONT OF ENGINE 


& 


Part 
Number Description 


9C987 Fuel Vapor Return Hose and 
Valve Assembly 

Carbon Canister Assembly 
Screw M6.3 x 1.81 x 16.0 
5-7 N-m (44-62 In-Lb) 


9C985 
N800369-S2 


(Continued) 


FRONT OF ENGINE 


A17891-A 


Part 
Number Description 


4 | 9A220 Fuel Vapor Return Hose 
Assembly 
5 |— Battery Tray Support 
(Reference) 
Throttle Body Assembly 
7 | Wiring Assembly 


TA17891A 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Fowertrain/ Drivetrain 1e4- PNP AT INC. - 2014 


ALL RIGHTS RESERVED 


03-13-17 Evaporative Emissions 03-13-17 
Saree ie a eee a a a EI I a ar 


REMOVAL AND INSTALLATION (Continued) 


Engine Vapor Lines, 5.8L Lightning 


FRONT OF ENGINE 
VIEW Y 


FRONT OF ENGINE 


FRONT OF VEHICLE 
VIEW 2 


A19021-A 


Part 
Number Description 


5 Fuel Tank Vapor Line 
Assembly 

6 Pushpin (for Fender Apron 
Mounting) 

7 Battery Tray 

8 Battery Tray Support 


9C987 Fuel Vapor Return Hose and 
Valve Assembly 


9C985 Carbon Canister Assembly 
N800369-S2 Screw, M6.3 x 1.81x 16 


9A220 Fuel Vapor Return Hose Line 
Assembly 


(Continued) 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


Evaporative Emissions 03-13-18 


03-13-18 


REMOVAL AND INSTALLATION (Continued) 


Under 8500 GVW Similar 


Over 8500 GVW, 


5.8L, 


F-250-350, 


Engine Vapor Lines 


FUEL VAPOR 
RETURN HOSE 
9C987 


V5948-E 


FRONT OF ENGINE 
RONT OF ENGINE 


4A « 


a) SYAT ° é 
nC’ =) 


NI! UY \ 
@ \ Ue ib 
@, f f 
J § 


t f 


HOSE ROUTING 
UNDER 8500 G.V.W. 
VIEW X 


HOSE ROUTING OVER 


TO EVAP. 
CANISTER 


AHAM INC. - 2014 


ALL RIGHTS RESERVED 


DAVE G 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain an 1992 


03-13-19 Evaporative Emissions 03-13-19 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


Hose and Valve Assembly, 
Fuel Vapor Return 


Fuel Tank Vapor Line 
Battery Tray 


Canister Assembly, Fuel 
Vapor Storage 


Part 
Number Description 


N800369-S2 Screw 


9A220 Connector Assembly, Fuel 
Vapor Return 


Wiring Harness Assembly 
Throttle Body Assembly 


TV5948A 


5 


Ref. 
9E926 


(Continued) 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


03-13-20 Evaporative Emissions 


REMOVAL AND INSTALLATION (Continued) 


Engine Vapor Lines, F-250-350, 7.5L 


FRONT OF ENGINE 


a 


9G297 


Fuel Vapor Return Hose And 
Valve Assembly 


Carbon Canister Assembly 
Carbon Canister Assembly 


(Continued) (Continued) 


Fuel Vapor Return Hose 


Screw M6.3 x 1.81 x 16.0 
5-7 N-m (44-62 In-Lb) 


N800369-S2 


N620481-S2 


03-13-20 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 199 
DAVE G 


2 
AHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-13-21 Evaporative Emissions 03-13-21 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
7 


5005 Frame (Reference) 
9D665 Bracket (4 x 4 Vehicles) 


N605786-S2 Bolt M8 x 1.25 x 20 
20-30 N-m (15-22 Ft-Lb) 


Part 
Number Description 


10 | W611635-S2 Screw M8 x 1.25 x 20 
5-7 Nem (44-62 In-Lb) 
Bracket (4 x 2 Vehicles) 


Reinforcement Assembly 
Right Fender Apron 


11 
12 


9D665 


(Continued) 


TA17892A 


Engine Vapor Lines, F-Super Duty, 7.5L 


FRONT OF VEHICLE 


 - 


FRONT OF ENGINE 


ay 
VIEW Z 
& 
FRONT OF VEHICLE 
A17893-A 
Number Description Number Description 


Fuel Vapor Return Hose And 
Valve Assembly 


Fuel Tank Vapor Line 
Carbon Canister 


(Continued) 


9C985 Carbon Canister 
9G297 Fuel Vapor Return Hose 


N800369-S2 Screw M6.3 x 16.0 5-7 Nem 
(44-62 In-Lb) 


(Continued) 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


03-13-22 Evaporative Emissions 03-13-22 
ae a aan aT Re ag a a a a ee a Oe oP eee 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


7 | 9D665 Bracket 
W611635-S2 Screw M8 x 1.25 x 20 
5-7 N-m (44-62 In-Lb) 
Frame (Reference) 


Part 
Number Description 
10 Right Fender Apron 
(Reference) 
eke Battery (Reference) 


5005 
(Continued) 


TA17893A 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drippirain Aug, Ja94 ny INC. - 2014 
ALL RIGHTS RESERVED 


03-13-23 Evaporative Emissions 03-13-23 
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REMOVAL AND INSTALLATION (Continued) 


Engine Vapor Lines, E-Series, 4.9L 


) 


FRONT OF VEHICLE (9) 


FRONT OF VEHICLE 


-A16219-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-13-24 Evaporative Emissions 03-13-24 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9E498 Emission Vacuum Control 
Connector Assembly 


Tube Assembly, Fuel Line 
Extension Return 


Tube Assembly, Fuel Line 
Extension 


Fuel Vapor Hose (Cut From 
Bulk Fuel Line Hose 9324) 


Tee 


Hose (Cut From Bulk Fuel 
System Hose 9324) 


Frame 
Fuel Vapor Charcoal 
Canister 

Fuel Vapor Storage Canister 
Bracket 


Part 
Number Description 


Fuel Tank Vapor Hose (Part 
of 9S296 Organizer 
Assembly, Refer to Fuel Line 
Installation Illustration This 
Section) 

Screw 

Screw 


Fuel Vapor Purge Valve 
Asembly (Used On: E- 150 — 
E-350 49 State, Canada, 
High Altitude with C-6 
Transmission HD-350 with 
C6 Transmission. 49 State 
and Canada) 


Throttle Body Assembly 
EVR Solenoid Assembly 
Vacuum Fitting 


9J332 


9K328 


9G271 


383041-S 


(Continued) 
TA16219A 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivejrain Aug, 1994 a INC. - 2014 
ALL RIGHTS RESERVED 


03-13-25 Evaporative Emissions 03-13-25 
a Ta A ES ae ee ee aS Ne a EE ee ee ee 


REMOVAL AND INSTALLATION (Continued) 


Engine Vapor Lines, E-Series, 5.0L 


FRONT OF 
ENGINE 


(THROTTLE BODY 
ASSEMBLY) 


A16223-A 


1 


Canister and Sleeve 
Assembly — Fuel Vapor 


Connector Assembly — 
Emission Vacuum Control 


Tube Assembly — Fuel Storage 
Delivery and Return Fuel Vapor Storage Canister 
Fuel Vapor Hose (Cut from Bracket 
Bulk Fuel Line Hose 9324) Hose (Cut From Bulk Fuel 
Fuel Vapor Hose (Part of System Hose 9324) 
9S$296 Organizer Assembly. 383041-S Tee 
Refer to Fuel Line 40920-S2 Screw # 12-24 x .50 
Installation Illustration this 381877-S2 Screw 5/16-18x .75 
Section) _ ane 

(Continued) 9C915 Fuel Vapor Purge Valve 


Assembly 


TA16223A 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-13-26 Evaporative Emissions 03-13-26 


REMOVAL AND INSTALLATION (Continued) 


Engine Vapor Lines, E-Series, 5.8L 


my LD 


gull 


oe’ 


FRONT OF 
ENGINE 


A16225-B 


Part 
Number Description 


Hose and Valve Assembly — 
Fuel Vapor Return 


Part 
Number Description 
5 


9D665 Fuel Vapor Storage Canister 
Bracket 


Tee 

Screw 

Screw 

Throttle Body Assembly 


Fuel Vapor Purge Valve 
Assembly (Part of 90987) 
Wiring Harness Assembly 


Tube Assembly — Fuel 
Vapor Return 
Canister and Sleeve 


Assembly — Fuel Vapor 
Storage 


Frame 


383041-S 
381877-S2 
40920-S2 
9E926 
90915 


(Continued) 


Ref. 


TA16225A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivatrain Aug \994 INC. - 2014 


ALL RIGHTS RESERVED 


03-13-27 Evaporative Emissions 03-13-27 
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REMOVAL AND INSTALLATION (Continued) 


Engine Vapor Lines, E-Series, 7.5L 


FRONT OF ENGINE 


© 


A17894-A 
Part 
Number Description 
Fuel Vapor Return Hose and 6 | 9G271 Fuel Vapor Return Tube 


Assembly 

Hose 3/8 inch I.D. 
Screw (2 Required) 5-7 Nem 
(44-62 In-Lb) 

Screw (6 Required) 5-7 Nem 
(44-62 In-Lb) 
Frame (Reference) 


Valve Assembly 


38 1402-8040A 
N800369-S2 


Fuel Lines (Reference) 
Carbon Canister Assembly 
Carbon Canister Assembly 
Bracket 


38 1877-S2 


(Continued) 5005 


TA17894A 


1993 Econoline/F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


03-13-28 Evaporative Emissions 03-13-28 


SPECIFICATIONS SPECIAL SERVICE TOOLS/EQUIPMENT 


ROTUNDA EQUIPMENT 


Tool Number Description 
034-00002 Gasoline Storage Tanker 
034-000 12 Adapter Hose 


TORQUE SPECIFICATIONS 


Description | Nm | in-tb | 
Screw, Carbon Canister-to-Fender 5-7 
Apron or Bracket, All 
Bolt, Bracket-to-Frame, F-250-350, 15-22 
4x2 Ft-Lb 
Bolt, Bracket-to-Frame F-250-350, 5-7 44-62 
4x4 
Screw, Bracket-to-Frame, E-Series, 44-62 
7.5L 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


05-00-1 


GROUP 


DRIVELINE QS 


(00) 
SECTION TITLE PAGE SECTIONTITLE PAGE 
AXLE, FORD 10.25-INCH RING GEAR ..........ccccecescsoes 05-02A-1 DIFFERENTIAL, TRACTION-LOK FORD, 8.8-INCH 
AXLE, FRONT DRIVE, DANA MODEL 60 RING GEAR oiveccscacesecciceccicsctcciaccseinsceces vote cussuwaunaees 05-02H-1 
MONOBE AM i iinicioiciccdecccesctiinsecawsctaeedcsatutoutatestoaaten 05-02J/-1 DRIVELINE GENERAL ............cccsccccsccsceccsccncsccncencncseces 05-00-1 
AXLE 8.8 INCH RING GEAR ..............ccccccscecssececsceccecs O5-02G-1 DRIVESHAP T.vccccccscccscccsasccscvcocncsctececcsoeccvorescssensvcsness 05-01-1 
AXLE, REAR DANA ............ccsccceccsceneccsscsteccccecscearecess 05-02D-1 WHEEL HUBS AND BEARINGS REAR, DANA FULL 
AXLES, FRONT DRIVE, DANA MODELS 44 AND FLOATING AXLE sce sesccatyeceicanavs scanssciuaecdsessavencccesnee 05-02E-1 
DO seesiutoncvarsdcancdatacsutadeswareesseeeccutavanchuccteeasenrcussue: 05-02K-1 WHEEL HUBS AND BEARINGS, FORD FULL 
DIFFERENTIAL, DANA LIMITED-SLIP ...............ccceeees 05-02F-1 FROATING AXLE: sacesseistedeeicdese ventas cidisicvesueasereaseces 05-02B-1 
DIFFERENTIAL, LIMITED-SLIP, FORD 10.25-INCH WHEEL HUBS AND BEARINGS, FRONT WHEELS, 
RING GEAR ascii vesciecc cewscecavsccteccavetesvpeccatiecsacseascons 05-02C-1 G-WHEEL DRIVE cviisscisassicsccccacesedeacsessaesessecvevasnvasse 05-02L-1 
| a 
SECTION 05-00 Driveline, General 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS DIAGNOSIS AND TESTING (Cont’d.) 
Alternate In-Vehicle Driveshaft Balancing Darna DeSign Axles. ........csccsscesnsscsncssnesssncssennsensenes 05-00-19 
PLOCOGUMG iiiccececccdvacnessseccecsaccdsesadeesesexedseadaveces 05-00-25 Diagnosis Guides, Driveshaft ..............ssscssscecsessees 05-00-18 
Axle AGjUStMenNnts............cccccccccccsccnnccccccccccncccccnccs 05-00-27 Diagnosis Guides, Driving Axle ...........ssccsscscessesees 05-00-21 
AX16 LUBDCICALION sisisscssivconsscasswiasscccredecveensvseeedneoeee 05-00-28 Driveline Angle Correction .............scssscsssecssscsaceees 05-00-12 
Driveshaft Balancing ............ccssccecsccscscencscecsscscnses 05-00-24 Driveline Angullarity ...........ccescscscscccccensscscesssccenseces 05-00-7 
Pinion and Ring Gear Adjustments ..............cssessee 05-00-27 Driveline Vibration ..........ccccsccssccscccssccsccsscensesccesceess 05-00-4 
Rear Wheel Bearing and Seal Removal and Ford DeSIgn AXIO@S ........cccccssceccscceseccnscsccscesssssceas 05-00-19 
IStallation .........cccccccssvecccescucncensccnnecscenscuceseccans 05-00-29 Half Round Companion Flange Runout Check, 
Ring Gear Replacement Dana Axles ..................008 05-00-28 ROSE AKC fo coesccasccecechecicicccasciuweniasSaisscvesuats Geinks 05-00-14 
Shim SelOCtION ............cecsnceusccnencscencncccescnceccecsceess 05-00-28 Limited-Slip Differential Operation 
CLEANING AND INSPECTION COCK wis csec vitcisng cect wendansctatecescazeventatetveutessiwensenss 05-00-20 
Inspection After Carrier Disassembly...............000: 05-00-30 Noise Acceptability...............sccsccsserscesnscssceccscensees 05-00-20 
inspection Before Carrier Disassembly ................ 05-00-29 Rear Axle Alignment Inspection 
DESCRIPTION AND OPERATION PROCOQUIC iicdeicsccccarvcascuausccansacctezedsaiesnacedwekoe snes 05-00-15 
Anti-lock Braking System. ............ccccsssserstscescscesesees 05-00-4 Rear Axle Companion Flange Runout 
DEVIN AXING siciacicsideccescstecccetucccciscevecscactusineseivexdsaeees 05-00-3 CHOC secdcceseveascosadesdsiteccacuas piesatewsccenceresnseervsveuss 05-00-13 
Driving Axle (Rear on 2WD and Front and Rear ROG: TOSE sicinsccscoccicceesvecsechacd ooekavacscaaatetencssccsnwsteceus 05-00-4 
ON SWD) isisseenscuiscctentitesdssicecsdeoxsaesteidensdetaveccceaiars 05-00-4 Slip-YOKe Spline ..........cscsecsccccscsccccscncecescecssseccceces 05-00-13 
PLONE Dive SHAE casi ccceiiccvnscscdawadeasecvasteneenacensencaanes 05-00-3 Total Axle Backlash Check............ccccccsceccessnsscences 05-00-20 
RO ar DrivVeShalt vvciceincccss decicniavccciccseocrasisdeiassavecsaccneds 05-00-2 Two-Piece Driveshaft Service ..........ccsccsccsccsscesanes 05-00-12 
DIAGNOSIS AND TESTING U= Joint PHASING ssiccscdescccacisccudeccvsncindansdivecnesseseexieieds 05-00-7 
AXIO TQStlinG iéiieni coeds cedcrsanseraccnticsterinsicrstviwiecccane 05-00-19 SPECIAL SERVICE TOOLS/EQUIPMENT ..........cccseees 05-00-38 
Coupling Shaft/Center Bearing SPECIFICATIONS wiccoveceiscecacexccesinierstosiineusercaaxeocsvee ts 05-00-30 
PUTING IE iain teniieceiesescsceticeaes ds vcattenteceewsats 05-00-12 VEHICLE APPLICATION ............ccssscscscsscscnescsscncennseves 05-00-1 


VEHICLE APPLICATION 
All E- 150-250-350, F- 150-250-350 4x2 and 4x4, 


F-Super Duty and Bronco Vehicles 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


05-00-2 Driveline, General 05-00-2 


DESCRIPTION AND OPERATION 


Rear Driveshaft Some vehicles use a one-piece steel or aluminum _ 
The driveshaft or coupling shaft is composed of the slip-yoke type driveshaft. A universal joint and splined 
universal joints (U-joints), connecting shafts, attaching slip-yoke are located at the transmission end of the _ 
flanges, and slip-yokes. The number of shafts and shaft, where they are held in alignment by a bushing in 
U-joints used depends on the vehicle application. the transmission rear extension housing. The splined 


slip-yoke and transmission output shaft allow fore and 
aft movement of the driveshaft as the rear axle moves 
up and down. This provides smooth performance 
during vehicle operation. An oil seal at the 
transmission prevents leakage and protects the 
slip-yoke from dust, dirt and other harmful material. A 
rear universal joint attached by either two U-bolts or 
two straps and four bolts is used where the driveshaft 
mates with the companion flange at the rear axle or a 
driveshaft rear flange on vehicles equipped with 


circular axle flange. 
Driveshaft Assemblies 
E-150/F-150 E-250-350/F-250-350 
LOCKWASHER 
NUT 34806-S2 
FLANGE 382836-S100 SNAP 
4A378 U-JOINT “Roe RING 
ASSEMBLY \ 336867-S 
4635 oe 
DRIVESHAFT . i, 
OFF / soois 
‘ f DUST 


COMPANION 
FLANGE 
4851 


SEAL « UNIVERSAL JOINT 
4859 KIT-4635 
HALF ROUND SPIDER 
NUT 
375646-S2 


~E 


DRIVE SHAFT 
4602 


x 


SLIP YOKE 
4841 
SNAP 
RINGS E8275-C 
Slip-Yoke Designs 
COUNTERBORE/PILOT ei 
PLAIN YOKE en 4A335 DAMPER 
4g41 
we KS ; “is 
LOW INERTIA @& HIGH INERTIA ®& 
SLIP YOKE 
WITH DAMPER 
E7758-2A 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
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05-00-3 


DESCRIPTION AND OPERATION (Continued) 


Others use a coupling shaft in conjunction with a 
driveshaft. Care must be taken to align the shafts as 
shown in the figures. The two-piece driveline system 
incorporates a ‘‘necked down’”’ coupling shaft stub 
with a ‘‘blindspline’’ feature which assures positive 
phasing action (except F-Super Duty Chassis). 


All two-piece driveline vehicles are equipped with 
center support bearings that are prelubricated and 
sealed for the bearing life. 


All U-joints are of the lubed-for-life needle-bearing 
type. Replacement U-joints equipped with grease 
fittings should be lubricated at the intervals specified in 
Section 00-03. The U-joint bearings are retained on 
the U-joint spiders by snap rings and U-bolts on some 
applications. 


Rear Driveshaft, Bronco 


‘DOUBLE 
CARDAN 
ASSEMBLY 


(TO TRANSFER DRIVESHAFT 


Front Driveshaft 


The front driveshaft connects the power flow from the 
transfer case to the front drive axle. It incorporates 
two single Cardan U-joint assemblies, a driveshaft with 
a splined stub shaft end, a boot with two clamps (one 
large and one small), and a slip-yoke which attaches 
to the transfer case. F-350 4x4 vehicles incorporate a 
double Cardan U-joint in the front driveshaft. 


NOTE: Whenever the vehicle is raised on a hoist, 
inspect the rubber boot for rips or tears. Replace if 
required. 


CAUTION: Under no circumstances are 
driveshafts to be clamped in the jaws of a vise or 
similar holding fixture. Denting or localized 
fracture of the tube may result which could cause 
driveshaft failure during vehicle operation. 


Driveline, General 


All driveshafts and coupling shafts are balanced; 
therefore, if the vehicle is being undercoated, the 
shafts and all open spline areas must be covered to 
prevent undercoating material from getting on the 
shafts. 


Two types of driveshaft connecting joints are available 
on different vehicles: 


@ single Cardan U-joint 
@ double Cardan U-joint 


The Bronco rear driveshaft assembly is of the double 
Cardan type which incorporates two U-joints, a 
centering socket yoke, and a center yoke at the 
transfer case end of each shaft. A single U-joint is 
used at the axle end of the shafts. 


REAR SLIP 
YOKE ASSEMBLY 
(TO DRIVE AXLE) 


Driving Axle 


Five rear axles are available on E- and F-Series and 
Bronco vehicles: a Ford 8.8-inch and 10.25-inch ring 
gear rear axle and three Dana Integral Carrier rear 
axle models. The F-Super Duty has the 11.25-inch 
model 80, while the single rear wheel E-250-350 have 
the 9.75-inch model 60-IU. The dual rear wheel E-350 
has the 10.5-inch 70-2U and 70-1HD. The Ford 
10.25-inch ring gear rear axle is installed on F-250 and 
F-350, and the Ford 8.8-inch ring gear rear axle is 
used on the E- 150, F- 150 and Bronco. Bronco, F- 150 
and F-250 4x4 are equipped with the Dana Model 44 
or 50 front axle. The Dana Model 60 Monobeam front 
axle is installed on the F-350 4x4. 


05-00-3 
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DESCRIPTION AND OPERATION (Continued) 


It is important to a good diagnosis check to operate in 
all four modes and check off those in which the noise 


Driving Axle (Rear on 2WD and Front and Rear 


on 4WD) 


The axle drive pinion receives its power from the 
engine through the transmission on 2WD and through 
the transfer case on 4WD vehicles. The pinion gear 
rotates the differential case through engagement with 
the ring gear, which is bolted to the case outer flange. 
Inside the case, two differential pinion gears are 
mounted on the differential pinion shaft which is pinned 


with a lock bolt to the case. These pinion gears are 
engaged with the side gears to which the axle shafts 
are splined. Therefore, as the differential case turns, it 
rotates the axle shafts and wheels. When it is 
necessary for one wheel and axle shaft to rotate 
faster than the other, the faster turning side gear 
causes the pinions to roll on the slower turning side 
gear to allow differential action between the two axle 
shafts. 


Anti-lock Braking System 


F-Series (except F-Super Duty) and Econoline 
vehicles use the Rear Anti-lock Braking System 
(RABS). Bronco vehicles are equipped with Four 
Wheel ABS, which incorporates the same rear 
axle-mounted speed sensor as the RABS system. For 
a detailed description of the ABS system, refer to 
Section 06-09B. Axles in vehicles equipped with the 
RABS contain a sensor and speed sensor ring 
mounted in the carrier. F-Super Duty Vehicles 
incorporate the sensor and speed sensor ring as a 
signal generator, not for a RABS system. The signal is 
used for the speedometer system along with other 
vehicle systems that require a road speed signal. 
F-Super Duty Chassis Vehicles do not incorporate the 
sensor and speed sensor ring. For a detailed 
description of the RABS, refer to the Body / Chassis 
Manual, Section 06-09. The system features a 
multi-tooth speed sensor ring that is pressed on the 
differential case behind the ring gear. If the speed 
sensor ring is removed, it must be discarded and 
replaced with a new one. The speed sensor ring works 
in conjunction with an electronic speed sensor. This 
sensor is retained in a bore at the top of the carrier 
housing and fastened by one bolt. There is a space 
provided between the ring gear and speed sensor ring 
for measuring the ring gear backface runout. For 
speed sensor ring removal and installation procedures 
refer to the appropriate rear axle section. 


DIAGNOSIS AND TESTING 


Road Test 


A road test is necessary for any concern of noise 
and/or vibration that is not eliminated by the on-hoist 
check of chassis components. 


There are four operating conditions or modes in which 
some axle noises come and go: drive, cruise, coast 
and float. 


occurs. The modes are defined in the chart shown. 


Be sure to write down the kilometers-per-hour 
(miles-per-hour) range at which both noise and 
vibration occur. Transmission noise can be mistaken 


for rear axle noise when in overdrive. 


AXLE DRIVE MODES 


DRIVE | Accelerating the vehicle or climbing a hill; a definite throttle 
application to determine engine torque. 


CRUISE] Maintaining a constant speed on a level surface with the 
throttle applied 


COAST | Decelerating with the throttle closed. 
FLOAT | Matching engine speed with road speed using throttle so 
driveline is in no-load condition. 


CE4950-C 


Driveline Vibration 


This is a higher-frequency, lower-amplitude vibration 
than high-speed shake, directly related to road speed, 
and usually more noticeable at higher road speeds, 72 
km/h (45 mph) and up. It is felt in the floor pan or 
heard as a rumble, hum or boom. It will exist in all drive 
modes, but may vary somewhat in acceleration, 
deceleration, float or coast modes. If the vibration is 
particularly responsive to heavy acceleration or 
deceleration, especially at lower speeds, driveline 
angles should be checked. A driveline vibration can 
usually be duplicated with the axle supported ona 
hoist or jack stands, though light brake application 
while accelerating and decelerating to simulate road 
load resistance may be necessary to bring it out. 


1. Raise vehicle promptly after road-testing, on 
twin-post hoist or jack stands, to prevent tire 
flat-spotting. Engage drivetrain and run-up to 
observed road test speed to verify presence of 
vibration. If not evident, check non-driving wheels 


with wheel-balancer spinner to rule out imbalance 
as a possible cause. On 4x4’s, unlock front hubs 
or remove hub covers before spinning wheels. If 
required, balance non-driving wheels and repeat 
road test. If vibration is still evident, proceed to 
driveshaft inspection, Step 3. 


If vibration appeared in road-speed hoist test, 
mark relative position of drive wheels on axle or 
hub lugs to permit re-installation in original 
position, and remove wheels. Secure brake 
drums, if present, by installing all lugnuts in 
reversed position (on single-wheel vehicles) and 
repeat road-speed run-up. Dual rear wheel 
lugnuts may be installed in the normal orientation. 
If vibration is gone, see drive wheel runout and 
balance procedures in this section. If vibration 
persists, proceed to Step 3. 
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DIAGNOSIS AND TESTING (Continued) 


3. Inspect driveshaft for signs of physical damage, 
missing balance weight, undercoating, or 
improperly seated, worn, or binding universal 
joints. Check the index marks (paint spots) on 
rear of shaft and axle or companion flange. If 
these marks are more than 90 degrees apart, 
disconnect shaft and re-index to align marks as 
close as possible. Clean shaft and repair or 
replace universal joints as necessary, or replace 
shaft if damaged. After any corrections are 
made, re-check vibration at road test speed. If 
gone, re-install wheels and road test. If vibration 
persists, proceed to runout check, Step 4. 


INDEXING REAR AXLE FLANGE 


SCRIBE 
MARKS 
DRIVESHAFT 


| (CIRCULAR) 
REAR COMPANION 
ep FLANGE FLANGE 


SCRIBE 


(HALF ROUND) 
COMPANION 
FLANGE 


F3931-F 


4. With vehicle on hoist and wheels off, measure 
runout at front, center, and rear of driveshaft with 
indicator, rotating shaft by turning a brake drum 
or rotor. On a one-piece shaft, if runout exceeds 
.89mm (.035 inch) at front or center, the 
driveshaft must be replaced. If front and center 
are within this limit, but rear runout is not, mark 
the rear runout high point and proceed to Step 5. 
If runout is within limits at all points, proceed to 
driveshaft balancing, Step 7. 


MARKING REAR 
RUN-OUT 


Le 


(Py. 


USE SUPPORT 
STAND AS A 
STEADY REST 


—  E1685-1C 


5. Note or mark the indexing of driveshaft to rear 


axle companion flange. Disconnect the shaft, 
re-index 180 degrees, and re-connect. Circular 
flanges can be indexed in 45 degree increments 
to fine tune the runout condition; half round 
companion flanges are limited to two positions. 
Check runout at shaft rear, and if still over .89mm 
(.035 inch), mark high point and see Step 6. If 
runout is no longer excessive, check for vibration 
at road test speed, and, if still present, re-index 
the driveshaft slip-yoke on the transmission 
output shaft 180 degrees and road test the 
vehicle. If the vibration persists, proceed to Step 
7, driveshaft balancing under Adjustments. 


INDEXING REAR AXLE FLANGE 


SCRIBE 
MARKS 


DRIVESHAFT 


7 (CIRCULAR) 
REAR COMPANION 
E&Y FLANGE FLANGE 
z 


SCRIBE 


DRIVESHAFT 


(HALF ROUND) 
COMPANION 
FLANGE 


F3931-F 
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DIAGNOSIS AND TESTING (Continued) 


NOTE: Move U-joints in each direction of rotation 
during re-indexing. If a U-joint feels stiff or has a 
gritty feel in any direction, replace the U-joint. 


6. Excessive driveshaft runout may originate in the 
shaft itself or in the axle companion flange. To 
determine which, compare the two high points 
marked in Steps 4 and 5. If the marks are close 
together, within about 25mm or 1 inch, the shaft 


is eccentric, and should be replaced and checked 
for vibration. If the marks are on opposite sides of 


the shaft, about 180 degrees apart, the yoke or 
companion flange is responsible. After replacing 
check for runout. When replacing a companion 
flange, driveshaft runout should not exceed 
.89mm (.035 inch). When runout is within limits, 
recheck for vibration at road speed. If vibration 
persists, balance the driveshaft. 


CHECKING POSITION OF RUN-OUT MARKS 


DRIVESHAFT 


DRIVESHAFT 


SECOND 
RUNOUT 
MARK 


AXLE - END YOKE 


F4595-1B 


7. Driveshaft balancing involves installing one or two 


hose clamps on the driveshaft, near the rear end 
of a one-piece shaft. Best positioning of the hose 
clamp head(s) can be determined by 
trial-and-error, if special balancing equipment is 


not available. If transducer-and-strobe equipment 


is available, see Adjustments in this section for 
balancing procedure. 


8. Mark off the rear of the driveshaft into four 
approximately equal sectors, and number the 
marks 1 through 4. Install a hose clamp on the 
shaft with its head at position No. 1. Check for 
vibration at road speed. Re-check with the clamp 
at each of the other positions, to find the position 
for minimum vibration. If two adjacent positions 
show equal improvement, position the clamp 
head between them. 


Driveline, General 


10. 


05-00-6 


NO. 2 


F3405-1A 


If condition is still not acceptable, add a second 
clamp at the same position and re-check 
vibration. lf no improvement is noted, rotate the 
clamps in opposite directions, equal distances 
from the best position determined in Step 8. 
Initially, separate the clamp heads about 12mm 
(1/2 inch), and re-check vibration at road speed. 


Repeat the process with increasing separation 
until the best combination is found, or vibration is 
reduced to an acceptable level. 


Install wheels and road test, since vibration 
noticeable on the hoist may not be evident during 
the road test. If vibration is still not acceptable, 
replace the axle pinion vibration damper, if so 
equipped. If road test is not acceptable, replace 
axle ring gear and pinion set. 


ADJUSTING CLAMPS 


F3407-18 


BEST POSITION 
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DIAGNOSIS AND TESTING (Continued) 


U-Joint Phasing To obtain vibration-free operation, check and correct 

When assembling a slip between center driveshaft, the asnecescaly: 

U-joint yokes must be assembled to the shaft on the NOTE: Two-piece driveshafts cannot be assembled 

same plane. If not, the assembly may be out of out of phase due to a master or ‘‘blind’’ spline located 

balance, causing a driveline vibration. on the yoke except F-Super Duty Motorhome and 
Commercial Chassis. 


TRANSMISSION END AXLE END 


Driveline Angularity Low speed vibration, less than 72 km/h (45 mph), 


Driveline angularity is the angular relationship between asbitoeined when rls ee is subjected to heavy 
the engine crankshaft, the driveshaft and the rear axle acceleration or deceleration is an indication of 


pinion. Factors determining driveline angularity include improper driveline angles. When these conditions 
ride (spring) height, and engine mounts. exist, check the universal joints for proper seating, 
mounting and operation. 


Driveline Angularity 


BOTTOM OF 
FRAME ENGINE 


DRIVESHAFT 


DRIVESHAFT 
ENGINE CRANKSHAFT CENTERLINE 


CENTERLINE AXLE PINION 


CENTERLINE F4559-2A 


Universal Joint Inspection Driveline Angle Check 


Prior to checking driveline angularity, inspect the 1. Raise the vehicle on a drive-on type hoist or back 
universal joints on the driveshaft for proper operation. onto a front-end alignment rack. Bounce the 


Place the vehicle on a frame hoist and rotate the vehicle to normalize the suspension. This makes 


driveshaft by hand. Check for rough operation or sure that the suspension components are in the 

seized U-joints. If the U-joint shows signs of seizure, normal-load condition. 

excessive wear or improper seating, scribe alignment NOTE: Driveline angles are given in relation to a O 

marks on the driveshaft and rear axle companion degree longitudinal (fore-aft) unibody frame rail 

flange. Remove the driveshaft and remove and angle and are specified for individual 

replace the U-joint. Install the driveshaft in the marked components. Refer to the Specifications portion 

original position. of this section for the specified engine, driveshaft 
and pinion angle. 
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DIAGNOSIS AND TESTING (Continued) 


Measure the ride height. The vehicle must be in 
the curb height (empty) condition. Find the 
recorded ride height in the Driveline Angle chart in 
the Specifications portion of this section. The 
specified driveline angles correspond to the 
measured ride height. 


FRONT RIDE HEIGHT, BRONCO, F-150, -250, -350, F-SSUPER DUTY SERIES 


F-150/250/350 (4x2) 
BOTTOM OF SPRING 
TOWER TO TOP OF 
AXLE MEASURED AT 
CENTER FRONT 
FACE OF JOUNCE 
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F-SUPER DUTY 
CHASSIS CAB (4x2) 
BOTTOM METAL 
JOUNCE STOP TO 
TOP OF SPACER — 
FRONT SPRING 
PLATE NOTE 


05-00-8 


BUMPER CAMBER ANGLES 
NOT ADJUSTABLE 

F-150 (4x4) BRONCO 

BOTTOM OF SPRING 

TOWER TO TOP OF F-SUPER DUTY 

AXLE MEASURED AT STRIPPED CHASSIS 

OUTBOARD FRONT (4x2) 

FACE OF JOUNCE BOTTOM OF FRAME 

BUMPER TO TOP OF FRONT 
SPRING SHOCK 

A, MOUNTING PLATE 
F-250 (4x4) AT CENTER OF 


BOTTOM OF FRAME SPRING 
TO TOP OF AXLE 


RIDE HEIGHT, ECONOLINE SERIES 


“Cc” 
F-350 (4x4) 
MONOBEAM BOTTOM OF SPRING 
BOTTOM OF METAL 


TOWER ~~». 
JOUNCE STOP TO 
TOP OF “SPACER- oe 
FRONT SPRING 


PLATE” FRONT RIDE HEIGHT 


Driveline angles are measured with Pinion Angle 
Level Gauge T68P-4602-A, as described in Step 
4, or with an adjustable bubble (spirit level) 
protractor as described in Step 5. The protractor 
is used when the tool kit is not available or when 
the angles to be measured are more than 12 
degrees. All angles should be read within 1/2 
degree with the tool or protractor held plumb ona 
clean, flat surface. 


Driveline angle check with Pinion Angle Level 

Gauge T68P-4602-A: place the vee magnet of 

the tool on the bottom of the vehicle frame as MEASURE FRAME ANGLE ON A 

shown and calibrate the tool to a zero’ bubble LEVEL PORTION OF THE FRAME 

reading. This gives the O degree frame angle. ae F5028-B 
Take and average the readings from both sides to 

obtain a more accurate reading. 


FRAME REFERENCE POINT 
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DIAGNOSIS AND TESTING (Continued) 


Check the engine angle by rotating the driveshaft until DRIVESHAFT ANGLE 
one transmission slip-yoke ear is parallel to the floor. 
Remove the retaining snap ring, if equipped, from the 
yoke. Install the Pinion Angle Level Gauge and record 
the angle reading. If the angle reading differs from the 
specified angle by 1 degree or more, proceed to 
Engine Angle Adjustment and neutralize the engine and 
transmission mounts. With the Engine Angle at 
specifications, check the Driveshaft and Pinion 
Angles. Re-install the snap ring. 


DRIVESHAFT 
YOKE EAR 


ENGINE ANGLE 


PINION ANGLE 
LEVEL GAUGE 
T68P-4602-A 


F4563-1A 


TRANSMISSION 


SLIP YOKE To check the pinion angle, rotate the driveshaft so that 
one ear of the rear axle yoke is parallel to the floor. 
PINION ANGLE Install the Pinion Angle Level Gauge and record the 
ctr oe reading. If the reading is not to specifications, refer to 


Driveshaft and Pinion Angle Adjustment. 


PINION ANGLE 


F4562-B 


To check the driveshaft angle, rotate the driveshaft so 
one driveshaft yoke ear is parallel to the floor. Remove 
the retaining snap ring, if so equipped, from the yoke. 
Install the magnetic Pinion Angle Level Gauge on the 
U-Joint bearing cup and record the angle reading. 
Reinstall the snap ring. Check the Pinion Angle and if 
both or either reading is not to specifications, refer to 
Driveshaft and Pinion Angle Adjustment. 


PINION ANGLE 
LEVEL GAUGE 
T68P-4602-A 


F4564-1A 
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DIAGNOSIS AND TESTING (Continued) 


5. 


PROTRACTOR ZERO (0) 


Driveline angle check with adjustable bubble 
(spirit level) protractor: follow Steps 1 and 2 to 
normalize suspension and measure ride height. 
Place the protractor on the bottom of the vehicle 
frame directly below the front driver / passenger 
seat. This gives the O degree frame angle. Take 
and average the readings from both sides to 
obtain a more accurate reading. 


FRAME REFERENCE POINT 


MEASURE FRAME ANGLE ON A 
LEVEL PORTION OF THE FRAME 
IN THIS AREA 


NOTE: When using a bubble (spirit level) 
protractor, the angles are read from the O degree 
frame angle. The 90 degree mark on the 
protractor is read as the O degree frame angle. 
For example, when the protractor is placed 
vertically on the component and the protractor 
reads 85 degrees, the component angle is 
actually + /-5 degrees. 


A FIVE (5) DEGREE ANGLE WHEN ANGLE IS READ 
FROM THE ZERO (0) DEGREE MARK. 


FRAME 


DEGREE MARK 


COMPONENT 
ANGLE 


PROTRACTOR 
INDEXING MARKS 


E1759-C 


Driveline, General 


To check the engine angle, rotate the driveshaft until 
one transmission slip-yoke ear is parallel to the floor. 
Place the protractor so it is flush against the slip-yoke 
ear. 


NOTE: If slip-yoke ears are not machined, rest 
protractor against bottom of engine starter motor. 


Make sure the protractor is not resting against any 
portion of the driveshaft assembly. Record the angle 
reading. If the engine angle reading differs from the 
specified angle by 1 degree or more, proceed to 
Engine Angle Adjustment and normalize the engine and 
transmission mounts. With the engine angle at 
specifications, check the driveshaft and pinion angles. 
Refer to angle specifications following this section. 


ENGINE ANGLE 


TRANSMISSION 
SLIP YOKE EAR 


NOTE: PROTRACTOR MUST BE 
FLUSH AGAINST SLIP-YOKE 
EAR (MACHINED SURFACE) 
AND NOT CONTACT 
DRIVESHAFT AT ANY 


POINT F4565-C 


To check the driveshaft angle, place the protractor on 
any portion of the driveshaft tube so the plane surface 
of the protractor is flush against the bottom surface of 
the tube and parallel to the floor. 


05-00-10 
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DIAGNOSIS AND TESTING (Continued) 


Record the reading. Subtract frame angle to get 
driveshaft angle. Check the Pinion Angle and if both or 
either reading is not to specifications, refer to 
Driveshaft and Pinion Angle Adjustment. 


DRIVESHAFT ANGLE 


PROTRACTOR 
DRIVESHAFT 
TUBE 


NOTE: PROTRACTOR MUST BE FLUSH 
AGAINST DRIVESHAFT TUBE = F4566-2A 


To check the pinion angle, place the protractor ina 
vertical position so it is flush against two rear axle 
cover retaining bolts. Rotate the protractor bubble 
indicator so the 90 degree marks align with the 
indexing marks. Read the protractor and calculate 
angle. For example, if the protractor indicates a 
reading of 85 degrees, the Pinion Angle reading is 

+ /-5 degrees. Record the reading. If the reading is not 
to specifications, refer to Driveshaft and Pinion Angle 
Adjustment. 


Road test to verify resolution of condition. If 
driveline angle correction and driveline 
runout / balance procedures (refer to Driveshaft 
Balancing in this section) do not eliminate the 
vibration condition, the axle ring gear and pinion 
gearset should be checked for backlash 
variation. Remove the axle cover plate as 
described in the appropriate Rear Axle section. 
Measure ring gear backlash on thirty consecutive 
ring gear teeth and note the variation between the 
high and low readings. If over 0. 10mm (0.004 
inch) replace the gearset as described in the 
appropriate rear axle section. 


PINION ANGLE 


PROTRACTOR 
CHECKING RING AND PINION GEAR BACKLASH 


REAR AXLE 
COVER 
RETAINING 


F4567-1A 


DIAL INDICATOR 
TOOL-4201-C 
| f 
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DIAGNOSIS AND TESTING (Continued) 


Driveline Angle Correction 
Engine Angle Adjustments 


The engine angle is adjusted by normalizing the engine 
mounts. The engine mounts are normalized by 
loosening the engine mount nuts to frame. Raise the 
engine up off the frame, then lower the engine and let it 
settle into place. Service any damaged mounts at this 
time. Tighten all fasteners to the specified torque. 
Recheck the engine angle, if the angle is still out of 
specification, place shims under the transmission to 
rear crossmember mount until the specified angle is 
obtained. 


Coupling Shaft Angle Adjustment 


Check coupling shaft angle (if so equipped) and adjust 
to specification by shimming the center support 
bearing. Refer to center support Bearing Shimming in 
the Two-Piece Driveshaft Service portion of this 
section. 


Driveshaft and Pinion Angle Adjustment 


Check the driveshaft angle and adjust to 
specifications by shimming between the rear springs 
and the rear axle spring seats. 


Adjust the pinion angle by placing tapered shims 
between the springs and spring seats. On F-150, a 
63.5mm (2 1/2 inch) wide shim (Part No. 
C3TZ-5A3 13-A or equivalent) is available for a 2 
degree change. On E-150 and Bronco, a 63.5mm (2 
1/2 inch) wide shim (Part No. C3TZ-5A313-E or 
equivalent) is available for a 3 degree change. On 
E-250-350, F-250-350, and F-Super Duty Chassis 
Cab, a 76.2mm (3 inch) wide shim (Part No. 
C6TZ-5A313-B or equivalent) is available for a 3 
degree change. For F-Super Duty Chassis, a 
101.1mm (4 inch) wide shim is required. 


Two-Piece Driveshaft Service 


The two-piece driveshaft used in longer wheelbase 
light truck models introduces some special 
considerations to diagnosis and testing. As compared 
with a one-piece installation, the two-piece design 
includes a front, or ‘‘coupling’”’ shaft, a 
rubber-insulated frame-mounted center bearing, a 
splined slip joint and an intermediate universal joint at 
the front of the rear driveshaft. 


Center Support Bearing Shimming 


Drive-away shudder is the predominant symptom 
associated with driveline angles condition on 
F-150-250 vehicles with two-piece driveshafts. After 
eliminating coupling shaft phasing condition as the 
possible cause, driveline angles should be measured 
and corrected. Drive-away shudder can usually be 
serviced by shimming down the center support bearing 
in 1/4-inch increments using shims EOTZ-4A209-A or 
equivalent until the drive-away shudder is eliminated. 
Plate stock must be used to maintain proper preload 
compression of the rubber insulator. 


Driveline, General 


Replace the existing bolts with the appropriate length 
7/ 16-14 hex head bolts. 


Tighten bolts to 51-73 N-m (37-54 ft-lb). 
Road test to verify resolution of condition. 


If the drive-away shudder cannot be serviced by 
shimming down the center support bearing, proceed to 
the driveline angle checking and service procedure in 
the following paragraphs. 


CENTER SUPPORT SHIM DIMENSIONS 
196.88mm (7 3/4 mn =f 
(9/16- 
168.27mm (6 5/8 INCH) INCH) ; 
k 
22.22mm 
(7/8 Ce 


38.10mm 
(1 1/2 INCH) 


11.90mm (15/32 INCH) 6.35mm 
DIAMETER-2HOLES (1/4 INCH) 


i— oi 


MATERIAL: HOT ROLLED LOW CARBON STEEL 
Y1978-D 


Coupling Shaft /Center Bearing Alignment 


E-150-250-350 and F-150-250-350 and F-Super 
Duty Chassis Cab Vehicles with Two-Piece 
Driveshaft 


Vehicle noise and vibration can be caused by 
dislocated and/or failed center bearing rubber 
insulator, contaminated center bearing or excessive 
compression of the rubber insulator. 


The service for this condition is as follows: 


1. Remove the coupling shaft assembly from the 
vehicle. 


2. Perform the following steps: 
Remove the support bracket and retainer. 
Remove the rubber insulator. 


Press center bearing assembly and bearing 
retainer off the coupling shaft. 


Press the dust slinger off the coupling shaft. 


Replace with center bearing assembly kit 
D9T2Z-4800-A or equivalent in all cases except 
E4T2Z-4800-A for F-250 HD, F-350 and F-Super 
Duty Chassis Cab with the ZF transmission. 


05-00-12 
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DIAGNOSIS AND TESTING (Continued) 


Reassemble the coupling shaft. 


NOTE: First install bearing in rubber insulator and 
press bearing on shaft with the turned-in lip 
toward the dust slinger (forward). The support 
bracket must be installed with the deep flange 
rearward. 


Reinstall the driveline in the vehicle with the 
yokes phased properly. 


Road test to verify resolution of condition. 


If vibration still exists, insert 1.19mm (1/ 16-inch) 
shims between support bracket and support plate 
(on bolt ends of support bracket) to reduce 
compression of the rubber insulator as required. 


Slip- Yoke Spline 


E- 150-250-350, F-150-250-350 and F-Super Duty 
Chassis Cab Vehicles With Two-Piece Driveshaft 


Vehicle noise and vibration can be caused by a seized 
driveshaft slip-yoke spline resulting in the rubber 
isolator being pulled out of the center bearing support. 


The service resolution to minimize slip-yoke spline 
contamination and ultimate seizure is as follows: 


1. Disconnect the driveshaft from the rear axle yoke 
and remove it from the truck. 


2. Clean the male splines of the coupling shaft using 
care not to damage the plastic coating. Fine 
abrasive cloth may be required to dress and 
polish the male spline. Remove all hardened 
grease deposits, dirt, or rust. Inspect for worn or 
galled splines. The plastic coating on the stub 
spline must not be removed. Replace coupling 
shaft if necessary. 


Clean and inspect the female splines of the 
slip-yoke, removing any hardened grease 
deposits, dirt or rust. Inspect splines for worn or 


galled conditions, replace slip yoke if necessary. 


Apply a coating of Premium Long-Life Grease 
XG-1-C or -K (ESA-M1C75-B) or equivalent to the 
entire splined stub end of the coupling shaft 
assembly prior to the assembling of the 
driveshaft to the coupling shaft. 


Using a clean long handle (stencil type) brush 
apply Premium Long-Life Grease XG- 1-C or -K 
(ESA-M1C75-B) or equivalent spread evenly on 
all the female splines of the slip yoke. The spline 
joint must slide freely by hand. 


Assemble the driveshaft to the coupling shaft 
with the yokes phased properly. Attach 
driveshaft to rear axle yoke. 


Using a hand type grease gun, lubricate the 
driveshaft slip yoke through the zerk fitting with 
Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent. 


Rear Axle Companion Flange Runout Check 
1. Raise the vehicle on a hoist. 


2. Remove the driveshaft assembly (Section 
05-01A or 05-0 1B). 


3. Check the companion flange for damage. 


4. Position Companion Flange Runout Gauge 
T92L-485 1-B on companion flange pilot. 


PINI CIRCULAR COMPANION 
re ANGE 


COMPANION FLANGE 
PILOT 


T92L-4851-B 
T92L-4851-C 
E9086-A 
5. Install Clamp Plate T92L-4851C. 
T92L-4851-B 
T92L-4851-C E9087-A 


6. Align holes in clamp plate with holes in companion 
flange and install bolts. Snug bolts evenly. 


XO 
iD) = “% Uf 
YY 4 
rp UK [7- \\ |; 
Lk A 
(A 
& T92L-4851-C 
T92L-4851-B 


E9088-A 
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DIAGNOSIS AND TESTING (Continued) 


Driveline, General 


CAUTION: The following operation may 3. Check the companion flange for damage to the 
disturb the pinion bearing preload. Pinion universal joint bearing locating lugs. If the lugs are 
bearing preload must be preset if the pinion shaved (worn) or damaged, replace the flange. 
nut is loosened or removed for companion 4 


flange reindexing of replacement. 


Position Dial Indicator D78P-4201-B or equivalent 
as shown. Turn Companion Flange Runout Gauge 
as shown to locate and mark high spot on 
companion flange. If flange runout exceeds 
.254mm (.010 inch), remove companion flange, 


Insert correct size gauge pin, T92T-4851-E, F or 
G. 


HALF-ROUND 
COMPANION FLANGE 


7S 


05-00-14 


reindex 180 degrees on pinion and reinstall. 
Check runout again. Rotate the flange on the 
pinion shaft until an acceptable runout is obtained. 
If flange runout is still greater than .254mm (.010 
inch), replace companion. 


AIVANO 


D78P-4201-B 


E9098-A 


5. Position Runout Gauge T92T-4851-D on gauge 
pin. 


A Y 
GAUGE PIN fe WES fe) 


T92T-4851-D 


E9099-A 


6. Insert two bolts through gauge and companion 
flange. Install two nuts and hand-tighten. 


E9089-A 


If excessive runout is still evident after 
replacement of the companion flange, it will be 
necessary to replace the ring and pinion gear set, 
and repeat the checks described in Step 7 until 
runout is within specifications (.254mm | .010 
in. |). Refer to Section 05-02A for companion 
flange replacement procedures. 


Half Round Companion Flange Runout Check, T92T-4851-D 
Rear Axle 
1. Raise the vehicle on a hoist. 


2. Remove the driveshaft assembly (Section 


E9100-A 


05-0 1A or 05-0 1B). 
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DIAGNOSIS AND TESTING (Continued) 


re 


T92T-4851-D 


Position Dial Indicator D78P-4201-B or equivalent 


as shown. Adjust and lightly tighten mounting 
bolts and nuts so gauge runout is .254mm (0.010 
in) or less. 


NOTE: Accurate tool set-up will result in 
accurate final readings. 


E9101-A 
Reposition dial indicator on edge of gauge, and 


turn companion flange / gauge as shown until high 
spot is located. 


D78P-4201-B 


E9102-A 


CAUTION: The following operation may 
disturb the pinion bearing preload. Pinion 
bearing preload must be preset if the pinion 
nut is loosened or removed for companion 
flange reindexing of replacement. 


Turn companion flange runout gauge as shown to 
locate and mark high spot on companion flange. If 
flange runout exceeds .254mm (.010 inch), 
remove companion flange, reindex 180 degrees 
on pinion and reinstall. Check runout again. 
Rotate the flange on the pinion shaft until an 
acceptable runout is obtained. If flange runout is 
still greater than .254mm (.010 inch), replace 
companion flange. 


Driveline, General 


05-00-15 


E9103-A 


10. If excessive runout is still evident after 
replacement of the companion flange, it will be 
necessary to replace the ring and pinion gear set, 
and repeat the checks described in Step 9 until 
runout is within specifications (.254mm | .010 
in. |). Refer to Section 05-02A for companion 
flange replacement procedures. 


. Install driveshaft as described in Section 05-01. 


Rear Axle Alignment Inspection Procedure 


1. Raise the vehicle on a hoist to allow the axle to be 
freely suspended. 


2. Using white chalk or paint, mark a small area at 
the center of each rear tire and scribe a vertical 
line on it. 


t 
a 


i 
r 
(am 
( 


F 
@ 
CHALK LINE 


HERE (CENTER OF 
EACH REAR TIRE) 
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DIAGNOSIS AND TESTING (Continued) 


Adjust both wheels so that the markings face the 
front of the vehicle. Using a tape measure, 
measure the distance between scribe marks and 
record this reading (front reading). 


{ / f VA _ Mere 
Dae UY 
MAS CHAIR UNE, IM FRONT OF mp 


Rotate the rear wheels so the markings are 
directly underneath the vehicle. Measure the 
distance between the scribe marks and record 
this reading (bottom reading). 


Bottom Reading 


MEASURE CHALK LINE 
TO CHALK LINE 


FRONT OF 
VEHICLE 
MEASURE 
=> HERE 


Rotate the rear wheels so the markings face the 
rear of the vehicle. Again, measure and record 
the distance between scribe marks (rear 
reading). 
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DIAGNOSIS AND TESTING (Continued) 


Rear Reading 


FRONT OF sp 
VEHICLE 


SY7/ 
meh 


uJ 
——— A 
MEASURE CHALK LINE MEASURE 
HERE 


TO CHALK LINE 


The difference between the front and rear . Results of the measurements taken must conform 
readings is the toe-out or toe-in condition of the to the following specifications: 
housing (Steps 3 and 5). Tape measure specification: 


NOTE: All numbers are for example only. Camber: 0 + 5/32 inch 

Front reading: 52-3/ 16 inch Toe-in: 0-1/ 16 inch 

Rear reading: 52-1/16 inch Toe-out: 0-3/ 16 inch 
Toe-out: 2/16 inch or 1/8 inch If the rear axle assembly does not meet this 
Toe-in occurs when the front reading is less than specification, it must be replaced. 

the rear reading. . Ifthe rear axle is replaced, repeat Steps 2 


To determine camber, find the average of the through 7. 
front and rear readings (obtained in Steps 3 and 

5). Then, subtract the bottom reading from this 

(obtained in Step 4). 


Average of front and rear readings: 

52-2/ 16 inch 

Bottom reading: 52-2/ 16 inch 

Difference or camber: O inch 

Positive (+) camber is when the bottom reading 
is less than the average of the front and rear 
readings. Negative (-) camber is when the bottom 
reading is greater than the average of the front 
and rear readings. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides, Driveshaft 


DRIVELINE COMPLAINTS 


POSSIBLE SOURCE 


Driveline concerns @ Rear spring U-bolt loose. 

@ U-joint worn or improperly 
installed. 

@ Coupling shaft center support 
bearing improperly installed. 

@® Excessive runout or damaged 

U-joint. 


ACTION 


Retighten U-bolts and driveshaft. 
Install or replace U-joint. 


Correctly install bearing and 
replace if damaged. 

Rotate flange 180 degrees and 
install. Recheck, and if not 
acceptable, replace flanges 
and/or U-joint and repair as 
required. 

Refer to Section 04-04. 


@e Excessive lateral and radial tire 
and wheel runout. 
Excessive driveshaft runout. 


Replace driveshaft if necessary, or 
rotate driveshaft 180 degrees and 
check for out-of-balance condition. 


@ Driveshaft out-of-balance. @ Rebalance driveshaft. 

@ Driveline and pinion angles @ Adjust to specifications. 
out-of-specification. 

@ Binding, damaged or galled splines @ Check transmission for proper 


lubricant, and clean and lap 
splines. Lubricate splines with 
Premium Long-Life Grease XG- 1-C 
or -K (ESA-M1C75-B). 


@ Improper driveline angles or @ Adjust or correct as required. 
phasing. 


Loud clunk in the driveline when @ Loose or worn driveshaft @ Inspect, repair, replace as 
shifting from reverse to forward. components, companion flange required. 
attaching nut below specifications. 


@ Dirt or other debris is blocking 
vent. 

@ Observe end yoke bezel for 
damage in seal contact area or 

dust slinger. 


on slip-yoke. 


Lubricant leaking from the axle @ Clean vent tube. 
housing pinion seal, axle seals or 


support arm to housing. 


@ Replace end yoke and pinion seal 
if damage is found. 


TE6123G 


DRIVESHAFT VIBRATES — TESTA 


TEST STEP RESULT >! ACTION TO TAKE 
| A1_ | VERIFY CONDITION 


@ The following procedure should be used to isolate 
part or parts causing concern when a vibration 
condition exists which is thought to be caused by 
driveline components. 

@ Roadtest vehicle to determine critical vibration 
points. Note road speed, engine rpm, and shift lever 
positions at which vibration occurs. 

@ Stop vehicle and run engine with clutch depressed 
(automatic transmission in neutral) through critical 
speed ranges noted above. 


| A2 | TRANSMISSION CHECK 


@ With transmission in neutral and clutch engaged 
(manual transmission), run engine through critical 
speed ranges and note if any excessive vibration is 
apparent. 


| A3_ | TRANSMISSION ALIGNMENT 


@ Check transmission to clutch housing alignment (ZF 
transmission only). 


P) if excessive vibration is 
present, CORRECT 
engine 

or clutch condition 
causing vibration. 


GO to A2. 


STOP. 
GO to A3. 


Yes 
No 


VV 


ALIGN transmission and 
clutch housing. 


TE8723B 
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DIAGNOSIS AND TESTING (Continued) 


Axle Testing 


Certain rear axle and driveline trouble symptoms are 
also common to the engine, transmission, wheel 
bearings, tires, and other parts of the vehicle. For this 
reason, be sure that the cause of the trouble is in the 
rear axle before adjusting, repairing, or replacing any 
of its parts. See Section 00-04. 


Certain trouble symptoms may be caused by 
limited-slip differentials. Check the vehicle certification 
and axle ratio tag to determine the type of differential. 


Location of the axle identification code on the rating 
plate is shown in the illustrations. The first two digits of 
the axle code (located in the right lower corner of the 
plate) are rear axle identifiers. The third digit identifies 
a front axle. Refer to Section 00-01 for a complete 
listing of the codes. 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: 2/91 GVWR: 6600 LB/2994 KG 


FRONT GAWR: 3320 LB REAR GAWR: 4004 LB 
1506KG WITH 1816KG WITH 
LT 215/85R 16D TIRES LT 215/85R 16D TIRES 
16 x 6K RIMS 16 x 6K RIMS 
AT 51 PSI COLD AT 58 PSI COLD 

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE 
SAFETY STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 


VIN: 1 a F0083 


T0112 
De (a) (b) (c) (d) (e) (f) (9) (h) 


_7N 9M 
EXTERIOR PAINT COLORS 


WB TYPE-GVW BODY TRANS AXLE TAPE | SPRING 


LG4 342 Bp '2p029 
133 F251 E (a)(b)(cXd) 


CE4147-J 


Ford Design Axies 


The plant code on the axle identification tag is to be 
used as the official service identifier. 


Driveline, General 


S = STERLING PLANT 
PLANT CODE <7 VV = VAN DYKE PLANT 


MONTH 


= DAY 
10.25 F [21 
RING GEAR 


DIAMETER E6469-C 


The Plant Code for an axle denotes a particular design 
and specific ratio, and if it is a conventional or 
limited-slip type. In addition, the Plant Code will not 
change as long as that particular axle assembly never 
undergoes an external design change. If, however, an 
internal design change takes place during the 
production life of the axle and that internal change 
affects service parts interchangeability, a dash and 
numerical suffix will be added to the Plant Code. 


Note that Plant Codes are identical except the 
tag below shows a numeric. This means that AS 
AN ASSEMBLY both axles are interchangeable; 
however, internally they are different. Therefore, 
each would require different internal service 
parts at service time. 


INTERCHANGEABILITY AFFECTED 
INTERNALLY 


RATIO-CONVENTIONAL AXLE SHOWN 


(LIMITED SLIP = 3L55) DIAMETER £€6470-C 


Dana Design Axles 


Rear axles have a metal tag secured under adjacent 
cover bolt heads listing Ford and Dana part numbers 
and the ratio. Front drive axles have a similar tag. 


05-00-19 
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DIAGNOSIS AND TESTING (Continued) 


Dana Axle Identification Tag 


RATIO 


DANA AXLES 


DANA PART NO. 


Noise Acceptability 


A gear-driven unit, especially a truck drive axle, will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions, as on a newly paved 
blacktop road, for example. The slight noise is in no 
way detrimental to operation of the rear axle and must 
be considered normal. 


Limited-Slip Differential Operation Check 


Refer to Section 05-02F for E-250-350; Section 
05-02H, for F-150 and Bronco; and Section 05-02C 
for F-250-350. 


To demonstrate the proper performance of the 


limited-slip differential: 


Place one wheel on good, dry surface and the other 
wheel on ice, mud or snow. 


Gradually open throttle to obtain maximum traction 
prior to ‘‘break-away’’. The ability to move the vehicle 
will demonstrate proper performance of a limited-slip 
axle. 


When starting with one wheel on an excessively 
slippery surface, a slight application of the parking 
brake may be necessary to help energize the 
limited-slip feature of the differential. Release the 
brake when traction is established. Use light throttle 
on starting to provide maximum traction. 


In vehicle operation, it should be noted that: 


1. If, with unequal traction, both wheels slip, the 
limited-slip axle has done all it can possibly do. 


2. \Inextreme cases of differences in traction, the 
wheel with the least traction may spin after the 
limited-slip has transferred as much torque as 
possible to the non-slipping wheel. 


WARNING: A VEHICLE EQUIPPED WITH A 
LIMITED-SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. DRIVING THE 
AXLE WITH THE ENGINE AND ONLY ONE 
WHEEL RAISED OFF THE GROUND IS NOT A 
RECOMMENDED PRACTICE WITH EITHER 
THE LIMITED-SLIP OR CONVENTIONAL AXLE 
DUE TO THE DANGER OF THE VEHICLE 
DRIVING OFF THE STAND OR JACK. 


Driveline, General 


CUST. AXLE ASSEMBLY NO. 
PREFIX LETTERS 
SUFFIX LETTERS 


INCLUDE ON LIMITED SLIP 
ASSEMBLIES ONLY 


(INSTALLED UNDER 2 O'CLOCK AND 4 O'CLOCK BOLTS ON REAR AXLE COVER) 


E3470-2J 


Total Axle Backlash Check 
Ford Axles 


Raise vehicle on hoist. Use a rigid bar or pipe of 
suitable length and clamp one end to the axle 
companion flange using Companion Flange Holding 
Tool T57T-485 1-B, for half-round flange on F-250-350 
applications, and T78P-485 1-A for F-150 and 
E-Series (circular flange), and the other end to the 
frame or body member in order to prevent movement 
of the companion flange. 


NOTE: Remove driveshaft when performing this 
procedure on circular flange application. 


Lock Axle for Total Backlash Check, Ford 
F-250-350 Axles 


COMPANION FLANGE 
HOLDING TOOL-T57T-4851-B 
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DIAGNOSIS AND TESTING (Continued) 


Lock Axle for Total Backlash Check, Ford E-150 Rotate the free wheel slowly, by hand, until a feel of 

and F-B- 150 Axles driving the axle is encountered. Position a crayon or 
chalk firmly on the side of the tire 305mm (12 inches) 
from the center of the wheel. Rotate the wheel slowly 
in the opposite direction until the feel of driving the axle 


COMPANION is encountered again. 
FLANGE HOLDER 


T78P-4851-A Measure the length of the crayon or chalk mark on the 
tire. If the length of the mark is 25.4mm (1 inch) or 
less, the axle backlash is within allowable limits. 


If the chalk mark is greater than 25.4mm (1 inch), 
check for these conditions: 


1. Elongation of the differential pinion shaft holes in 
the differential case. 


2. Missing differential, pinion, or side gear thrust 
washers. 


3. Galling of the differential pinion shaft and bore. 


4. Excessive gear set backlash. Follow procedure 
for type of axle, to check backlash. 


Dana Rear Axles 


Lower the vehicle so that one rear wheel is resting on Apply parking brake to keep both rear wheels from 
a wheel chock to prevent it from turning. The other turning. Mount a Dial Indicator D78P-4201-B or 
rear wheel will then be used to measure total axle equivalent on the carrier housing with the indicator 
backlash. point positioned to contact the pinion yoke 38. 1mm 
(1-1/2 inch) from the center line of the pinion shaft. 


With the transmission in neutral and engine not running, 
check the total rotational movement of the pinion 
yoke. If the total reading on the dial indicator is 1.9mm 
(0.075 inch) or less, the axle backlash is within 
allowable limits. 


E7668-1A 


Diagnosis Guides, Driving Axle 


CONDITION POSSIBLE SOURCE 


Excessive rear axle noise. @ N.V.H. problem. (Noise, vibration Perform the N.V.H. tests to 
and harshness.) determine whether the noise is a 
N.V.H. caused by an axle problem. 
Refer to Section 00-04. 
Worn or damaged wheel bearing. Perform wheel bearing noise test. 
Refer to Section 00-04. Replace 
bearings if required. 


Loud ‘‘clunk’”’ in the driveline when High idle speed. Adjust idle speed. 

shifting from reverse to forward. Loose engine mounts. Inspect, repair as required. 
Loose or worn driveshaft Inspect, repair or replace as 
components, companion flange required. 
attaching nut below specs. 
Inoperative shock absorbers Inspect, repair or replace as 
and/or loose rear springs or required. 
suspension arms. 
Excessive backlash in axle, or Perform total backlash check of 
transmission. axle. Repair or replace as 

necessary. 

Insufficient lubrication. Add lubricant as required. 
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DIAGNOSIS AND TESTING (Continued) 


POSSIBLE SOURCE ACTION 


Driveline ‘‘clunk’’ as vehicle starts to @ Loose rear spring U-bolts. @ Tighten U-bolts to specification. 

move following a brake stop @ Worn or galled output shaft @ Remove the driveshaft from the 

(two-piece driveshaft). splines. vehicle. Clean the male splines 
and inspect for worn or galled 
splines. Replace if necessary. 

@ Clean and inspect the female 
splines of the slip-yoke for worn or 
galled condition. Replace if 
necessary. 

@ Replace seal. 

@ Using along handle (stencil type) 
brush, apply long life lube evenly 
on all the splines of the slip-yoke. 
Reinstall driveshaft and using a 
hand grease gun lubricate the 
slip-yoke through the zerk fitting 
with Premium Long-Life Grease 
XG-1-C or -K (ESA-M1C75-B) or 
equivalent. 


Worn or galled slip-yoke splines. 


@ Damaged slip-yoke seal. 
Insufficient lubrication in slip-yoke. 


NOTE: Install the slip-yoke making 
sure that the coupling shaft and 
driveshaft are in phase. 


On turns, Dana Limited-Slip axle has a 
high pitched chattering noise. 


Improper lubricant. Dana axles use 
different lube than Ford axles. 
Refer to Maintenance Schedule in 
Section 00-03 for complete 
information. 


Worn or damaged axle unit. 


If axle chatters, siphon or drain 
lubricant from axle and refill with 
specified rear axle lubricant, and 
dosage of friction modifier 

additive. 


Starting with one wheel ona 
slippery surface, slightly apply the 
parking brake. Gradually open 
throttle. If the vehicle moves, the 
axle is operating satisfactorily. If 
no movement, refer to Section 
05-02F. 


Retighten U-bolts and driveshaft. 
Reinstall or replace U-joint. 


Dana Limited-Slip axle does not work 
in snow, mud or ice. 


Driveline concerns. Rear spring U-bolt loose. 

@ U-joint worn or improperly 
installed. 

@ Coupling shaft center support 
bearing improperly installed. 

@ Excessive runout in companion 

flange and damaged U-joint. 


@® Correctly install bearing and 
replace if damaged. 

@ Rotate flange 180 degrees and 
reinstall. Recheck and if not 
acceptable, replace flanges 
and/or U-joint and repair as 
required. 

Refer to Section 04-04. 


@ Excessive lateral and radial tire 
and wheel runout. 
Excessive driveshaft runout. 


@ Replace driveshaft or rotate 
driveshaft 180 degrees and check 
for out-of-balance condition. 

@ Rebalance driveshaft. 

Adjust to specifications. 


@ Driveshaft out-of-balance. 

@ Driveline and pinion angles 
out-of-specification. 

@ Binding, damaged or galled splines 

on slip-yoke. 


@ Check transmission for proper 
lubricant, and clean and lap 
splines. Lubricate splines with 
Premium Long-Life Grease XG- 1-C 
or -K (ESA-M1C75-B) or 
equivalent. 
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DIAGNOSIS AND TESTING (Continued) 


REAR AXLE DIAGNOSIS GUIDE — FORD AXLES 


CONDITION POSSIBLE SOURCE ACTION 


Excessive rear axle noise. @ Differential carrier. @ Roadtest vehicle to assure 
problem is rear axle noise rather 
than other system noise. Refer to 
General Diagnostic Procedure. 
Repair and replace parts as 
required. 


Loud ‘‘clunk’”’ in the driveshaft when @ Driveshaft. @ Raise vehicle, rotate driveshaft by 
shifting from reverse to forward. hand to isolate problem as 
driveshaft or rear axle problem. 
Repair or replace as required. 
Rear axle shafts or carrier. @ Remove and inspect. Repair as 
necessary. 


Limited-slip axle does not work in Differential. @ Perform Differential Operation 
snow, mud or on ice. Check in this section. Repair as 
required per Section 05-02F. 


On turns, the rear axle has a high Lubricant. @ Roadtest vehicle — drive truck in 

pitched chattering noise (limited-slip tight circles, 5 clockwise and 5 

axles only). counterclockwise. If chatter is still 
evident, flush and replace 
lubricant. (See Lubricant 
Specifications at the end of this 


section.) 
Differential. @ Remove differential, repair as 
required. 


Noise is the same on drive or coast. Road noise. @ Normal condition. 
Tire noise. @ Rebalance or replace tire. 
Front wheel bearing noise. @ Adjust or replace wheel bearings. 


Noise tone lowers as vehicle speed is Tire noise. @ Rebalance or replace tire. 
lowered. 


Similar noise is produced with vehicle Engine noise. @ Refer to Section 03-00. 
standing and driving. Transmission noise. @ Refer to appropriate transmission 
section. 


@ Refer to Section 00-04. @ Refer to Section 00-04. 


Noise most pronounced on turns. e@ Differential side gears and pinion @ Replace gears. 
gears. 


Drive noise, coast noise or float noise. | @ Wheel bearings or differential side @ Adjust or replace wheel or 
bearings. differential side bearings. 
@ Ring and pinion gear. @ Check ring and pinion gear. Adjust 
or replace. 


TE8785B 


CHATTERS ON TURNS WITH LIMITED-SLIP DIFFERENTIAL — TEST B 


TEST STEP RESULT P| ACTION TO TAKE 


| B1 | DRIVE VEHICLE 
STOP. 
GO to B2. 


@ Drive vehicle in fairly tight figure 8’s — ten times 
STOP. 
GO to B3. 


total (five clockwise and five counterclockwise). 
1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


| B2 | CHANGE LUBRICANT 
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@ Siphon or drain lubricant from axle and refill with 
ALL RIGHTS RESERVED 


No chatter > 


Chatter still a 
present. 


No chatter id 


Chatter still >» 
present 


specified rear axle lubricant. 


NOTE: F-150, Bronco, E-150 with Ford 8.8 
Limited-slip, add 4 oz. of Additive Friction Modifier 
(EST-M2C 118-A) C8AZ-19B546-A or equivalent. 
E-250-350 with Dana Limited-Slip or F-250-350 with 
Ford 10.25 Limited-Slip, add 8 oz. of Additive 
Friction Modifier (EST-M2C 118-A) C8AZ- 19B546-A 
or equivalent. 


@ Drive vehicle in fairly tight figure 8’s — ten times 
total (five clockwise and five counterclockwise). 
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DIAGNOSIS AND TESTING (Continued) 


CHATTERS ON TURNS WITH LIMITED-SLIP DIFFERENTIAL — TEST B (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
| B3_ | DRIVE VEHICLE 


@ Drive vehicle 40-80 km (25-50 miles) in addition to No chatter 


figure's's. Chatter still P| REMOVE the differential 
present and REPAIR as required. 


TE4767K 


LIMITED-SLIP DIFFERENTIAL DOES NOT OPERATE IN MUD OR SNOW OR ON ICE — TEST C 


TEST STEP RESULT P| ACTION TO TAKE 
ALL FORD AND DANA MODEL 60 AND 70 


@ Starting with one wheel on an excessively slippery Vehicle moves PF) Unit OK. STOP. 


surface, slightly apply the parking brake. Gradually Vehicle doesn’t Pm! REPAIR unit as required. 
open throttle. If the vehicle moves, the axle is mave 


operating properly. 
TE4768E 


ADJUSTMENTS 


Driveshaft Balancing 


Vibration or shudder which is noticeable either on fast 
acceleration, when coasting, or when using the engine 
for braking, may be caused by the rear axle housing 
being loose on the rear suspension, improper tire 
balance, improper driveline installation, or driveline 
balance. 


If driveshaft components are replaced and shaft 
vibration is encountered after installation, disconnect 
the shaft and remove the slip yoke. Rotate the 
slip-yoke 180 degrees; then, reconnect the shaft to 
the slip-yoke and reinstall in vehicle. If the vibration 
persists, disconnect the shaft at the rear axle 
companion flange. Rotate the companion flange 180 
degrees and reconnect the shaft to the flange. 
Driveshafts connected to circular flanges on 8.8-inch 
axles can be indexed in 45-degree increments to fine 
tune the balance of the driveline system. 


If rotating the driveshaft 180 degrees does not 
eliminate vibration, the driveshaft may be balanced, 


CHECKING COMPANION FLANGE 


IMPROPERLY 


PROPERLY 
SEATED 


using the following procedure: 


1. Raise the vehicle on a twin-post hoist so that both 
the front and rear axles are safely supported with 
all wheels free to rotate. 


Remove the rear wheels and tires. Reinstall 
lugnuts to retain brake drums or rotors. 


With the transmission in gear, increase the 
vehicle speed to the maximum vibration level. 
Note and record the speed of this vibration period 
as a baseline speed. 


Check the attachment of all U-joint bearing caps 
of the driveshaft to the transmission yoke for 
improper installation or damaged U-joint bearing 
cap locating lugs. All yokes with worn, shaved, or 
damaged locating lugs must be replaced. 


E6116-1A 
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ADJUSTMENTS (Continued) 


5. 


USE SUPPORT 
STAND AS A 
STEADY REST 


CLAMPS 180° FROM CHALK MARK 


With the transmission in gear, run the vehicle with 
the driveshaft rotating at a speedometer speed of 
64-80 km (40-50 miles); have an assistant 
carefully bring a crayon, piece of chalk, or 
colored pencil up until it just barely contacts the 
rear end, center and front end of the driveshaft. 
The chalk marks will indicate the heavy side of 
the driveshaft. Use caution when checking the 
driveshaft near the balance weights to prevent 
injury to the hands. 


MARKING REAR 
RUN-OUT 


Install two screw-type hose clamps on the 
driveshaft so that their heads are located 180 
degrees from the chalk mark, starting at the 
pinion yoke end of the driveshaft. Tighten the 
clamps. 


oe CHALK MARK 


Run the vehicle up to the baseline speed. If 
vibration is still evidenced, rotate the clamps 
approximately 45 degrees away from each other 
and test for correction of vibration. 


CAUTION: To prevent overheating, do not 
run the vehicle on the hoist for an extended 
period. 
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lf necessary, continue to rotate the clamps apart 
in smaller increments until the vibration is 
eliminated or begins to be reduced. 


If the vibration is not completely eliminated, 
repeat the foregoing procedure and balance the 
front end of the driveshaft, checking for 
elimination or reduction in the vibration level. 


10. Reinstall wheels and tires. 


11. Remove the vehicle from the hoist and road test. 


ROTATING CLAMPS 
CHALK MARK 


Alternate In-Vehicle Driveshaft Balancing 
Procedure 


Rotunda Dynamic Wheel Balancer (Model 
006-0 1400 or Equivalent Equipment) 


1. Road Test—Evaluate and record road speed at 
which vibration occurs. 


2. Raise vehicle on a frame contact hoist. Remove 
the wheels and tires. Reinstall lugnuts to retain 
brake drums. Re-evaluate by starting the engine, 
engaging the transmission and accelerating to the 
indicated speeds at which the vibration was most 
severe during the road test. Suspending the rear 
axle makes the driveline more sensitive to 
vibration. 
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ADJUSTMENTS (Continued) 


3. 


Disconnect the driveshaft from the companion 
flange. Rotate the driveshaft 180 degrees from 
its original position and re-install. Repeat 
evaluation per Step 2 above. 


NOTE: In some cases, rotating the driveshaft 180 
degrees may decrease the vibration to an 
acceptable level. However, if the vibration level is 
increased, install the driveshaft in its original 
position and proceed to Step 4. Driveshafts 
connected to circular flanges on 8.8-inch axles 
can be indexed in 45-degree increments to fine 
tune the balance of the driveline system. 


A vehicle is more sensitive to excessive 
imbalance and/or runout at the rearward end of 
the driveshaft; therefore, locate the heavy side of 
the driveshaft by the use of the strobe light and 
transducer, as follows: 


Scribe an axial chalk line (at any radial location) 
approximately 101.6mm (4 inches) long at the 
rear of the driveshaft. Locate the transducer on 
the bottom side of the carrier, and secure it in 
place. Run the engine and driveline at the worst 
vibration speed noted and visually note the 
position of the chalk line by use of the strobe light. 
This provides a starting point for the initial 
location of the clamps. 
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CHALK LINE 


E6105-B 


LOCATING TRANSDUCER 


TRANSDUCER 


E2724-1B 


5. Stop the engine and rotate the driveshaft so that 
the chalk line is in the same location as it was 
noted under the strobe light. 
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ADJUSTMENTS (Continued) 


6. Install two (stainless steel) hose clamps on the 
driveshaft. Position the clamp heads 180 
degrees from the transducer and tighten the 
clamps. 


TRANSDUCER ot 


E6106-8 


7. Runthe engine and driveline through the speed 
range. If no vibration is felt, remove the lugnuts, 
install the wheels and tires and reinstall the 
lugnuts in the correct position and proceed to 
Step 9. However, if any vibration still exists, the 
combined weight of the two hose clamp heads 
may be in excess. To reduce this excess weight, 
rotate the clamp heads away from each other 
approximately 15 degrees (one each way from 
the original position). Run the engine and driveline 
and note if the vibration has been reduced. 


CAUTION: Do not run the engine with the 
transmission engaged on the hoist for 
extended periods due to the danger of 
overheating the engine and/or transmission. 


8. Continue to rotate the clamp heads apart in 
smaller angular increments until the vehicle feel of 
balance (vibration) is best. At this point, install the 
wheels and tires per Step 7 and road test the 
vehicle to determine the actual degree of 
improvement. If satisfactory improvement has 
been obtained, proceed with Step 9. If no 
improvement has been obtained, the clamps must 
be removed and diagnosis should be re-directed 
to other areas, such as wheels, tires, driveline 
angle, and companion flange runout. For 
additional information refer to Diagnosis and 
Testing in this section. 


When the vehicle has been corrected to a 
satisfactory level, as determined by a road test 
evaluation, tighten the clamps securely. Clean 
thoroughly with lacquer thinner, and spray the 
clamps with a commercially available black paint 
for a finished appearance. 


Axle Adjustments 


Certain rear axle and driveline concern symptoms are 
also common to the engine, transmission, wheel 
bearing, tires, and other parts of the vehicle. For this 
reason, be sure that the cause of the concern is in the 
rear axle before adjusting, repairing or replacing any 
of the parts. See Section 00-04. 


Pinion and Ring Gear Adjustments 


Two adjustments affect drive pinion and ring gear 
tooth contact. They are drive pinion depth and drive 
pinion and ring gear backlash. 


PINION LOCATION 
ADJUSTMENT 


COLLAPSIBLE 
SPACER 


j 


1, 


PINION 
LOCATING 


BACKLASH SHIM PACK 


ADJUSTMENT 


+ DECREASE 
BACKLASH 


5 


a 
MGM. 9 
RIGHT DIFFERENTIAL 


LEFT DIFFERENTIAL SHIM 


SHIM 


£1476-18 
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ADJUSTMENTS (Continued) 


DANA REAR AXLE 


PINION 
BEARING 
REMOVE SHIMS PRELOAD 


\//06//) en 
\\1 i, 


oa cae 


INNER \ PINION LOCATING 
BEARING SHIM PACK 


AADD SHIMS f 


DECREASE 
BACKLASH alte 


DIFFERENTIAL BEARING 
SHIM PACKS 


£6406-D 


The pinion depth adjusting shims are installed between 
the drive pinion head and rear pinion bearing, 
therefore, adding shims moves the drive pinion toward 
the ring gear, and removing shims moves the drive 
pinion away from the ring gear. 


On Ford integral axles, drive pinion and ring gear 
backlash is adjusted by adding or removing shims 
between the differential case side bearings and carrier 
housing. On DANA axles, backlash is adjusted by 
adding or removing shims between the differential 
case and differential bearings. 


Shim Selection 


Individual differences in matching the differential 
housing and the (rear) pinion bearing require the use of 
a shim(s) to locate the pinion for correct contact with 
the ring gear. 


Ring Gear Replacement Dana Axles 


New ring gear bolts should be used to attach a new 
ring gear to the differential case. Grade 9 bolts with 
increased torque requirements are now required. 
Refer to Section 05-02D. 


Place the new ring gear on the differential case and 
insert the bolts through the ring gear and into the case 
and tighten the ring gear bolts to specifications at the 
end of this section. 


Axle Lubrication 


The ability of any axle to deliver quiet, trouble-free 
operation over a period of years is largely dependent 
upon the use of good quality gear lubricants. To make 
sure gears and bearings will last as long as possible, 
use only specified hypoid gear lubricants. 


Dana and Ford rear axles use different lubricants as 
follows: 


@ Ford requires ESP-M2C 154-A (EOAZ-19580-AA) 
@ Dana requires ESW-M2C 105-A (C6AZ- 19580-E) 


It is recommended that the lube be replaced in all rear 
axles at 100,000 mile intervals, or if the axle has been 
submerged in water, or more often under certain 
extreme conditions. High Performance Rear Axle 
Lubricant F 1TZ-19580-B is available for repairs and 
refills in situations that fall into the severe or extreme 
use categories. Refer to maintenance schedules. 


Dana front drive axles have different lubrication 
requirements for different applications. 


@ F-150-250 requires WSL-M2C 191 (F 1TZ-19580-A 
or equivalent) 


@ F-350 requires ESW-M2C 105A (C6AZ- 19580-E or 
equivalent) 


Draining 
Dana Axles 


Dana axles do not have a drain plug. The cover should 
be loosened and removed from the housing to allow 
drainage. The RTV Sealer must be removed from the 
cover and axle housing. Reseal with Silicone Rubber, 
E7TZ-19562-A (ESL-M4G273-A) or equivalent. 


NOTE: A suction pump may also be used for draining 
lube from the housing. 


Filling 
Ford Axle 


The filler hole is in the carrier casting. Fill F-150 and 
E-150 axles 1/4 to 9/ 16 inch below bottom of the 
hole. 


To check F-250-350 axles for proper lubricant 
level, the filler plug should be backed out slowly. 
If seepage occurs around the threads of the plug, 
immediately turn the plug back in to avoid any 
drainage. This condition indicates that the 
specified factory fill amount of lubricant is in the 
axle. Service fill is level with bottom of filler hole. 
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ADJUSTMENTS (Continued) 


Dana Front and Rear Axies 


The lubricant level in these axles may vary depending 
on internal casting variations, spring orientation, or 
flatness of the floor or hoist involved, as well as the 
amount of fill. During manufacture, axles are filled by 
volume, not to a specific level. Dealer inspection of 
rear axle lubricant level is not an authorized element of 
vehicle preparation. The only times a dealer should 
check lubricant levels are: 1) when a leak is suspected 
or observed, or 2) when an axle repair requires 
draining and refilling. 


These Dana rear axles have a proper lubricant fill level 
of 0.01-0.03mm (0.25-0.75 inch) below the bottom of 
the fill hole in the rear cover. Dealers should avoid 
overfilling the axles above this range because 
overfilling can cause foaming and raise the 
temperature of the lubricant, leading to lubricant 
oxidation and eventual gear or bearing failure in 
extreme cases. The extra lubricant may also be 
expelled through the axle vent hose. 


Rear Wheel Bearing and Seal Removal and 
Installation 


Two types of rear wheel bearing assemblies are used 
in truck axles. Straight roller bearings are used in 
semi-floating axles, which are used in all light trucks 
under 8551 GVW. The bearing rides on the axle shaft. 
Opposed pairs of tapered roller bearings are used on 
all full-float axles, which are used on vehicles over 
8550 GVW. The bearings ride on the axle housing 
outside the shaft. For removal and installation 
procedures, refer to Section 05-02D, Section 05-02F, 
Section 05-02G, or Section 05-02A. 


Light trucks under 8551 pounds GVW have 
semi-floating axles which are equipped with straight 
roller bearings. The oil seal is outboard of the 
bearings. Full service procedures for these bearings 
and seals are provided in Section 05-02D, Section 
05-02F, Section 05-02G, or Section 05-02A. 


CLEANING AND INSPECTION 


Inspection Before Carrier Disassembly 

The differential case assembly and drive pinion should 
be inspected before they are removed from the carrier 
casting. These inspections can help find the cause of 
the concern and determine the correction needed. 

1. Wipe the lubricant from the internal working parts 
and visually inspect the parts for wear and/or 
damage. 

Rotate the gears to see if there is any roughness 
which would indicate worn or damaged bearings 
or gears. 

Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks/ chips. 


Set up a dial indicator, and check ring gear 
backlash and ring gear backface runout. 


NOTE: On F-Series, Econoline and Bronco 
vehicles equipped with Rear Anti-lock Brakes 
(RABS), mount Dial Indicator with Bracketry 
TOOL-4201-C on the carrier so the tip of the dial 
indicator contacts the backface of the ring gear. 
There is a space provided between the excitor 
ring and the ring gear for measuring ring gear 
backface runout. 


Proper gear set assembly must be checked using 
the Pinion Depth Gauge T79P-4020-A which 
shows correct pinion shim required to assure 
acceptable running condition. 


CHECKING RING AND PINION GEAR BACKLASH 


\ 


1 


(( 


IN 


DIAL INDICATOR 
TOOL-4201-C 


W a 
E4972-1C 


RING GEAR BACKFACE RUNOUT 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 
TOOL-4201-C 


an 
a 

4 

am 


TTT ry Fy tie 
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CLEANING AND INSPECTION (Continued) 


Inspection After Carrier Disassembly 
All Axles 


Thoroughly clean all parts. Pinion seal is synthetic 
rubber and must not be cleaned, soaked or washed in 
cleaning solvents. Always use clean solvent when 
cleaning bearings. Oil the bearings immediately after 
cleaning, to prevent rusting. Inspect the parts for wear 
or damage. If rust is present, remove with a wire brush 
mounted on a power drill or equivalent. Rinse clean 
with metal-prep solvent on sponge or rag to remove all 
particles. With a clean sponge, coat tube interior with 
Dupont 3012-5 Red Oxide Preparakote or equivalent. 
Allow to dry for a minimum of one hour. 


When a scored gear set is replaced, the axle housing 
should be washed thoroughly. Inspect individual parts 
as outlined below. 


Gears 


Examine the pinion and ring gear teeth for scoring or 
excessive wear. Worn gears cannot be rebuilt to 
correct a noisy condition. Gear scoring is the result of 
excessive shock loading, vehicle loading, or the use of 
an incorrect lubricant all of which contribute to the loss 
of lubricating film between the two gears. Scored 
gears cannot be reused. Examine the teeth and thrust 
surfaces of the differential gears. Wear on the hub of 
the differential side gear can cause a chucking noise 
known as chuckle when the vehicle is driven at low 
speeds. Wear of splines, thrust surfaces, or thrust 
washers, can contribute to excessive driveline 
backlash. 


Sensor 


Inspect the Anti-lock Brake System sensor pole piece 
for loose metal particles, and clean if required. Note 
any indication of axle lubricant leakage through core of 
sensor or around perimeter. Replace as required. 


Speed Sensor Ring 


Examine the Anti-lock Brake System speed sensor 
ring to see that it is firmly pressed on to the differential 
case and check it for damaged (dented, chipped or 
missing) teeth that could result in erratic RABS 
performance. If damage is found, remove and replace 
speed sensor ring. 


Bearing Cups and Cone and Roller Assemblies 


Check bearing cups for rings, scores, galling, or 

excessive wear. Pinion bearing cups must be solidly 

seated in the housing bores. Check for seating by 

attempting to insert a 0.04mm (0.0015-inch) feeler 

ae between these cups and the bottoms of their 
ores. 


When operated in the bearing cups, cone and roller 
assemblies must turn without roughness. Examine the 
large roller ends for wear. If the original blend radius 
has worn to a sharp edge, the bearing should be 
replaced. 


If inspection reveals either a worn bearing cup or a 
worn cone and roller assembly, both parts should be 
replaced to avoid damage. 


Pinion Flange 


Be sure that the surfaces of the pinion flange have not 
been damaged in removing the driveshaft or in 
removing the flange from the axle. The end of the 
pinion flange that contacts the front pinion bearing 
inner race or slinger washer, as well as the flat surface 
of the pinion nut counterbore, must be smooth. Polish 
these surfaces if necessary. Note also the barrel of 
the pinion flange (circular or half round) for any 
damage which could permit the pinion seal to leak. 
Roughness aggravates backlash noises and causes 
wear of the flange and pinion nut, with a resultant loss 
in pinion bearing preload. 


Carrier Housing 


Make sure that the differential bearing bores are 
smooth (if applicable). Remove any nicks or burrs from 
the mounting surfaces of the carrier housing. 


Differential Case 


Make sure that the hubs where the bearings mount are 
smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the 
differential side gears in their counterbores. 


NOTE: Care should be taken to prevent damage to the 
RABS speed sensor ring while handling and servicing 
the differential case. 


Limited-Slip Differential Parts 


Inspect the clutch plates for uneven or extreme wear. 
The dog-eared clutch plates must be free from burrs, 
nicks or scratches which could cause excessive or 
erratic wear to the internally splined clutch plates. The 
internally splined clutch plates should be inspected for 
condition of the material, and wear. Replace the plates 
if their thickness is less than 1.5mm (0.058-inch) or if 
the material is scored or badly worn. Inspect the plate 
internal teeth for wear. Replace them, if excessive 
wear is evident. 


Plates should be replaced as a set only. Examine all 
thrust surfaces and hubs for wear. Abnormal wear on 
these surfaces can contribute to a noisy axle. 


SPECIFICATIONS 


Torque Specifications 


FORD RING GEAR BOLTS 


Description | oNm | Lb-Ft 
96-115 | 70-85 
10.25 inch 136-163 100-120 
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SPECIFICATIONS (Continued) 


DANA GRADE 8 RING GEAR BOLTS 


Description | Nem Lb-Ft 
Models 44 and 50 
Models 60 and 70 


Spring Capacity at Pad 


DANA GRADE 9 RING GEAR BOLTS 


|Description | em |b Ft 
[Models 44ands0 | 15 | 
[Models60and70_ | 56 | 115 
jModeiao 208 


NOTE: Grade 9 screws are identified by seven radial 
lines on head. Grade 8 screws are no longer 
recommended for service. 


3.54/4.10 


3.54/4.10 
3.07/3.54/4.10 


3.54/4.10 


Curb Load Empty 


Sprin 
Part No. (5560) 


3.54/3.73 
| sF2UA-FD—s|—3.07/3.54/4.10 
3.07/3.54/4.10 
3.07/3.54/4.10 
3.07/3.54/4.10 


9 
F2UA-KD 3.07/3.54/4.10 
| F2UA-KD | —_(3.07/3.54/4.10 5 1/4° 


F2UA-KD 3.54/4.10 5 1/4 


CE6462-C 
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SPECIFICATIONS (Continued) 


DRIVESHAFT ANGLES TO HORIZONTAL AT CURB LOAD EMPTY — E150, E250, E350 


cmonuses pring Rating at] Curb Load 
Rear Axle Transmission Pad (Lbs) Empty Angle 
All AOD Pate | 5.08 
Ford C6/E40D 
8/8 


oe cae 


tal] s400 Dana | coresoo [0] | 02 | 13 
5. 2353 


Empty Rear Ride Height 
(Axle to Frame) @ 


5a | 6.18 


6340 Dana | C6/E40D pe 02 
2777 


| 512@ | 598 | 152 
A | 598 | 52 
7800 Dana | 598 | 152 
@ Measure the empty rear axle ride height (axle to frame) between the axle tube and the lower flange on the frame as shown in the illustration 


below. 
@ Two-piece drivelines. 


REAR AXLE TUBE | | 2 EMPTY REAR AXLE HEIGHT DIMENSION 


CE6461-D 


ENGINE ANGLE TO HORIZONTAL 
E-150 — E-250 — E-350 


Angle 


| Model | Wheelbase | Engine | Transmission =| Anglo: 
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SPECIFICATIONS (Continued) 


REAR DRIVELINE ANGLES, BRONCO (4x4) 


Rear Axle 
Engine Rear GVW. 
(L) Transmission} Spring | Ring Gear | Capacity 


o | M500 
| 49 | MSOD-HD | 
4.96.05.8 | E400 
es ee 
ae 
7-18 


REAR DRIVELINE ANGLES, F-150 (4x4) 


Wheel Engine Rear 
Base (L) Transmission| Spring 


F-150 (4x4) 2967 
196.088 


Blocked 


$ 


[ase [50 


$ 


7.18 


S| > 


EBTAKA [3800 
x78 4960 ESTAKA 


G 
8 
.0/5. 8 
8 
8 380 
8 
; 8 380 
8 
8 
: 
[—s70_[ +960 | wso0_| rovaia | 88 | 600 
[sno_| FoTaia | 88 
[00 @ | 3800 
: 8 
.0/5. 8 38 
: 8 
8 380 
a 
8 
8 
8 
8 
8 


. 


3378 4.9/5.0/5.8 FOTA-LA | 3800 | 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


3800 


0 

0 

0 

00 

[3826 , 
[sees | sons | e400 | FoTAia | 

3937 4.9/5.0 FOTA-LA 00 


A 
. 
8 
A 8. 
3378 4.9/5.0 FOTA-LA 8. 
A 
8 
8 
500 g 


8 
8 


Driveshaft Pinion 
Angle Angie 
(Degrees) | (Degrees) 


VW. Ride Height 
Ring Gear | Capacity (mm) 


[—wso0 | eataxa [ee | 3000 | 19600 
[exon | estaxa [ee | 3800 | 19600 
[2067 [49 | wsnd_| tataxa [98 | s000_| 19600 
[so | aoo | estaxa | a8 | se00 | 10508 

| 
Testaxa | ea | 3000 | 10608 


OD ; 
OD : 
OD 

T-18 

OD 

T-18 


Troma [a8 | 600 | vers 
[a8 [3800 | versa 


05-00-33 


CE8818-A 


Rear 


CE8819-B 
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05-00-34 Driveline, General 05-00-34 


SPECIFICATIONS (Continued) 


REAR DRIVELINE ANGLES, F-250 (4x4) 


Rear Axle 
Blocked 7 Pinion 


lesen Gvw. | Ride Height Angle 
Ring Gear | Capacity (mm) (Degrees) 
EATA-EA | 10.25 | ; 
EATA-EA | 10.25 | 

E4TA-EA 

E4TA-EA 


E4TA-EA 


z 


E7TA-FA 
M5HD @® E7TA-FA 10.25 


8 
3937 6 E7TA-FA 10.25 


3378 M5HD ® ETTA-FA 


@ Wide Ratio/Close Ratio 
@ Close Ratio 


CE8820-B 


REAR DRIVELINE ANGLES, F-350 (4x4) 


Rear : 
Spring i 


| 3378 | 5.875 | ce | EsTASA 
| 3378 | 5.87.5 | MSHD@ | EsTA-SA 
| 73 | MSHD@ | E4TA-SA | 


@ Wide Ratio/Close Ratio 
@ Close Ratio 


CE8821-B 
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05-00-35 


Driveline, General 05-00-35 


SPECIFICATIONS (Continued) 


REAR DRIVELINE ANGLES, F-150 (4x2) 


F-150 (4x2) 
REG. CAB 


F-150 (4x2) 
SUPERCAB 


Blocked Engine Coupling | Driveshaft 
Wheel Engine Rear GVW. Ride Height Shaft Angle Angle 
Base (L) Transmission] Spring Capacity (Degrees) | (Degrees) 
2067 _| «90 [ wsop | evtana [88 | 3000 | 158 | 58 | — 1 aa Teo 
2067 | 4968 | esop | ertara [88 | 3000 | 1958 | ss | — | a9 1 0 
-_267 [| 50 [ aon evtara [sa | 3600 | 158 | ss | — 1 aa | 60 
2067 | 4960 [tie | evtana [88 | 3600 | 1058 | 85 | — 1 aa 1 60 
|_s378_ | 4960 [soo | evtara [ee | 3800 | 1958 | ss | — 18a] 60 
se | 4960 [ msop | evtara | es | 3800 | 1858 | ss | 50] 76 160 
__ss7e_[ «9 [ wsuo [| evtara | a8 | 3900 | 1858 | ss | 51] 76 T6077 
3378 | 495.08 | esop | evtara | a8 | 3000 | 1958 | 68 | — | es [60 
3378 | «96.0 [ Tie [vevtara [es [| 3000 | 1058 | 55 | — | ea a0 
3a [| 50 | aon Tevtara [8a | 9800 | 158 | ss | 1 es 160 
__sa78_{ 5058 [ ce | evtara | as | 3800 | 1058 | 55 |— 16s | 60 
seo | 921 | ns TK TCs SCT CS 
| 3378 | 4.95.0 | M500 | E7TA-NA | ss  [ se00 | i921 [ 55 | 50 | 79 | 61 
| 3378 | ag | MSHD | ~E7TA.NA Ys ey XD 
__3378__|ao.058| eson | evtana | 8 | 3000 | 1921 | 55 | — | 67 1 61 
SN SY 
_ se _{ 50 | aon | evtana [es | 3600 | 1921 | 55 | — | ee 161 
| _3378_| so58 | ce [evtana [as | 3600 | 1921 | 65 | — | 67161 
|3526_ {| 496.0 | msop [evtana | as | 3000 | 1921 | 65 | 46] 768 161 
| 3526 | 495.058 | eso | evtANA | 88 | 3800_| 1921 | 85 | a3 1777 11 
| 3526 | 50 ~~ | AOD | CETTA-NA a ee 
| 3526 | 49.0 | tis | E7TANA | 88 | 3800 | es ee ee 
|__3937__ | 495.0 [ mson | evTana | 88 | 3800 | 1921 | 55 | 381677 
|__3937__| 4.95.06.8 | e4op [| E7TANA | 88 | 3800 | 1921 | 55 | 38 
| 3937] 50 ~—T AOD S|sSEVTANA | 88 | i921 | 55 OT 88C 
8.8 Se ee 


CE8822-B 


REAR DRIVELINE ANGLES, F-250 (4x2) 


F-250 (4x2 
SUPER CA 


Blocked 
Rear GVW. Ride Height 
Spring Ring Gear Capacity 


3378 4.9/5.0 | MS50D_ | E4TA-EA 
3378 4.9/5.0 | MSOD | E4TA-EA 


3378 | 49 | MSHD@ | E4TA-EA 


® 


M5HD @® E7TA-FA 


E7TA-F 
3378 
3378 
3378 
3937 | 5.87.37.5 | E40D_ | E7TAFA | 
C6 


3937. | 5.8/7.5 | MS5HD@ | E4TA-SA 
3937 | 7.3 | M5HD@ | E4TA-SA 


@ Wide Ratio/Close Ratio 
@ Close Ratio 


CE8823-B 
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SPECIFICATIONS (Continued) 


REAR DRIVELINE ANGLES, F-350 (4x2)) 


Blocked Engine Coupling 

Wheel Engine Rear GVW. Ride Height Shaft Angle 
Base (L) Transmission} Spring (Degrees) 
[—sare__[sarars| 40D | eatASA | 1025 | 7400 | 17808 
[save | _5a75 | ce | EaTASA | 10.25 | 7400 | 17335 _| 
[3378 | 5875 | MSHD@ | EaTASA | 1025 | 7400 | 173.35 _ 

wzre__| Sarans| cod | E7TAFA | 10.25 | 6250 | 199.07_| 
[—aa7e__| 4968 | co | E7TAFA | 10.25 | 6250 | 198 
[ave_[sanars| weno | e7mara | 1025 | 0250 
acm [5872 woo [era [as |e 

[sare | 4968 | co | EVTAVA | 1025 | 6250 _| 

P3075 | seas | e400 | E7TAVA | 1025 | 6250 _| 

[375 | 73 | MSHD@ | EvTAVA | 10.25 | 6250 

| 4085] 498 | cé OT EVTAYA | 11.25 | 8250 

| 4085 | 5.8/7.37.5 | E4OD | E7TAYA | 11.25 | 8250 

| 4085 | 7.3 | MSHD@ | E7TAYA | 11.25 | 8250 

| 3937] 7.37.5 | 40D | E7TAFA | 10.25 | 7400 

| 3937, | 73 | MSHD@ | EVTAFA | 10.25 | 7400 

| 3937 | 7.3/7.5 | MSHD@ | E7TAFA | 10.25 | 7400 

| 3937 7375 | ce EVTAFA | 10.25 | 7400 


@ Wide Ratio 
@ Close Ratio 


CE8824-B 


REAR DRIVELINE ANGLES, F-SUPER DUTY 


Blocked 
Rear GVW. Ride Height 
Spring Ring Gear Capacity 


@ Wide Ratio/Close Ratio 
@ Close Ratio 


CE8825-B 


ENGINE ANGLE TO HORIZONTAL — F-SUPER DUTY 
MOTORHOME CHASSIS 


CE8252-B 
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05-00-37 Driveline, General | 05-00-37 


SPECIFICATIONS (Continued) 


DRIVESHAFT — TORQUE LIMITS 


Bolt Yoke to Coupling Shaft 148-165 @ 201-222 @ 
175-240 238-325 
250-300 339-406 


160 216 


Nut — U-Joints — U-Bolt 5/16-18 8-15 11-20 
3/8-18 17-26 24-35 
7/16-20 30-40 41-54 


Coupling Shaft Center Bearing 7/16-20 37-54 
Bracket-to-Support ug 

Bolt — Drive Shaft U-Joint to Rear 1/2-20 

Yoke 

Bolt and Nut — U-Joint Adapter to 1/2-20 60-70 

Rear Axle 62-04 


Circular Flange Bolts a OI OI 


Double Cardan Driveshaft-to- 5/16-24 
Transfer Case Bolts 


Driveshaft-to-Front and Rear Axle 5/16-18 
U-Bolt Nuts 
Bolt — Strap @ 5/16-24 <<” 


NOTES: 
@ Dana Axle 
@ F-250 H.D. and F-350 with M5HD Transmission and F-Super Duty. 


FRONT AND REAR AXLE LUBRICANT CAPACITIES 


Axle Model 
Ford Axle — 8.8 Inch Ring Gear @ | F-150/Bronco 


Ford Axle 10.25 Inch Ring Gear © | F-250-350 (4x2) — Dual Rear Wheels 
F-250-350 (4x4) 


Dana 44 IFS — Front @ F-150 (4x4), Bronco ie Od 
Dana 44 IFS-HD — Front ® |F-250(4x4) 8 


Imperial 
Pints 


_— 
~l 


|Dana6O—Front_ | F-350(4x4) 


Dana 80 — Rear F-Super Duty Chassis Cab, Commercial 
Stripped Chassis and Motor Home 
Chassis 


@ Add 2 U.S. ounces of Additive Friction Modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent to Dana Front Drive Axle with limited 
slip differential. 
@ Add 8 U.S. ounces of Additive Friction Modifier, CBAZ-19B546-A (EST-M2C118-A) or equivalent to Dana rear axles with limited slip differentials. 
@ Add 4 U.S. ounces of Additive Friction Modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent to Ford 8.8 inch limited slip rear axles. 
@ 7.5 pints is the factory fill. In vehicle fill is 6.5 pints. Ford 10.25 inch Axles with Limited Slip differentials. 
® Add 8 oz. of Additive Friction Modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent to Ford 10.25 inch ring gear Limited-Slip Axles. 
NOTE: Replace axle lube at 100,000 mile intervals. Refer to maintenance schedules. 


Dana 50-IFS — Front @ F-250 (4x4) HD eee es 


_ 
~ 
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05-00-38 Driveline, General 05-00-38 
a Sea hs wk RS ce a Ee ye RR a a ae 


SPECIAL SERVICE TOOLS/EQUIPMENT 
= Or 0 
Description illustration Description illustration 


T68P-4602-A T92L-4851-C 
r<O>t 


Pinion Angle Level Gauge Clamp Plate 
T92L-4851-C 


TOOL-4201-C = T92L-4851-D 
Dial Indicator with Bracketry Syif=l Companion Flange Runout 


Gauge oy 
= 
e 

T92T-4851-0 


T57T-4851-B T92L-4851-E 
Companion Flange Holding Tool . Gauge Pin 


oS, 


T92T-4851-E 


T78P-4851-A T92L-485 1-F 


Companion Flange Holding Tool Gauge Pin 
= 


T92T-4851-F 


T92L-4851-G 
Gauge Pin 
T79P-4020-A 
Pinion Depth Gauge 


Tool Number Description 
D78P-4201-B Dial Indicator 


ROTUNDA EQUIPMENT 


T79P-4020-A 
Tool Number Description 
T92L-4851-B 006-0 1400 Strobe Balancer 
Companion Flange Runout 


Gauge 


T92L-4851-B8 


(Continued) 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


05-01-1 Driveshaft 05-01-1 
ee) 


SECTION 05-01 Driveshaft 


SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS REMOVAL AND INSTALLATION 
Adjustable Driveline Support Plate..............ccssceses 05-01-18 Driveshaft (One-Piece Model s)..........cccccccesscecsseveces 05-01-7 
Driveshaft Alignment ...........cccssccccccscecceccccsccncnccecs 05-01-17 Driveshaft (Two- or Three-Piece), F-Super Duty 
Driveshaft Runout and Balance ............cessesssssscsees 05-01-17 Commercial Chassis and Motorhome 
DESCRIPTION AND OPERATION Chassis Vehicles ..........ccscccsccsscccescccccscccccccccccceces 05-01-8 
Double Cardan-Type U-Joint Driveshaft.................. 05-01-5 Driveshaft, Double Cardan-Type U-Joint............... 05-01-10 
Front Axle Driveshatt...............cscscscssscscsscccesecsccensnes 05-01-6 Driveshaft /Coupling Shaft (Two-Piece), 
Single Cardan-Type U-Joint Driveshaft............cececes 05-01-2 Except F-Super Duty, Commercial Chassis 
Universal Joints ..........cscessssccceseccscccccccccccccssccscscnsces 05-01-3 and Motorhome Chassis .........ccsscsceccccscesssccecececes 05-01-6 
DIAGNOSIS AND TESTING. ............cccscscsecscccccsccnsccensce 05-01-6 Front Driveshatt ......cccccccsccccocscsccccnensrscccccccecenscsacs 05-01-11 
DISASSEMBLY AND ASSEMBLY SPECIAL SERVICE TOOLS ..........scsccccccsccsscscscccccnccecs 05-01-20 
Double Cardan-Type U-Joints ............cscscscscsecscnees 05-01-13 SPECIFICATIONS. ..........ccccccccccevcccccccccecccccnscecsceseccces 05-01-20 
Slip Between Center Driveshaft ............ccseseseees 05-01-15 VEHICLE APPLICATION ..........csccccccnscsccccccrccnccccccescens 05-01-1 
Single Cardan-Type U-JoiInt ............csccsscscscncenccnces 05-01-11 


VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350 4x2, 4x4, F-Super 
Duty Chassis Cab, Commercial and Motorhome 
Chassis and Bronco Vehicles 


DESCRIPTION AND OPERATION 


The driveshaft is a tubular shaft which is used to 
transfer torque from the engine, through the 
transmission output shaft, to the differential in the axle, 
which in turn transmits torque to the wheels. 
Driveshafts differ in length, diameter, and type of slip 
and axle attachment, to accommodate various 
wheelbase and powertrain combinations. 
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DESCRIPTION AND OPERATION (Continued) 


Single Cardan-Type U-Joint Driveshaft 


The driveshaft or coupling shaft used on 

E- 150-250-350, F- 150-250-350, F-Super Duty 
Chassis Cab, Commercial Chassis, Motorhome 
Chassis and Bronco vehicles, is composed of the 
universal joints (U-joints), connecting shafts, attaching 
flanges, and slip-yokes. The number of shafts and 
U-joints used depends on the vehicle application. 


ONE PIECE DRIVESHAFT 
NUT SLIP YOKE DESIGN 
382836-S 100 


SNAP RING 

Os 
e BEs 7ING 
ms me 


DUST 
SEAL UNIVERSAL JOINT 
4859 on 
HALF ROUND SPIDER 
- COMPANION 
FLANGE U-BOLT 


4851 386867-S 
\e 
fa eee 
“Ne SHAFT ) 


ees 


SLIP YOKE 
4841 FRONT a VEHICLE 
SLIP YOKE ASSEMBLY 
COUNTERBORE/PILOT 


PLAIN 
YOKE 
4841 4841 


PARTIAL OR SLIP YOKE WITH 
NON-COUNTERBORE COUNTERBORE/PILOT 


DAMPER 


ua DAMPER 
ik Ne 


LOW INERTIA SLIP YOKE HIGH INERTIA 
WITH DAMPER 


E2096-G 


Driveshaft, Disassembled View 


Some vehicles use a one-piece slip-yoke type 
driveshaft. A universal joint and splined slip-yoke are 
located at the transmission end of the shaft, where 
they are held in alignment by a bushing in the 
transmission rear extension. The splined slip-yoke and 
transmission output shaft permits fore and aft 
movement of the driveshaft as the rear axle moves up 
and down. This provides smooth performance during 
vehicle operation. An oil seal at the transmission 
prevents leakage and protects the slip-yoke from 
dust, dirt and other harmful material. A second 
universal joint mates with the companion flange at the 
rear axle. 
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DESCRIPTION AND OPERATION (Continued) 


Part Part 
Number Description Number Description 


4851 Axle (Circular) Companion —_— Spider 


Flange 4602 Driveshaft Assembly 
4A378 Rear Flange 4635 U-Joint Kit 


N800594-S100 | Bolt Snap Ring 
— Seal Bearing 
(Continued) Slip-Yoke 


Others use a coupling shaft in conjunction with a 
driveshaft. Care must be taken to align the shafts as 
shown in the illustrations. The two-piece driveline 
system incorporates a ‘‘necked down”’ coupling shaft 
stub with a blindspline feature which assures positive 
phasing action. The ‘‘blindspline’’ feature is not used 
on the F-Super Duty Commercial and Motorhome 
Chassis. 


| Item Description 
| 6 Spider 


Two different attaching systems are incorporated to 
attach the driveshaft to the drive axle. Depending on 
application, either a driveshaft rear flange is bolted to 
the (circular) companion flange, or a universal joint is 
attached to the axle (half-round) companion flange by 
means of U-bolts, or bolts with straps. 


Universal Joints 


The universal joints are of a lubed-for-life design 
except on commercial and motorhome chassis 
vehicles. Two types of universal joints are used on 
Ford light trucks: Dana design and Ford design. The 
designs are similar except the Ford design universal 
joints are equipped with a nylon thrust washer at the 
base of the bearing cup. This thrust washer controls 
end play, positions the needle bearings and improves 
grease movement. Parts are not interchangeable 
between Dana and Ford design universal joints. 


NOTE: Other type universal joints should not be used 
E8739-B 


[item |Description 


Bearing Cup 

Thrust Washer (Ford Design Only) 
Needle Rollers 

Grease Seal 

Trunnion 


in place of the Ford design. Driveshaft imbalance and 
vibration may result. 


CAUTION: Universal joint components from 
different manufacturers or new and used 
universal joints should never to be mixed. 
Universal joint kits are to be installed as complete 
assemblies only. 


(Continued) 
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DESCRIPTION AND OPERATION (Continued) 


Driveshaft Assembly 


COUPLING SHAFT SUPPORT 
BRACKET CENTER BEARING ASSY. 


INSTALL 
DOWN -TURNED LIP DRIVE SHAFT AND 
OF RUBBER INSULATOR SLIP YOKE ASSY 
FACING COUPLING SHAFT TWO—PIECE DRIVELINE SYSTEM , 


DUST SLINGER GREASE SEAL ORIVE SHAFT SLIP YOKE 


BEARING RETAINER RING 
RUBBER INSULATOR 


COUPLING SHAFT CENTER BEARING ASSY. 


SUPPORT BRACKET 
S CKET 
COUPLING SHAFT/CENTER BEARING ASSEMBLY ‘°Oyier° RUBBER INSULATOR UPPORT BRACK 


\ OUST SLINGER 


SPLINED STUB . Y BEARING ASSY. 


SHAFT ENO BEARING SHIELD 
(RETAINER) 


RUBBER INSULATOR 


‘ af BEARING SHIELD 
NECKED DOWN A, eo (RETAINER) 


BLIND SPLINE BEARING 
COMPONENTS 


| 12.70mm (% INCH) 

. FLANGE TOWARD 
SUPPORT ____s> STUB SHAFT END 
BRACKET 


CENTER SUPPORT COMPONENTS 


COUPLING SHAFT ASSEMBLY 


BLIND SPLINE 


SLIP YOKE ASSY. 


VIEW 2 


GREASE SEAL WITH GREASE FITTING 


DRIVESHAFT ASSEMBLY OTVE SHAFT Assy. €9671-2D 
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DESCRIPTION AND OPERATION (Continued) 


All two- and three-piece driveshaft vehicles are All driveshafts are balanced. Therefore, if the vehicle 
equipped with center support bearings that are is to be undercoated, cover the driveshaft to prevent 
prelubricated and sealed for the bearing life. undercoating material from getting on the shaft. 


U-joints equipped with grease fittings should be 
lubricated at the specified intervals. Driveshaft to 
coupling shaft slip-yokes, however, require periodic 
lubrication. The U-joint bearings are retained on the 
U-joints spiders by snap rings and U-bolts or straps on 
some applications. 


Driveshafts and coupling shafts are balanced: 
therefore, if the vehicle is being undercoated, the 
shafts and all open spline areas must be covered to 
prevent undercoating material from getting on the 
shafts. 


Double Cardan Assembly 
U-Joint Assembly 

Center Yoke 

Socket Yoke 

Centering Spring 
Companion Flange 

Slip- Yoke 


1330/1350 UNIVERSAL JOINTS E8740-B 
SLEEVE NO. 310048 


BUSHING NO. 324128 
|__Item__| Description 4 
Bearing Strap Type —— 


Snap Ring Type STEM NO. 324126 
Rear Driveshaft LUBRICANT ADAPTER 

ALEMITE NO. 6783 ADAPTER DETAILS 
Bearing Cup 
Needle Rollers 
Grease Seal 
Trunnion 
Spider 


FLUSH LUBE FITTING 
CENTERING DEVICE 


Ono aA AWN — 


Double Cardan-Type U-Joint Driveshaft 


The driveshaft assembly, applicable to Bronco rear 
driveshaft and F-350 4x4 front driveshaft vehicles, is 
of the double Cardan-type which incorporates two 
U-joints, a centering socket yoke, and a center yoke at 
the transfer case end of each shaft. A single U-joint is 


DOUBLE CARDAN JOINT €2707-1F 


used at the axle end of the shafts. All U-joints are lubed 
for life, and do not require scheduled maintenance. 


NOTE: Double Cardan center yokes require 
lubrication. 
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DESCRIPTION AND OPERATION (Continued) 


Front Axle Driveshaft All front driveshaft assemblies are balanced. If the 


Z ‘ ; vehicle is to be undercoated, cover the driveshaft and 
The front axle driveshaft used on F- 150-250-350 4x4 Usoints te praventapplication of any undercoatina 
material. 


and Bronco vehicles connects the power flow from the 
transfer case to the front drive axle. It incorporates 
two single Cardan universal joint (U-joint) assemblies, 
one double Cardan on F-350, a driveshaft with a 
splined stub shaft end, and a boot with two clamps, 
one large and one small. 


NOTE: Whenever the vehicle is raised on a hoist, 
inspect the rubber boot for rips or tears. Replace if 
required. 


Front Driveshaft, F-150-250 4x4 and Bronco 4x4 


REAR SLIP 
YOKE ASSEMBLY 


YOKE 
TO SRONT DRIVESHAFT BOOT (TO Baap 
DRIVE AXLE) E . 


Front Driveshaft, F-350 4x4 


DIMENSION 'A’ 


DIMENSION A = 970mm (38.19 INCHES) — E40D TRANSMISSION 
DIMENSION A = 819mm (32.25 INCHES) - C6 TRANSMISSION 
DIMENSION A = 832mm (32.75 INCHES) — MSHD (ZF) ON 7.5L/7.3L 
DIMENSION A = 905.8mm (35.66 INCHES) — MS5HD (ZF) ON 5.8L 


FRONT SLIP YOKE 
ASSEMBLY (TO 


ee eee DRIVESHAFT FRONT DRIVE AXLE) 
TRANSFER CASE) 
E7122-2C 
DIAGNOSIS AND TESTING REMOVAL AND INSTALLATION 


Refer to Section 05-00 for driveshaft diagnostic and Driveshaft/Coupling Shaft (Two-Piece), Except 
testing procedures. F-Super Duty, Commercial Chassis and 
Motorhome Chassis 


To maintain driveline balance, mark the relationship of 
the rear driveshaft yoke and the rear axle companion 


flange before disassembly. 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


1. 


Disconnect the driveshaft from the rear axle 
companion flange and disconnect the driveshaft 
slip-yoke from the coupling shaft yoke. Wrap tape 
around the loose bearing caps to prevent the 
bearings from falling off the universal joint 
spiders. 


Driveshaft 


05-01-7 


Using a clean long handle (stencil type) brush 
apply Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent, spread evenly on 
all the female splines of the slip-yoke. 


Assemble the driveshaft slip-yoke to the coupling 
shaft. 


NOTE: When installing a new service driveshaft 


2. Remove the two center bearing support (coupling assembly, align the factory-made yellow paint 
shaft)-to frame crossmember attaching bolts mark at the rear of the driveshaft tube with the 
noting exact location of the support. Remove the factory-made yellow paint mark on the outside 
coupling shaft assembly. Wrap tape around the diameter of the axle companion flange. If paint 
loose bearing caps. Install the appropriate tool in marks are not visible and a vibration exists after 
the transmission housing to prevent leaking. installation, refer to Section 00-04. 

3. Clean the male splines of the coupling shaft and Connect the rear U-joint of the driveshaft to the 
driveshaft with a wire brush and a suitable rear axle companion flange and tighten the U-bolt 
solvent. Remove all hardened grease deposits, nuts or strap bolts to specification. Refer to 
dirt or rust. Do not remove the blue plastic Specifications at the end of this section. 
coating from male splines. Inspect for worn or Using a hand type grease gun, lubricate the 
galled splines. Remove any nicks, gouges or driveshaft slip-yoke through the zerk fitting with 
burrs from the driveshaft using a file or emery Premium Long-Life Grease XG-1-C or -K 
cloth. (ESA-M1C75-B) or equivalent. 

4. Using a suitable cleaning fluid, clean all dirt from NOTE: Tom Sake 

; ake sure complete lubrication of the 
the slip-yoke internal splines and the slip-yoke slip-yoke splines, temporarily plug the vent hole in 
assembly. Carefully inspect the slip-yoke splines the “welch” type plug located at the yoke-end of 
for wear or evidence of twisting. Check the the slip-yoke while applying grease through the 
operation of the slip-yoke. zerk fitting. 

5. Washall parts except the sealed center bearing 
and rubber insulator in suitable cleaning fluid. Do 
not immerse the sealed bearing in the cleaning 
fluid. Wipe the bearing and rubber insulator clean Driveshaft (One-Piece Models) 
with a cloth dampened in cleaning fluid. ss ; 
NOTE: Inspect the slip-yoke seal for cuts, tears wee Bt te he 
or deformation. Replace if necessary. 1. To maintain driveline balance, if the yellow 

6 Check th ' Picaraat alignment marks are not visible, mark the 

: Bere ine Coenen supperieeadng ie weal relationship of the rear driveshaft flange and the 

rough action by rotating the inner race while axle companion flange so they may be 
holding the outer race. If any wear or roughness re-installed in their original positions. 
is evident, replace the bearing. eo | ae 

7. Examine the rubber insulator for evidence of OE Gone ore a ae 


hardening, cracking, or deterioration. Replace if 
damaged in any way. 


installation 


1. 


Using a brush, coat all surfaces of the coupling 
shaft front slip-yoke splines with Premium 
Long-Life Grease XG-1-C or -K (ESA-M1C75-B) 
or equivalent. Remove the tool preventing 
leakage from the transmission housing (slip-yoke 
applications only). Install the front yoke of the 
coupling shaft assembly on the transmission 
output shaft. Do not allow the slip-yoke assembly 
to bottom on the output shaft with excessive 
force. 


Remove the bolts retaining the driveshaft rear 
flange to the axle companion flange and 
disconnect the driveshaft from the axle. Lower 
the driveshaft and slide the driveshaft rearward 
off the transmission output shaft. Install an 
appropriate plug in the transmission extension 
housing to prevent fluid loss. 


Half-round axle companion flange: 


Remove the nuts retaining the U-bolts to the axle 
companion flange or bolts and straps. Disconnect 
the U-joint from the axle companion flange, being 
careful not to drop the U-joint bearing cups. Wrap 
tape around the U-joint to retain the bearing cups. 
Slide the driveshaft rearward off the transmission 


2. Secure the center bearing support bracket to the output shaft. Install an appropriate plug in the 
frame crossmember with the center support transmission extension housing to prevent fluid 
attaching bolts and spacers (if any were loss. 
feb). ved) lightenting Bolts aoa het NOTE: On four-wheel drive vehicles equipped 

with a slip between center driveshafts, 

3. Apply a coating of Premium Long-Life Grease disconnect the driveshaft at the transfer case 


XG-1-C or -K (ESA-M1C75-B) or equivalent to 
entire splined stub shaft end of the coupling shaft 
assembly prior to the assembling of the 
driveshaft and the slip-yoke. 


during removal. 
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REMOVAL AND INSTALLATION (Continued) 


Installation . Onhalf-round axle companion flange applications, 
install the U-bolts and nuts that attach the U-joint 
to the companion flange. If equipped with straps 
and bolts, install and tighten bolts to 


1. If the lugs on the half-round axle companion flange 
are shaved or distorted so the bearings slide, 


replace the flange. specifications. Refer to Specifications at the end 


of this section. On circular axle companion flange 
applications, install the bolts retaining the axle 
flange yoke to the circular companion flange. 
Tighten to 95-129 N-m (70-95 ft-lb). 


IMPROPERLY 
SEATED 


Driveshaft (Two- or Three-Piece), F-Super Duty 
Commercial Chassis and Motorhome Chassis 
Vehicles 

Removal 


Disconnect the driveshaft from the yoke at the 
rear axle. 


Slide the driveshaft off the coupling shaft splines. 


Working from the center support nearest to the 
rear of the vehicle, remove the two attaching 
bolts and support the bearing. 


Remove the forward joint from its mating yoke. 


Repeat Steps 3 and 4 until last shaft has been 
removed. 


Thoroughly clean old grease and dirt from the 
driveshaft splines and then check the splines for 
wear, warpage and cracks. If the shaft is worn, 
warped, or cracked, replace it. 


1621-18 Using a suitable cleaning fluid, clean all dirt from 


the slip-yoke, slip-yoke splines, and shaft splines. 
2. Lubricate the slip-yoke spline with Premium Do not clean the plastic coating on the male 
Long-Life Grease XG- 1-C or -K (ESA-M1C75-B) splines with a wire brush. Do not remove the 
or equivalent. Remove the tool from the extension plastic coating from the male splines. 


housing. Install the slip-yoke on the transmission 


output shaft. Do not allow the yoke assembly to ‘d f twisting: Chocicthe el 
bottom on the output shaft with excessive force. Sy ene oe Sige.’ cleat alice 
between the slip-yoke splines and the shaft 


Install the driveshaft so that the index marks splines. 
made before removal are aligned or the yellow 
mark (if visible) on the driveshaft tube (light side) 
is in line with the yellow mark on the companion 
flange. This prevents vibration which occurs 
when the balance of the shaft and runout of the 
axle pinion flange become additive instead of 


Carefully inspect the slip-yoke splines for wear or 


Wash all parts except the sealed ball bearing and 
rubber cushion in suitable cleaning fluid. Do not 
immerse the sealed bearing in cleaning fluid. 
Wipe the bearing and cushion clean with a cloth 
dampened with cleaning fluid. 


neutralizing. If a vibration exists, the driveshaft Check the bearing for wear or rough action by 
should be disconnected from the axle, rotated rotating the inner race while holding the outer 

180 degrees and re-installed. race. If wear or roughness is evident, replace the 
NOTE: When installing a new driveshaft bearing. 

assembly, align the factory-made yellow paint Examine the rubber cushion for evidence of 

mark at the rear of the driveshaft tube with the hardening, cracking, or deterioration. Replace it if 
factory-made yellow paint mark on the outside it is damaged in any way. 


diameter of the axle companion flange. If paint Grease retainers and slingers are serviced only 
marks are not visible and vibration exists after as part of the bearing assembly 

installation, refer to Driveshaft Indexing in Section 

05-00. Installation 


1. Connect the front joint of the coupling shaft to the 
yoke on the transmission. Tighten the bolts to 
specification found at the end of this section. 
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REMOVAL AND INSTALLATION (Continued) 


2. Secure the center to the frame bracket with the 3. If working on a vehicle with more than one 
center support and attaching bolts. Tighten the coupling shaft, connect the rear shaft to the 
bolts to 40-64 N-m (30-47 ft-lb). Make sure that forward one, then install the remaining center 
the center bearing is not twisted in the support support. All splines should be lubricated with High 
plate. Temperature Grease E43Z-19590-A 


(ESP-M1C207-A) or equivalent. 


4. Connect the rear U-joints to the rear axle flange 
and tighten the bolts to specification found at the 
end of this section. Make sure all driveshaft and 
coupling shaft yokes are properly in phase. 


Driveshaft Installation, Two-Piece 


RETAINER 
BOLT yey F-SUPER DUTY COMMERCIAL AND 
ise Ne MOTORHOME STRIPPED CHASSIS 


6 
ose 
VIEW OF AXLE AND 


TRANSMISSION ATTACHMENT FRONT OF VEHICLE SUPPORT PLATE 
4831 


BOLT AND NUT 


68-95 Nem SUPPORT 
(50-70 FT-LB) PLATE 


COUPLING 
SHAFT 


158” AND 178” WB 


TRANSMISSION END AXLE 
INSTALL “IN PHASE” AS SHOWN END E8081-D 
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REMOVAL AND INSTALLATION (Continued) 


Driveshaft Installation, Three-Piece 
DRIVESHAFT INSTALLATION — 208-INCH WHEELBASE 
F-SUPER DUTY MOTORHOME CHASSIS VEHICLES 
sone. SUPPORT 


PLATE 
4831 


DRIVESHAFT 
4602 


TRANSMISSION END 


DRIVESHAFT 
ASSEMBLY 


WASHER 
N630088 


<>) 
ae a 

: PSS 

\ 


BOLT 
N605921 


Driveshaft, Double Cardan-Type U-Joint 
Removal 


1. 


To remove the rear driveshaft on Bronco, index 
mark the driveshaft in relation to the transfer 
case and rear axle companion flange. Disconnect 
the double Cardan U-joint from the flange at the 
transfer case and the single U-joint from the 
flange at the rear axle. Tape loose bearing caps 
and remove the driveshaft. 


To remove the front driveshaft on F-350, index 
mark the driveshaft in relation to the transfer 
case and front axle companion flange. 
Disconnect the double Cardan joint from the 
flange at the transfer case and the single U-joint 
from the flange at the front axle. Remove the 
driveshaft. 


Installation 


1. 


To install the front driveshaft on F-350, align 
index marks and position the single U-joint end of 
the driveshaft to the front axle and install the 
U-bolts and nuts. 


Position the U-joint to the transfer case with index 
marks aligned and install the four bolts and 
lockwashers. 
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SUPPORT 


AXLE END 


USE #1 HOLES TO MOUNT 
TO CROSSMEMBER 


E 
CROSSMEMBER 


ALIGN WITH 


ALIGN WITH 
HOLES 2 AND 4 


. >" NUMBERS ARE 
SUPPORT STAMPED INTO 


PLATE PART 
K4831 


Tighten the bolts at the transfer case to 28-33 
N-m (20-25 ft-lb), and the nuts at the front axle to 
11-20 N-m (8-15 ft-lb). 


To install the rear driveshaft on Bronco, position 
the single U-joint end of the driveshaft to the rear 
axle with index marks aligned and install the 
U-bolts and nuts. 


NOTE: When installing a new rear driveshaft 
assembly, align the factory-made yellow paint 
mark at the rear of the driveshaft tube with the 
factory-made yellow paint mark on the outside 
diameter of the axle companion flange. If the paint 
marks are not visible, and a vibration is present 
after driveshaft installation refer to driveshaft 
indexing in Section 05-00. 


Position the double Cardan joint to the transfer 
case with index marks aligned and install the four 
bolts and lockwashers. 


Tighten the bol.s at the transfer case to 28-33 
N-m (20-25 ft-lb) and the nuts at the rear axle to 
11-20 N-m (8-15 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Install the driveshaft so the marks on the 
slip-yoke and transfer case yoke are in alignment. 


Install the nuts and U-bolts that retain the 
slip-yoke to the transfer case yoke. Tighten nuts 


to 11-20 N-m (8-15 ft-lb). On F-350 tighten bolts 
to 28-33 N-m (20-28 ft-lb). 


Install the nuts and U-bolts that retain the front 
driveshaft yoke to the front drive axle yoke. 
Tighten nuts to 11-20 N-m (8-15 ft-lb). 


DISASSEMBLY AND ASSEMBLY 


Single Cardan-Type U-Joint 
Disassembly 


1. Place the driveshaft on a suitable workbench, 
being careful not to damage the tube. 


CAUTION: Under no circumstances is the 
driveshaft assembly to be clamped in the 
E2258-G jaws of a vice or similar holding fixture. 
Denting or localized fracture of the tube may 
result, which may cause driveshaft failure 
during vehicle operation. 


Prior to disassembly, mark the positions of the 
U-Joint Assembly driveshaft components relative to the driveshaft 
Center Yoke tube. All components must be reassembled in the 
Socket Yoke same relationship to maintain proper balance. 


Centering Spring NOTE: If components are not marked and 
Companion Flange therefore installed incorrectly, driveline imbalance 
Slip-Yoke may occur. 


Clamp U-Joint Tool T74P-4635-C in vise. 


Double Cardan Assembly 


Front Driveshaft 
Removal 
1. Tomaintain driveshaft balance, mark the rear 


slip-yoke in relation to the transfer case yoke for 
correct positioning during installation. 


Remove the nuts and U-bolts (bolts for F-350 at .  Y-JOINT TOOL 
transfer case) that connect the rear slip-yoke to > T74P-4635-C 
the transfer case and the front yoke to the front 

drive axle. 


Remove the driveshaft from the vehicle. Wrap 
tape around the lose bearing caps to prevent the 
bearings from falling out of the U-joint spiders. E7585-A 


Installation 


NOTE: If the slip-yoke and rubber boot have been 
separated from the splined stub shaft on the 
driveshaft, refer to Front Driveshaft, Disassembly and 
Assembly in this section. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
4. Remove the snap rings that retain the bearing 
cups. 
BEARING 


E9091-A 


5. Position the slip-yoke in U-Joint Tool 
T74P-4635-C and press out bearing. If bearing 
Cup cannot be pressed all the way out of the 
slip-yoke, remove it with vise grip or channel lock 
pliers. 


SLIP YOKE 


U-JOINT TOOL 
T74P-4635-C 
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6. Reposition the slip-yoke in U-Joint Tool 
T74P-4635-C 180 degrees to press on the spider 
and remove the remaining bearing cup from the 
opposite side. 


7. Remove slip-yoke from the spider. 


8. Remove the remaining bearing cups, spiders and 
rear flange (if equipped) from the driveshaft in the 
same manner. 


9. Clean all foreign matter from the yoke area at 
each end of the driveshaft. 


Assembly 


NOTE: Universal Joint Service Kits are to be installed 
as complete assemblies only. Do not mix components 
from other universal joints. 


1. Start anew bearing cup into the yoke of the 
driveshaft. 


2. Position the new spider in the driveshaft yoke and 
press the bearing cup 6.3mm (1/4 inch) below 
the yoke surface using U-Joint Tool 
T74P-4635-C. 


SPIDER 


U \. TOOL 
T74P-4635-C 


Kers08-A 


3. Remove driveshaft from U-Joint Tool 


T74P-4635-C and install a new snap ring. 


4. Start anew bearing cup into the opposite side of 


the yoke. Check needles for proper position. 


05-01-13 


DISASSEMBLY AND ASSEMBLY (Continued) 


Driveshaft 


05-01-13 


5. Position driveshaft in U-Joint Tool T74P-4635-C 
and press on the bearing cup until the opposite 
bearing cup contacts the snap ring. 
6. Remove the driveshaft from tool and install a new HAMMER 
snap ring. Check snap ring for proper seating. 
SNAP 
‘RING STRIKE END 
YOKE TO SEAT 
BEARING CAPS 
E9104-A 
PLIERS Lubricate the universal joint assemblies (if 
equipped with grease fittings) with Premium 
Long-Life Grease XG-1-C or -K (ESA-M1C75-B) 
or equivalent grease. 
E7589-A NOTE: The effort required for U-joint movement 
_ . should not exceed 4 N-m (35 in-Ib) when 
7. Install the remaining new bearing cups, spider, measured with a spring scale. 
slip-yoke, rear flange (if equipped) and snap rings 
in the same manner. 
NOTE: Assemble universal joint using the yellow 
snap rings supplied in the kit. If difficulty is Double Cardan-Type U-Joints 
encountered with yellow snap rings, install the Di 
black snap rings supplied in the kit. isassembly 
8. Check U-joints for freedom of movement. If 1. Place the driveshaft on a suitable workbench 


binding has resulted from misalignment during 
assembly, a sharp rap on the yokes with a brass 
or plastic hammer will seat bearing needles. Take 
care to support the shaft end and do not strike 
the bearings during this procedure. Make 
sure U-joints are free to rotate easily without 
binding before installing driveshaft. 


ROTATE 
SLIP YOKE 


E7590-A 


being careful not to damage the tube. 


CAUTION: Under no circumstances is the 
driveshaft assembly to be clamped in the 
jaws of a vice or similar holding fixture. 
Denting or localized fracture of the tube may 
result, which may cause driveshaft failure 
during vehicle operation. 


Mark the positions of the spiders, the center 
yoke, and the centering socket yoke as related to 
the stud yoke which is welded to the front of the 
driveshaft tube. 


Remove the snap rings that secure the bearings 
in the front of the center yoke. 
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Driveshaft 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Position the U-Joint Tool T74P-4635-C as shown. 
Tighten the tool clockwise until the bearing 
protrudes approximately 9.525mm (3/8 inch) out 
of the yoke. 


CENTER ADAPTER 
YOKE 


U-JOINT TOOL 
T74P-4635-C 
E2331-10 


5. Clamp the bearing in a vise and tap on the center 
yoke to free it from the bearing. 


SPIDER oa | CENTER YOKE 


2? 
\ 
BEARING : 
CuP 
E2332-1C € 
6. Lift the two bearing cups from the spider. 
BEARING 
CUP - 
CENTER 
SOCKET 
YOKE 
SPIDER 
E2333-1B 


7. Re-position the tool on the yoke and move the 
remaining bearing in the opposite direction so that 
it protrudes approximately 9.525mm (3/8 inch) 
out of the yoke. 


8. Clamp the bearing in a vise. Tap on the center 
yoke to free it from the bearing. 


9. Remove the spider from the center yoke. 


10. Pull the centering socket yoke off the center stud. 
Remove the rubber seal from the centering ball 
stud. 


CENTER 
STUD 


CENTERING 
SOCKET YOKE 


11. Remove the snap rings from the center yoke and 
from the driveshaft yoke. 


12. Position the U-Joint Tool T74P-4635-C on the 
driveshaft yoke and press the bearing outward 
until the inside of the center yoke almost contacts 
the slinger ring at the front of the driveshaft yoke. 


CENTER 
U-JOINT TOOL 
YOKE T74P-4635-C 


E2335-E 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pressing beyond this point can distort the slinger 
ring. The arrow illustrates the interference point. 


SLINGER 
RING 


I) 


INTERFERENCE 
POINT 


E2336-C 


13. Clamp the exposed end of the bearing in a vise 
and drive on the center yoke with a soft-faced 
hammer to free it from the bearing. 


14. Re-position the tool and press on the spider to 
remove the opposite bearing. 


15. Remove the center yoke from the spider. 


16. Remove the spider from the driveshaft yoke in the 
same manner. 


Slip Between Center Driveshaft 


Driveshaft 


17. Clean all serviceable parts in cleaning solvent. If 
using a repair kit, install all of the parts supplied in 
the kit. If the driveshaft is damaged, replace the 
complete shaft to be assured of a balanced 
assembly. 


Assembly 


NOTE: Universal joints are to be installed as complete 
assemblies only. Do not mix any components from 
other universal joints. 


1. To assemble the double Cardan joints, position 
the spider in the driveshaft yoke. Make sure the 
spider bosses (or lubrication plugs on kits) will be 
in the same position as originally installed. Press 
in the bearing using U-Joint Tool T74P-4635-C. 
Install the snap rings. 


2. Pack the socket relief and the ball with the 
Premium Long-Life Grease XG- 1-C or -K 
(ESA-M1C75-B) or equivalent, then position the 
center yoke over the spider ends and press in the 
bearing. Install the snap rings. 


3. Install anew seal on the centering ball stud. 
Position the centering socket yoke on the stud. 


4. Place the front spider in the center yoke. Make 
sure the spider bosses are properly positioned. 


5. With the spider loosely positioned on center stop, 
proceed to seat the first pair of bearings into the 
centering socket yoke, then press the second 
pair into the centering yoke. Install the snap rings. 


6. Apply pressure on the centering socket yoke and 
install the remaining bearing cup. 


7. Lubricate the universal joint assemblies (if 
equipped with grease fittings) with Premium 
Long-Life Grease XG-1-C or -K (ESA-M1C75-B) 
or equivalent grease. 


FRONT DRIVESHAFT-ASSEMBLED 


BEARING 
SNAP RING 


ee SEAL 
eZ SPIDER 


UNIVERSAL JOINT 
ASSEMBLY 


UNIVERSAL JOINT 
ASSEMBLY 


SPLINED 


STUD SHAFT RUBBER 
. BOOT 


SMALL 


05-01-15 


DRIVESHAFT CLAMP LARGE GROOVE REAR 


FRONT YOKE CLAMP SLIP YOKE 


FRONT DRIVESHAFT-EXPLODED VIEW 
E5581-2B 
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Driveshaft 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. With the front driveshaft assembly on a bench, 
cut the boot clamps with sidecutters. Remove 
and discard the clamps. 


E6662-1A 


2. Separate the slip-yoke from the splined stub shaft 
on the driveshaft. 


3. Remove the rubber boot. Inspect the boot for rips 
or tears and replace if required. 


If during inspection, the driveshaft boot is found to 
be cracked or split, the grease should be 
checked for contamination. If driveshaft was 
operating satisfactorily and the grease does not 
appear to be contaminated, add grease as 
described in the assembly portion of this 
procedure and replace the boot. If the grease 
appears contaminated, disassemble the 
driveshaft and inspect the stub shaft and 
slip-yoke for wear. 


CHECK THE LUBRICANT FOR 
CONTAMINATION BY RUBBING 
BETWEEN TWO FINGERS. ANY 
GRITTY FEELING INDICATES 
A CONTAMINATED SLIP YOKE 
ANDO STUB SHAFT. 


E5683-1A 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain 


4. If required, remove and install the U-joints as 
described in this section. 


Assembly 


1. Install the rubber boot with the small diameter 
side facing the splined stub shaft on the stub 
shaft. Push the boot as far as it will travel on the 
stub shaft. 


SPLINED STUB 
SHAFT END 


SMALL 
DIAMETER 
E6684-1A 


2. Install anew small clamp and crimp the clamp 
using Clamp Pliers T63P-9 17 1-A. 


NOTE: Use ORIGINAL EQUIPMENT CLAMPS 
when installing boots. Use of other clamps may 
cause the driveshaft to become out of balance. 


CRIMP SMALL 
CLAMP 


E6686-1A 


3. Pull the boot towards the driveshaft and coat the 
stub shaft splines with Premium Long-Life Grease 
XG- 1-C or -K (ESA-M1C75-B) or equivalent. 


4. Fill the boot with approximately 10 grams of 
Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent. 


5. Slide the large clamp onto the barrel of the 
slip-yoke. 


Aug 1992 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Align the blind splines on the splined stub shaft PRY BOOT UP AND 
and in the slip-yoke. Push the slip-yoke onto the AIR TO SCARE BURP") 


y/, LARGE CLAMP 
/ mrs 
\ é : 

( 


T€ 


stub shaft. 


FROM THE BOOT 


DULLED — Ww 
SCREWDRIVER ( N 


BLADE SLIP YOKE j 
BARREL 


ES687-1A 


10. Position the new large clamp over the boot and 
BLIND SPLINES esses-1A groove in the slip-yoke. Crimp the clamp with 
Clamp Pliers T63P-9 17 1-A. 


7. Remove all excess grease from the boot and 
slip-yoke surfaces. Position the boot over the 


slip-yoke boot groove. ADJUSTMENTS 
8. Move the slip-yoke in or out in order to obtain the 
distance of 10 inches between stud shaft weld to , : 
the centerline of the slip-yoke U-joint. For adjustment procedures, refer to Section 05-00. 


Driveshaft Runout and Balance 
Refer to Section 05-00. 


E8744-A Driveshaft Alignment 


Before adjusting components for correct driveshaft 


9. Before installing the new large clamp, make sure alignment, be sure to check the following. 


that any air pressure which may have built up in 1. Alignment of drivelines must be accomplished 
the boot is relieved. Insert a dulled screwdriver with the empty vehicle sitting on a hard level 
between the boot and the slip-yoke and allow the surface. 

trapped air to escape (‘‘burp’’) from the boot. All angle measurements must be made on a 

THE AIR MUST BE RELEASED ONLY AFTER surface or the component which is either parallel 
THE DRIVESHAFT IS SET AT THE SPECIFIED to or perpendicular to the center line of the 
LENGTH. component being measured. 


Angle measurements must be made with either a 
spirit level or an inclinometer. Angle values given 
in Section 05-00 are nominal values with a 
tolerance of + 1/4 degree. 
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ADJUSTMENTS (Continued) 


Adjustable Driveline Support Plate 
F-Super Duty Commercial Chassis 


An adjustable driveline support plate is used. Although 
it can be mounted in any one of several positions, only 
one position is correct for a specific application. The 
correct position can be determined from the following 
illustration. 


ADJUSTABLE DRIVELINE SUPPORT 
PLATE POSITION 


WITH MAIN AND AUXILIARY SPRINGS 


ALIGN WITH 
HOLES 2 AND 4 


FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 1 AND 3 


NUMBERS ARE 
Sen eee STAMPED INTO 


ESTD-4831-AA PART 


USE #1 HOLES TO MOUNT TO 
CROSSMEMBER FOR 158-INCH WB 
USE #3 HOLES TO MOUNT TO 
CROSSMEMBER FOR 178-INCH WB 


GP FRONT OF VEHICLE 


22.4mm (0.88 IN) 
WITH MAIN AND AUXILIARY 


WITH MAIN SPRING ONLY 


ALIGN WITH HOLES 
1 AND 3 


FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 2 AND 4 


NUMBERS ARE STAMPED 
SUPPORT PLATE 


INTO PART 
E9TD-4831-BA 
OR EOHT-4831-CA USE #3 HOLES TO MOUNT TO 
CROSSMEMBER FOR 158-INCH WB 


SUPPORT 
PLATE 


4831 
ov 
Of 92 
oO! 
ov 


LEG OF SUPPORT PLATE 
MUST ALWAYS FACE 
FRONT OF VEHICLE 
AS SHOWN 


74.4mm (2.93 IN) 
WITH MAIN SPRING ONLY 
158-INCH WB 


48.5mm (1.91 IN) 
WITH MAIN AND AUXILIARY SPRINGS — 158-INCH WB 


FRAME SPRINGS — 178-INCH WB USING THE COUPLING SHAFT SUPPORT PLATE-4831 
SIDE SHOWN ABOVE WITH THE ATTACHING PARTS INSTALLED 
RAIL IN THE SPECIFIED HOLES, THE BOTTOM OF THE SUPPORT 


F-Super Duty Motorhome Chassis 


An adjustable driveline support plate is used. Although 
it can be mounted in any one of several positions, only 
one position is correct for a specific application. The 
correct position can be determined from the following 


illustration. 


PLATE TO THE BOTTOM OF THE FRAME MEASURES 
E8083-B 
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Driveshaft 
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ADJUSTMENTS (Continued) 


Adjustable Driveline Support Plate Position 


ALIGN WITH 


ALIGN WITH 
HOLES 1 AND 3 


SUPPORT PLATE 
ESTD-4831-AA 
OR EOHT-4831-DA 


NUMBERS ARE 
STAMPED INTO 
PART 


USE #3 HOLES TO MOUNT FORWARD SUPPORT 208-INCH WB 


SUPPORT 
PLATE 
4831 


@p FRONT OF VEHICLE 


ALIGN WITH 
HOLES 1 AND 3 


FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 2 AND 4 


Seal INTO PART 
EQHT-4831-CA 
FORWARD SUPPORT __208-INCH _WBUSE__ #3 _ HOLES TO MOUNT 
FORWARD SUPPORT __228-INCH __WBUSE__#1__ HOLES TO MOUNT 
REARWARD SUPPORT _208-INCH __WBUSE__#4__ HOLES TO MOUNT 
REARWARD SUPPORT _228-INCH __WBUSE__#5 __ HOLESTO MOUNT * 
SINGLE SUPPORT 178-INCH_ __WBUSE__#2__ HOLES TO MOUNT 
SINGLE SUPPORT 1QO-INCH __WBUSE _#2_ HOLES TO MOUNT 


E9TD-4831-AA HAS 4 HOLE SETS 
EOHT-4831-DA HAS 5 HOLE SETS * 


USING THE COUPLING SHAFT SUPPORT 
PLATE-4831 SHOWN WITH THE ATTACHING 
PARTS INSTALLED IN THE SPECIFIED HOLES, 
THE BOTTOM OF THE SUPPORT PLATE TO THE 
BOTTOM OF THE FRAME MEASURES 


2.5mm (0.10 IN) 
228-INCH WB REARWARD SUPPORT 


LEG OF SUPPORT PLATE 


Pa 
FRAME 
SIDE 
RAIL 
SINGLE SUPPORT 178-INCH 
WB AND 190-INCH WB 
ALIGN WITH 
HOLES 2 AND ¢ 
FRAME 
FRAME 
CROSSMEMBER SIDE 
RAIL 


NUMBERS ARE 
STAMPED INTO 
PART 


SUPPORT PLATE 
ESTD-4831-AA 


USE #2 HOLES TO 
MOUNT TO CROSSMEMBER 


ap FRONT OF VEHICLE 


MUST ALWAYS FACE 
FRONT OF VEHICLE 
AS SHOWN 


SUPPORT 
PLATE 
4831 


LEG OF SUPPORT PLATE 
MUST ALWAYS FACE 
FRONT OF VEHICLE 
AS SHOWN 


74.4mm (2.93 IN) 
208-INCH WB FORWARD SUPPORT 


10.4mm (0.41 IN) 
208-INCH WB REARWARD SUPPORT 


35.6mm (1.40 IN) 
178- AND 190-INCH WB SINGLE SUPPORT 


48.5mm (1.91 IN) 
228-INCH WB FORWARD SUPPORT 


2.5mm (0.10 IN) 

228-INCH WB REARWARD SUPPORT 
(SUPPORT PLATE MOUNTING 
SURFACE BELOW BOTTOM OF FRAME) 


E8742-C 
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SPECIFICATIONS SPECIAL SERVICE TOOLS 


Tool Number / 
Description Illustration 


T74P-4635-C 
U-Joint Bearing 
Removal-Installation Tool “2S 


T63P-9171-A 


Clamp Pliers x 


DRIVESHAFT, TORQUE LIMITS 


Description | oONem | Lb-Ft 


(Dana) (Dana) 
| Bolt Yoke to Coupling Shaft 3/4-16 | 238-325 | 175-240 _| 
[Bolt Yoke to Coupling Shaft 7/8-14 | 339-408_| 250-300 __ 
[Bolt YoketoCoupling Shaft 1-20 | 216 | 160 
[Nut-U-Joints—U-Bolt§/16-18 | 11-20 | 815 
[Nut-U-Joints—U-Bolt3/-18 | 24-36 | 17-26 
[Nut-U-Joints —U-Bolt7/16-20 | 41-64 | 30-40 


Coupling Shaft Center Bearing 51-73 37-54 
Bracket-to-Support 7 / 16-20 
Bolt — Driveshaft U-Joint to Rear 123-149 
Yoke 1/2-20 
Bolt and Nut — U-Joint Adapter to 82-94 60-70 
Rear Axle 1/2-20 
Bolt — Circular Flange to Pinion 83-117 61-87 
Flange M12-1.25 x 27 
Double Cardan 28-38 
Driveshaft-to-Transfer Case Bolts 
5/ 16-24 
Driveshaft-to-Front and Rear Axle 
U-Bolt Nuts 5/ 16-18 
Center Support 40-64 30-47 
Bracket-to-Crossmember 


T63P-9171-A 
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Axle, Ford, 10.25-Inch Ring Gear 


05-02A-1 


SECTION 05-02A Axle, Ford, 10.25-Inch Ring Gear 


SUBJECT PAGE 
CLEANING AND INSPECTION 
BO Oring CUS wiccccscsscasccceseces caus sncnceessdavnesscesecaseanes 05-02A-29 
Inspection After Disassembly ...............ccscccceenees 05-02A-28 
inspection Before Disassembly ...............ccsscecees 05-02A-27 
DESCRIPTION AND OPERATION 
DOSCLIDITION i ievicsnscsdcsecsensscdsdesveneviusdeseusweedousvecsasees 05-02A-1 
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REMOVAL AND INSTALLATION 
AXIO HOUSING se ccciisccccedecccenscsetisCessccecccocdeusssccsbeece 05-02A-24 


VEHICLE APPLICATION 


F-250 Light Duty (Semi-Float), F-250 HD, and F-350 
(Full Float) Vehicles 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont’d.) 
Axle Shaft, Semi-Floating Axle...............c.csccccsenees 05-02A-6 
Differential Case and Drive Pinion..............ccseese 05-02A-10 
Differential Runout Check............ccsccsceccsseccscecees 05-02A-13 
Drive Pinion Shim Selection ............ccccsecscecnscenes 05-02A-15 
Front and Rear Pinion Bearing Cups................+.. 05-02A-15 
Oil Seal and Wheel Bearing, Semi-Floating 
PK esses rc cesecaasnndagavecundacsesseacewccsvacesesveeccatseveust: 05-02A-9 
Rear Anti-lock Brake System Sensor...............++ 05-02A-26 
SPECIAL SERVICE TOOLG.............ccccecccecscsceccccctees 05-02A-30 
SPECIFICATIONS iiovvacoscarccenescetehccideceteceestacctueseetes 05-02A-29 
VEHICLE APPLICATION .........ccscscscscscscccececssensevetseees 05-02A-1 


DESCRIPTION AND OPERATION 


Description 


The Ford Truck Integral Carrier rear axle assembly is 
an integral type housing, hypoid gear design with the 
centerline of the pinion set below the centerline of the 
ring gear. 


The hypoid gear set consists of a 10.25-inch diameter 
ring gear and an overhung drive pinion. The pinion is 
positioned by a selected shim and supported by two 
opposed tapered roller bearings. Pinion bearing 
preload is adjusted by the pinion nut and a collapsible 
spacer. 


Rear Anti-lock Brakes 


F-250-350 vehicles use the Rear Anti-lock Braking 
System. The system is designed to automatically 
reduce brake pressure when brake lock-up is 
detected during braking. The system features a 
multi-tooth speed sensor ring that is pressed on the 
differential case behind the ring gear. If the speed 
sensor ring is removed, it must be discarded and 
replaced with a new one. The sensor ring works in 
conjunction with an electromagnetic speed sensor. 
This sensor is retained in a bore at the top of the 
carrier housing and fastened by one bolt. There is a 
space provided between the ring gear and sensor ring 
for measuring the ring gear backface runout. For more 
information on the Rear Anti-lock Brake System, refer 
to Section 06-09. 


The housing assembly consists of a cast center 
section with two steel tube assemblies and a stamped 
rear cover. The cover uses a silicone sealant as a 
gasket. 


The differential case is a one-piece design with two 
openings to allow for assembly of the internal 
components and lubricant flow. The differential pinion 
shaft is retained with a threaded bolt. The differential 
case assembly is mounted in the carrier between two 
opposed tapered roller bearings and is positioned by 
selected shims. The bearings are retained in the 
carrier by removable bearing caps. 


For full floating hub service procedures, refer to 
Section 05-02B. Wheel end service procedures for the 
semi-floating axle are included in this section. 
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DESCRIPTION AND OPERATION (Continued) 


Operation 


The rear axle drive pinion receives its power from the 
engine through the transmission and driveshaft. The 
pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to the 
case outer flange. 


integral Carrier, Rear Axle Assembly 


DIFFERENTIAL CASE 
4204 


SPEED SENSOR RING 
(REAR ANTI-LOCK 


(oe 


PINION BEARING 


COMPANION FLANGE 
4851 


PINION SEAL 
4676 


Axle, Ford, 10.25-Inch Ring Gear 


[YK 
VEHICLES ONLY) \\ —Y 7, ASS 
\ == 
AV 
on 
pie Vif ae 
4662 ie 
FRONT DRIVE 


05-02A-2 


Inside the case, two differential pinion gears are 
mounted on the differential pinion shaft which is pinned 
(with lock bolt) to the case. These pinion gears are 
engaged with the side gears, to which the axle shafts 
are splined. Therefore, as the differential case turns, it 
rotates the axle shafts and rear wheels. When it is 
necessary for one wheel and axle shaft to rotate 
faster than the other, the faster turning side gear 
causes the pinions to roll on the slower turning side 
gear to allow differential action between the two axle 
shafts. 


RING GEAR 
4209 
(MATCHED SET) 


DIFFERENTIAL 
BEARINGS 
4220 


DRIVE PINION 


4209 
REAR DRIVE (MATCHED SET) 
PINION BEARINGS 
4630 


E6109-D 
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DESCRIPTION AND OPERATION (Continued) 


integral Carrier, Rear Axle Assembly, Disassembled View, Semi-Floating Axle, Typical 


E5859-F 
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DESCRIPTION AND OPERATION (Continued) 


Part 
Number Description 


Axle, Ford, 10.25-inch Ring Gear 


4N237 

4215 

4211 

4236 

4228 
390266-S 100 


OOAN OA AWN = 


4067 
4222 
4221 
43114-S100 
4204 
4209 
4B409 
4663 
4630 
4628 
46157-S 
9E731 
4010 
390943-S 100 
4616 
4662 
4621 
4670 
4676 
4851 
4851 


Not Serviced Ratio Tag 
390864-S2 Cover Screw 
4033 Cover 

4230 Thrust Washer 


Differential Pinion Gear 
Differential Pinion Shaft 
Side Gear 

Thrust Washer 


Bolt 

Differential Shims 
Differential Bearing Cup 
Differential Bearing 
Ring Gear Bolt 
Differential Case 

Gear Set 

Speed Sensor Ring 
Pinion Shim 

Rear Pinion Bearing 
Rear Pinion Bearing Cup 
Bearing Cap Bolt 

Axle Vent Assembly 
Sensor 

Axle Housing Assembly 
Filler Plug 

Front Pinion Bearing Cup 
Spacer 

Front Pinion Bearing 
Slinger 

Pinion Seal 

Companion Flange 
Pinion Nut 


1225 
1177 
4234 
390540-S 


(Continued) 


Bearing, Wheel 

Seal 

Axle Shaft Assembly 
Wheel Bolt 
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C-Lock (Semi-Float Only) 


Differential Pinion Shaft Lock 


Bolt, Brake Backing Plate 


Part 
Number Description 


39 1220-S56 Brake Backing Plate Nut 
Not Serviced Spring Push-on Nut 
Spindle (Part of 4010 
Housing) 

Backing Plate and Brake 
Shoe Assembly 


Keyway (Part of 4010 
Housing) 


1177 Hub Oil Seal 

1244 Inner Bearing 

1243 Inner Bearing Cup 
390268-S Press Fit Stud 

1116 Hub 

1239 Outer Bearing Cup 

1240 Outer Bearing 

1A124-R.H. Hub Nut — CAUTION: Hub 


1A125-L.H. Nut has left-hand thread for 
left axle tube and 
right-hand thread for right 


axle tube. 


1126 Brake Drum 
390258-S O-Ring, Axle Shaft 
4234 Axle Shaft 


46053-S 100 Bolt, Axle Shaft 

Wheel Lug Nut 
Outside Wheel 
Locating Hole in Wheel 


Wheel Pin is Inserted 
through Drum and Hub 


Locating Pin in Wheel 

Four Clearance Holes in 
Drum for Wheel Pin and Hub 
Rear Brake Drum 

Wheel Studs 

Two Wheel Pin Locating 
Holes 

Hub Locating Pin is Inserted 
through Drum and Both 
Wheels 


TE5859A 


05-02A-4 


05-02A-5 Axle, Ford, 10.25-Inch Ring Gear 05-02A-5 


DESCRIPTION AND OPERATION (Continued) 


Integral Carrier, Rear Axle Assembly, Disassembled View, Full Floating Axle, Typical 


@ HUB NUT HAS LEFT-HAND THREAD 
FOR LEFT AXLE TUBE AND RIGHT-HAND 
THREAD FOR RIGHT AXLE TUBE 


; Nf \0 } 
UV i L) 


39 


DUAL REAR WHEEL VEHICLES 
SAME AS MAIN VIEW 
EXCEPT AS SHOWN 


E6472-E 
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DESCRIPTION AND OPERATION (Continued) 


Bolt 


4067 Differential Shims 

4222 Differential Bearing Cup 
4221 Differential Bearing 
43114-S100 Ring Gear Bolt 

4204 Differential Case 

4209 Gear Set 

4B409 Speed Sensor Ring 
4663 Pinion Shim 

4630 Rear Pinion Bearing 
4628 Rear Pinion Bearing Cup 
46 157-S Bearing Cap Bolt 

— Axle Vent Assembly 
9E731 Sensor 

4010 Axle Housing Assembly 


390943-S 100 
4616 


Filler Plug 
Front Pinion Bearing Cup 


4662 Spacer 

4621 Front Pinion Bearing 
4670 Slinger 

4676 Pinion Seal 

4851 Companion Flange 
4851 Pinion Nut 


Bolt, Brake Backing Plate 


1225 Bearing, Wheel 
1177 Seal 
4234 Axle Shaft Assembly 


390540-S Wheel Bolt 


(Continued) 


REMOVAL AND INSTALLATION 


Axle Shaft, Semi-Floating Axle 
Removal 


NOTE: Refer to Section 05-02B for full floating axle 
shaft removal. 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivawain rey dN Vat INC. - 2014 
ALL RIGHTS RESERVED 


Part 
Number Description 


1 Not Serviced Ratio Tag 

2 | 390864-S2 Cover Screw 

3 | 4033 Cover 

4 | 4230 Thrust Washer 

5 | 4N237 C-Lock (Semi-Float Only) 

6 | 4215 Differential Pinion Gear 

7 | 4211 Differential Pinion Shaft 

8 | 4236 Side Gear 

9 | 4228 Thrust Washer 

O | 390266-S 100 Differential Pinion Shaft Lock 


05-02A-6 


Part 
Number Description 


39 1220-S56 Brake Backing Plate Nut 
Not Serviced Spring Push-on Nut 


Spindle (Part of 4010 
Housing) 


Backing Plate and Brake 
Shoe Assembly 


Keyway (Part of 4010 
Housing) 


Hub Oil Seal 
Inner Bearing 
Inner Bearing Cup 


1177 
1244 
1243 


390268-S Press Fit Stud 
1116 Hub 
1239 Outer Bearing Cup 


1240 


1A124-R.H. 
1A125-L.H. 


Outer Bearing 

Hub Nut — CAUTION: Hub 
Nut has left-hand thread for 
left axle tube and 
right-hand thread for right 
axle tube. 


1126 Brake Drum 
390258-S O-Ring, Axle Shaft 
4234 Axle Shaft 


46053-S 100 Bolt, Axle Shaft 

Wheel Lug Nut 
Outside Wheel 
Locating Hole in Wheel 


Wheel Pin is Inserted 
through Drum and Hub 


Locating Pin in Wheel 

Four Clearance Holes in 
Drum for Wheel Pin and Hub 
Rear Brake Drum 

Wheel Studs 

Two Wheel Pin Locating 
Holes 


Hub Locating Pin is Inserted 
through Drum and Both 
Wheels 


TE6472A 


Clean all dirt from the area of carrier cover with a 
wire brush and/or cloth. 


05-02A-7 Axle, Ford, 10.25-Inch Ring Gear 05-02A-7 
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REMOVAL AND INSTALLATION (Continued) 


Rear Axle Carrier Cover 


‘ 


ees 


2. Place adrain pan under the axle and drain rear 3. Remove differential pinion shaft lock bolt and 
axle lubricant by removing the housing cover. differential pinion shaft. 


H REAR ANTI-LOCK 
Carrier Cover Removal : BRAKE SENSOR 


CSS 
WY 
Y K\Sy 
CARRIER LOCK BOLT 


COVER DIFFERENTIAL 
PINION SHAFT E4708-1B 
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REMOVAL AND INSTALLATION (Continued) 


4. 


5. 


Push axle shafts inboard. Remove C-lock from 
the button end of each axle shaft. 


NOTE: Use care not to lose or damage the rubber 
O-ring which is in the axle shaft groove under the 
C-lock. 


BUTTON END OF 
\\ \\ AXLE SHAFTS 


C-LOCK IN C-LOCK 
SIDE GEAR 
COUNTERBORE 


E4709-1B 


Remove the axle shaft from the housing, being 
careful not to damage the oil seal. 


£4760-1B8 


Installation 


1. 


Slide the axle shafts into place in the axle 
housing. Exercise care so that the splines or any 
portion of the axle shafts do not damage the oil 
seals. Push the shafts inboard (toward the center 
of the vehicle) enough to allow installation of the 
C-lock. 


Install the axle shaft C-locks on the button end of 
the axle shafts and push the shafts outboard so 
that the shaft lock seats in the counterbore of the 
differential side gear. 


NOTE: A rubber O-ring is used to hold the C-lock 
in position on the axle shaft. Be sure that the 
O-ring is in the groove at the button end of the 
axle shaft before installing the C-lock. 
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Axle, Ford, 10.25-Inch Ring Gear 


BUTTON END OF 


C-LOCK IN C-LOCK 
SIDE GEAR 


COUNTERBORE 
E4709-1B 


Position the differential pinion shaft through the 
case and pinions, aligning the hole in the shaft 
with the lock bolt hole. Apply Threadiock and 
Sealer EOQAZ-19554-AA (ESE-M4G204-A) or 
equivalent to the lock bolt threads. Install lock 
bolt and tighten to 20-40 N-m (15-30 ft-lb). 


REAR ANTI-LOCK 
BRAKE SENSOR 


cs 
RS 


\ 


DIFFERENTIAL 
PINION SHAFT £4708-1B 


Clean the gasket mating surface of the rear axle 
carrier casting and cover. 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of 
oil before installing the new silicone sealant. 
Inside of axle must be covered when 
cleaning the machined surface to prevent 
contamination. 


05-02A-8 


05-02A-9 


Axie, Ford, 10.25-inch Ring Gear 05-02A-9 


REMOVAL AND INSTALLATION (Continued) 


5. 


2 


Apply a new continuous bead of Silicone Rubber 
D6AZ-19562-AA or -BA (ESB-M4G92-A or 
ESE-M4G 195-A) or equivalent to the carrier 
casting face inboard of the cover bolt holes. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. 


SS 


SARS 
so 


— ee 


ke 
1/8" TO 3/16” WIDE 


CONTINUOUS BEAD 
OF SILICONE 
caries / RUBBER SEALANT 
CASTING 
FACE 
£4710-1B 
6. Install cover and tighten cover bolts to 38-52 N-m 


TIGHTEN BOLTS 


(28-38 ft-lb) as shown. Tighten the cover bolts in 
a cross-wise pattern to make sure cover is drawn 
down uniformly. Tighten the ratio tag hold-down 
bolt to 24-38 N-m (18-28 ft-lb). 


TO 38-52 Nem 
(28-38 FT-LB) 


RATIO TAG 
HOLD-DOWN BOLT 
24-38 Nem (18-28 FT-LB) 


E5865-C 


For in-vehicle repairs, add lubricant through the 
filler hole until the lubricant level reaches the 
bottom of the filler hole with the axle in the running 
position (approximately 6.5 U.S. pints). For 
out-of-vehicle repairs, add 7.5 U.S. pints of 
lubricant. Use Rear Axle Lubricant XY-90-QL or 
KL (ESP-M2C 154-A) or equivalent for 
conventional axles, plus 8 ounces of Additive 
Friction Modifier CBAZ-19B546-A 

(EST-M2C 1 18-A) or equivalent for complete refill 
of Limited-Slip applications. 


Lower vehicle and road test. 


Oil Seal and Wheel Bearing, Semi-Floating Axle 


NOTE: For full floating axle service procedures, refer 
to Section 05-02B. 


Removal 
1. Remove axle as described in this section. 


2. Using Slide Hammer T50T-100-A and Axle 
Bearing Remover T85T- 1225-AH or equivalents, 
insert into the bore as shown and position it 


behind the bearing so the tangs on the tool 
engage the bearing outer race. 


Remove the bearing and seal as a unit, using the 
slide hammer. 


AXLE BEARING 
REMOVER 
T85T-1225-AH 


ye 


aw | 
7 ry, ‘= (A yj : Ni A 
; «@ \ Ce \ . c\ 
SEES gaye y NV—_—_:_=====__ 4 
be > aon | NX 
\ 


NS PS ® 


SLIDE HAMMER . 
T50T-100-A 


AXLE BEARING 
REMOVER 
T85T-1225-AH 


E5867-C 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Differential Case and Drive Pinion 


Removal 
1. 


Lubricate the new bearing with rear axle lubricant 
and install the bearing into the housing bore using 
Driver Handle T8OT-4000-W and Rear Axle Seal 
Replacer T80T-4000-Y. 


Coat the lips of the seal with Premium Long-Life 
Grease XG- 1-C or -K (ESA-M1C75-B) or 
equivalent and using the Driver Handle and Rear 
Axle Seal Replacer used to install the bearing, 
install the axle shaft seal. 


CAUTION: Installation of the bearing or seal 
assembly without the proper tool may result 
in an early bearing or seal failure. If seal 


SCRIBE 


becomes cocked in the bore during BEARING MARKS 
installation, remove it and install a new one. CAPS 

REAR AXLE £4707-1C 
SEAL REPLACER 

TRO c0ey —= 3. Loosen the differential bearing cap bolts and 


bearing caps. 


NOTE: The direction of triangles on bearing caps 
must be noted. When re-assembled, the triangles 
must be pointing in the same direction (outboard) 
as before removal. 


TRIANGLES CAST 
INTO BEARING CAPS 
MUST FACE OUTBOARD 


vy J 
SO Ve . 


Y 


\ 


rmaGR iw, 
Oth aie 


DRIVER HANDLE 
T80T-4000-W 


E5868-C 


If not previously removed, remove the axle shafts 
as described in this section (semi-floating axles) 
or in Section 05-02B (full floating axles). E4763-C 


Mark one differential bearing cap to make sure 
the caps are installed in their original positions 
during assembly. 


CAUTION: Right and left bearing caps must 
not be interchanged. 


NOTE: Before removing the differential case, 
check the ring gear runout as described in the 
Cleaning and Inspection portion of this section. If 
ring gear runout exceeds 0. 10 1mm (0.004 inch), 
the differential case and ring gear must be 
removed to perform the Differential Runout 
Check. The Differential Runout Check will isolate 
the cause of excessive ring gear runout. 
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REMOVAL AND INSTALLATION (Continued) 


4. Pry the differential case, bearing cups and shims 
out until they are loose in the bearing caps. 
Remove the bearing caps and remove the 
differential assembly from the carrier. 


CAUTION: When using the pry bar, place a 
wood block between the pry bar and the axle 
housing to protect the machined surface 
from damage. 


E7206-B 


7. Mark the driveshaft in relation to the companion 
flange. Remove the drive shaft-to-axle-companion 
flange U-bolts and nuts. Wrap U-joint with tape 
and position driveshaft out of the way.. 


€5870-1A 


COMPANION 
FLANGE 


5. if required, remove the bolts that attach the ring 
gear to the differential case. Remove the ring 
gear from the case by striking at alternate holes 
around the gear. 


CAUTION: Do not damage speed sensor ring 
when removing ring gear. If speed sensor 
ring is removed from case, it must be 
replaced with a new one. 


E5871-1A 


8. Install an inch-pound torque wrench on the pinion 
nut. Record the torque required to maintain 
rotation of the pinion through several revolutions. 


TORQUE WRENCH 
(INCH POUND) 


E7210-B 


: = = 
’ aS 
6. If required, remove the speed sensor ring witha AE | a 
soft-faced hammer. Discard the sensor ring. mY 
3 
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REMOVAL AND INSTALLATION (Continued) 


9. Install Companion Flange Holding Tool 
T57 T-485 1-B or equivalent on the companion 
flange and remove the pinion nut. 


COMPANION FLANGE 
HOLDING TOOL COMPANION 
T57T-4851-B FLANGE 


PINION SHAFT 
THREAD 
PROTECTOR 
T85T-4209-AH 


fA _ 


12. Pry up on metal flange of pinion seal. Install 
gripping pliers and strike with hammer until pinion 
seal is removed. 

CAUTION: Use care not to damage seal bore 
in housing. 


PINION 


E5872-B OIL SEAL 


O 
oll SEAL (e 
NOTE: Scribe a mark on the companion flange 
and pinion stem for alignment during assembly. 


10. Remove the companion flange using Puller 
D8OL-1002-L or equivalent. 


PULLER 
D80L-1002-L COMPANION 
FLANGE 


E5873-B 


-1A 
11. With a soft-faced hammer, drive the pinion out of oan 
the front bearing cone and remove it through the 
rear of the housing. 


If available, install Pinion Shaft Thread Protector 
T85T-4209-AH on the pinion threads and drive 
the pinion from the housing. Care should be taken 
not to allow the drive pinion to fall from the 
housing. 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


05-02A-13 
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05-02A-13 


REMOVAL AND INSTALLATION (Continued) 


13. Remove oil slinger and front pinion bearing from 
axle housing. 


FRONT PINION 
BEARING 


OlL SLINGER 


(/ 


E6512-1B 


NOTE: Do not remove the pinion bearing cups 
from the carrier casting unless the cups are 
damaged. 


14. If the pinion bearing cups are to be replaced, tap 
alternately (with a brass drift of suitable length) 
on opposite sides of the cup during removal to 
prevent cup from cocking in the casting. 


E5877-1A 


15. Toremove the pinion rear cone and roller bearing 
assembly, use Pinion Bearing Cone Remover 
T7 1P-462 1-B or equivalent as shown. 


PRESS RAM 


REAR — 
CONE AND ROLLER CONE REMOVER 


BEARING ASSEMBLY T71P-4621-B 


WU 
E4732-1B 


. Remove the selective shim from the drive pinion. 


NOTE: Measure the shim, which is found under 
the bearing cone, with a micrometer and record 
the thickness (as a reference to be compared to 
the shim gauge reading prior to installing the 
bearing). 


For differential case disassembly procedures, 
refer to Differential Case, Disassembly and 
Assembly in this section. Refer to Section 05-02C 
for Limited-Slip Differential. 


DRIVE PINION 
BEARING 
CONE 


SELECTIVE SHIM 


Differential Runout Check 


If the ring gear runout check (before disassembly) 
exceeds specification, the condition may be caused 
by a warped ring gear, a damaged case, excessively 
worn differential bearings or foreign material between 
mating surfaces (burrs, shavings, etc.). To determine 
the cause of excessive runout, proceed as follows: 


1. Remove the differential case from the axle 
housing (refer to Differential case and Drive 
Pinion Removal in this section) and remove the 
bolts that attach the ring gear to the differential 
case. Remove the ring gear from the case with a 
hammer and a drift. 
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REMOVAL AND INSTALLATION (Continued) 


2. Install the differential assembly including the 
bearing cups and shims in the axle housing. 
Tighten the bearing cap bolts to 109-129 N-m 
(80-95 ft-Ib). 


~—_y DIFFERENTIAL \ 
V ASSEMBLY 


HOUSING 


DIFFERENTIAL 
BEARING 
E5879-C 


3. Rotate assembly to make sure differential 
bearings seat properly. 


ROTATE £4740-B 


4. Check the runout of the differential case flange 
with Dial Indicator TOOL-4201-C or equivalent. If 
the runout is within specification (0.076mm 
[0.003 inch] maximum), install a new ring and 
pinion gear. If the runout exceeds specification, 
the ring gear is true and the trouble is due to 
either a damaged case or bearings. Visually 
inspect the bearings. If bearings are not 
damaged, replace both the case and bearings. 
Recheck the runout with new parts (case and 
bearings). 


Axle, Ford, 10.25-Inch Ring Gear 


on 


om 


05-02A-14 


DIAL INDICATOR 
TOOL-4201-C 


Install new differential bearings on the case hubs 
using Differential Bearing Cone Replacer 
D81T-4221-A or equivalent and install the 
differential assembly in the carrier without the 
ring gear. 


NOTE: Press against the bearing cone only. 


Check the case runout again with the new 
bearings. If the runout is now within limits, use the 
new bearings for assembly. If the runout is still 
excessive, the case is damaged and should be 
replaced. 


=< 


DIAL INDICATOR 
TOOL-4201-C 
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REMOVAL AND INSTALLATION (Continued) 


Front and Rear Pinion Bearing Cups 
Installation 


1. Drive the front pinion bearing cup into the housing 
using Pinion Bearing Cup Replacer (Front) 
T85T-46 16-AH and Driver Handle T80T-4000-W. 


FRONT 
BEARING 
CUP 


PINION 
BEARING 


CUP a 
REPLACER = 
T85T-4616-AH 
| — 
\ —_ 
Vf 
vA Pe - 
/ DRIVER 
a % HANDLE 
T80T-4000-W 
= aS E5882-B 


2. Drive the rear pinion bearing cup into the housing 
using Pinion Bearing Cup Replacer (Rear) 
D81T-4616-A and Driver Handle D81L-4000-A. 


PINION BEARING 
CUP REPLACER 
(REAR) 
D81T-4616-A 


REAR PINION 
BEARING CUP 


c : = Y ff 
“XO 
we Li 3 
Cc eee 
0 
SEE ‘ 
DRIVER 
HANDLE 
D81L-4000-A 
E5883-B 


Axle, Ford, 10.25-Inch Ring Gear 


Make sure the cups are properly seated in their 
bores. If a0.038mm (0.00 15-inch) feeler gauge 
can be inserted between a cup and the bottom of 
its bore at any point around the cup, the cup is not 
properly seated. Whenever the cups are 
replaced, the cone and roller assembly should 
also be replaced. 


0.0015 INCH 
FEELER GAUGE 


Drive Pinion Shim Selection 


1. 


Individual differences in machining the carrier 
casting and the gear set and variation in bearing 
widths require a shim between the pinion rear 
bearing and pinion head, in order to locate the 
pinion for correct tooth contact with the ring gear. 


When replacing a ring and pinion gear, the correct 
shim thickness for the new gear set to be 
installed is determined by the following procedure 
using the tools listed below. 


05-02A-15 
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REMOVAL AND INSTALLATION (Continued) 


Rear Axle Pinion Depth Gauge Tools 


ALIGNING ADAPTER 


GAUGE TUBE 


REAR AXLE PINION DEPTH GAUGE TOOL 


Description 
Aligning Adapter 

Gauge Block 

Gauge Disc 


D81T-4020-F51 Gauge Tube 


2. Assemble the aligning adapter, gauge disc and 
gauge block to the screw. 


Place the rear pinion bearing (new, or used if in 
good condition) over the aligning tool and insert it 
into the rear pinion bearing cup of the carrier. 
Place the front bearing into the front bearing cup 
and assemble the tool handle into the screw. Roll 
the assembly back and forth a few times to seat 
the bearings while tightening the tool handle by 
hand. Tighten the tool handle to 27 N-m (20 ft-lb). 


NOTE: The gauge block must be off-set as shown 
(45 degrees) to obtain an accurate reading. 


PINION DEPTH 
GAUGE BLOCK 
T80T-4020-F42 


Axle, Ford, 10.25-Inch Ring Gear 


05-02A-16 


REAR PINION FRONT 


BEARING PINION 
BEARING 


HANDLE 


TOOL ASSEMBLED 
E5885-B 


Center the gauge tube into the differential bearing 
bore. Install the bearing caps and tighten the 
bolts to 95-115 N-m (70-85 ft-lb). Caps are to be 
installed with the triangles pointing outboard. 


Utilize pinion shims as the gauge for shim 
selection. This will minimize errors in attempting 
to stack feeler gauge stock together or simple 
addition errors in calculating correct shim 
thickness. 


NOTE: Shims must be flat. Do not use dirty, bent, 
nicked or mutilated shims as a gauge. 


It is important to feel a slight drag on the shim for 
correct selection. Do not attempt to force the 
shim between the gauge block and the gauge 
tube. This will minimize selection of a shim thicker 
than required which results in a deep tooth 
contact in final assembly of integral axles. 


a FRONT PINION 
HANOLE Sesenane BEARING 
DIFFERENTIAL 
HOUSING 


ALIGNING a /P 
ADAPTER pay & SCREW 


REAR PINION 
BEARING 
INSERT FEELER SB SBN 
GAUGE HERE\ X > Bet ee GAUGE DISC 


GAUGE 
BLOCK 


a: 


,0-0-070"0%s' 
SSS 
© e x) 
ie" 0.0.6 
OO) Ox) 

OS OVD 
oe SOS SSNS SFO] 
See eseseconeseretsts SOS 

CPOE 


ooo (pee) Waa 


GAUGE TUBE E5887-1A 
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REMOVAL AND INSTALLATION (Continued) 


5. Place the selected shim(s) on the pinion and 
press the pinion bearing cone and roller assembly 
until it is firmly seated on the shaft using Inner COLLAPSIBLE 
Pinion Bearing Cone Replacer T85T-462 1-AH Syneee 
and Axle Bearing /Seal Plate T75L-1165-B. 


NOTE: The same rear pinion bearing used in this 
procedure must be used in final assembly of the 
axle. 


NOTE: Be sure that press load is not applied to 
the bearing cage. 


PINION 

STEM 
SHOULDER 

TD 8 
| _f , 
REAR SS ZS 
PINION PINION 
BEARING 
SHIM 


Ld ~ E5889-C 
f SSN BEARING 
INNER WS 3 PONE 8. Install the front pinion bearing and oil slinger in the 


PINION BEARING 5 housing bore and install the pinion seal on the 


CONE REPLACER —,,. } AXLE BEARING/ ai i 
eislaad seth Ir THT T SEAL PLATE Pinion Seal Replacer T83T-4676-A. 
eee 
FRONT PINION 


= — BEARING 
OIL SLINGER C2 ) 


E5888-C 


6. Check splines on the pinion stem to be sure they 
are free of burrs. If burrs are evident, remove \ LS — 
them by using a fine crocus cloth, working ina 


rotational motion. Wipe the pinion clean. PINION 
be SEAL 
7. Place the collapsible spacer on the pinion stem 
against the pinion stem shoulder. 
PINION SEAL 
REPLACER 
T79P-4676-A 


E5876-C 
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REMOVAL AND INSTALLATION (Continued) 


9. Clean the oil seal seat surface. Install the seal in 
the housing bore using Pinion Seal Replacer 
T83T-4676-A. Coat the lips of the seal with 


Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent. 
CAUTION: Installation without the proper tool 


may result in early seal failure. If seal 
becomes cocked during installation, remove 
it and install new one. 


Jo PINION SEAL 
REPLACER 
T79P-4676-A 


E5891-C 


10. From the rear of the axle housing, install the drive 
pinion assembly (drive pinion, shim(s), rear 
bearing cone and roller, and collapsible spacer) 
into the housing pinion shaft bore. 


Drive Pinion Installation 


DRIVE PINION 
ASSEMBLY 


& 


\ E5892-B 


11. Apply a small amount of lubricant to the NOTE: The companion flange must never be 
companion flange shaft splines. Align the mark on hammered on or installed with power tools. 
the companion flange with the mark on the pinion 
stem. 


With the drive pinion in place in the housing, install 
companion flange using Companion Flange 


Replacer T85T-485 1-AH or equivalent. 


NOTE: If anew companion flange is being 
installed, disregard the scribe mark on the pinion 
stem. 
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REMOVAL AND INSTALLATION (Continued) 


Companion Flange Installation 


12. 


13. 


COMPANION FLANGE 
REPLACER 
T85T-4851-AH 


Hold the companion flange with Companion 
Flange Holding Tool T57T-485 1-B or equivalent 
while tightening the nut. 


Tighten the pinion nut (minimum torque of 217 N-m 
or 160 ft-lb), rotating the pinion occasionally to 
make sure pinion bearings are seating properly. 
Take frequent pinion bearing torque preload 
readings until the original recorded preload 
reading is obtained by rotating the pinion witha 
N-m (inch-pound) torque wrench. 


Axle, Ford, 10.25-inch Ring Gear 05-02A-19 


If the original recorded preload is lower than 
specification (original bearings .9-1.5 N-m [8-14 in-Ib]: 
new bearings 1.8-3.3 N-m | 16-29 in-Ib]), tighten to 
specification. If the preload is higher than 
specification, tighten to original reading as recorded. 


Under no circumstances should the pinion nut be 
backed off to reduce preload. If reduced preload is 
required, a new collapsible pinion spacer and pinion 
nut must be installed. 


PINION BEARING TORQUE 
PRELOAD CHECK 


TORQUE WRENCH 
(INCH POUND) 
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REMOVAL AND INSTALLATION (Continued) 


14. Align tab in speed sensor ring with slot in 
differential case. Start two ring gear bolts through 
the case into the ring gear to make sure ring gear 
bolt holes align with case bolt holes properly. 


CAUTION: Tab on sensor ring must be 
aligned with slot in differential case. 


Aligning Ring Gear and Case Bolt Holes 


RING 
GEAR 
BOLTS 
SENSOR 
RING 


DIFFERENTIAL 
CASE SLOT 


E7207-B 


15. Press the sensor ring and ring gear on the 16. With pinion depth set and pinion installed, place 
differential case. The ring gear acts as a pilot for differential case subassembly (with ring gear, 
the sensor ring. Apply Threadlock and Sealer speed sensor ring, thrust washers, side gears, 
EOAZ- 19554-AA (ESE-M4G204-A) or equivalent bearings and cups) in carrier. 
to ring gear bolts and tighten to 136-163 N-m 


(100-120 ft-lb). DIFFERENTIAL CASE 
SUBASSEMBLY 


SENSOR 
RING 


E£4749-1B 


NOTE: To simplify installation, fabricate two 
differential case retaining straps from metal stock 
as shown. These retaining straps will prevent the 
differential from falling out of the housing. 
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REMOVAL AND INSTALLATION (Continued) 


17. Attach the straps at the 11 o’clock and 1 o’clock 20. Install progressively larger shims on the right side 
positions in the cover bolt holes. Install bolts and until the largest shim selected can be installed by 
rotate straps to contact the bearing cups. Make hand. 


sure access is available for shim installation. NOTE: Apply pressure toward left side to ensure 


that the left bearing cup is seated. 


3/8 INCH 
IDIAMETER DIFFERENTIAL RETAINING STRAP 
HOLE SHIM 
1.3 INCHES 


4 i 


E5896-1A 


18. Install a 6.73mm (0.265 inch) shim on left side. 


6.73 MM 
(0.265 INCH) 
SHIM 


E4752-1A 


21. Install right side bearing cap and tighten bearing 
cap bolts to 95-115 N-m (70-85 ft-lb). 


X 
E4750-D 
19. Install left bearing cap and tighten bolts 
finger-tight. 
FINGER . \ z 
TIGHT TRIANGLE 
Be MUST FACE 
OUTBOARD 
E9079-A 
Pie 
: 
Ee BAS 
E4751-1B 
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REMOVAL AND INSTALLATION (Continued) 


22. Rotate assembly to make sure it rotates freely. 


ROTATE 


E9081-A 


23. Check ring gear and pinion backlash with a Dial 
Indicator TOOL-4201-C. 
If the backlash is 0.20-0.38mm (0.008-0.015 
inch) (0.30-0.38mm [0.012-0.015 inch] 
preferred), proceed to Step 29. 
If the backlash is zero, proceed to Step 24. 
If the backlash is 0.025-0. 177mm (0.00 1-0.007 
inch) or greater than 0.38mm (0.015 inch), 
proceed to Step 25. 


DIAL INDICATOR 
TOOL-4201-C 


A) 


——- {f 


NY. fe) (( 
S| 


E5897-B 


Axle, Ford, 10.25-Inch Ring Gear 
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24. If azero backlash condition occurs, add 0.50mm 
(0.020 inch) to the right side and subtract 
0.50mm (0.020 inch) from the left side. 


SUBTRACT ADD 
0.5 MM (0.020 IN.) 0.5 MM (0.020 IN.) 


——— 


E4756-B 


25. Recheck backlash. If backlash is within 
specification, go to Step 30. 


If backlash is not within specification, proceed to 
Step 26. 


DIAL INDICATOR 
TOOL-4201-C 


——x i 


Wn © 
SL. 


A 
eal 
4 
a 3B \\ 
| go 
ee sia 
Ec “INR 77 
ai aA 


E5897-B 


26. If backlash is 0.025-0. 177mm (0.00 1-0.007 
inch), or greater than 0.38mm (0.015 inch), 
correct backlash by increasing thickness of one 
shim and decreasing thickness of the other shim 
by the same amount. Refer to chart for 
approximate shim change. 
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REMOVAL AND INSTALLATION (Continued) 


Backlash Change Required Thickness Change Required Backlash Change Required Thickness Change Required 


pm p mm 
Se ee 
[050 [oe | 050 
ee 7 a A 
er 08 se 
p tse | os] 
008 254 


TE5113A 


MORE BACKLASH 28. Rotate assembly several times to make sure 
| i LESS BACKLASH | | differential bearings seat properly. 
DECREASE (-— )INCREASE (+) DECREASE (—) INCREASE (+; 


FOR MORE FOR LESS FOR LESS FOR MORE 


BACKLASH BACKLASH BACKLASH BACKLASH 
LEFT SIDE RIGHT SIDE ROIS 


aC 


G3 
1@e 


fc 


E4757-1B 


27. Install shim and bearing caps. Tighten cap bolts to 
109-128 N-m (80-95 ft-lb). 


TRIANGLES MUST FACE 
OUTBOARD E9081-A 


a} 


a r 
f : —~~\ é 
: =. 

: s i | 
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REMOVAL AND INSTALLATION (Continued) 


29. Recheck backlash. If backlash is within 
specification, go to Step 30. If backlash is not 
within specification, repeat Step 26. 


Backlash Specification: 0.20-0.38mm 


(0.008-0.015 inch). Preferred range: 
0.30-0.38mm (0.012-0.015 inch). 


DIAL INDICATOR 
TOOL-4201-C 


SHIM DRIVER 
T85L-4067-AH 
E5900-D 


32. Install bearing caps and tighten cap bolts to 
109-128 N-m (80-95 ft-lb). Recheck backlash. If 


ZO not to specification, repeat Step 22. 


\\ TRIANGLES MUST FACE 
E5897-B OUTBOARD 


30. Remove bearing caps and bolts. To establish 
differential bearing preload, increase both left and 
right shim sizes by 0.152mm (0.006 inch). Make 
sure shims are fully seated and assembly turns 


freely. 
INCREASE INCREASE 
SHIM BY SHIM BY 
0.152 MM (0.006 INCH) 0.152 MM (0.006 INCH) 


/ 
E4753-C 


. Install the driveshaft. Align the scribe marks on 
the axle companion flange and driveshaft and 
connect the driveshaft. 


Tighten attaching bolts and nuts to 11-20 Nem 
(8-15 ft-lb). 


. Install the axle shafts and axle housing cover as 
described under Axle Shafts in this section. 


E4758-E 


Axle Housing 


31. Install the shims by driving into position with Shim Removal 


Driver T85T-4067-AH. ; 
1. Raise the vehicle and install safety stands. 


Remove the rear wheels and tires and the brake 
drums. 


Remove rear anti-lock brake sensor hold-down 
bolt, and carefully remove sensor. See Rear 
Anti-lock Brake System sensor in this section. 
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REMOVAL AND INSTALLATION (Continued) 


3. Mark the driveshaft axle end flange and the axle 
companion flange to make sure driveshaft is 
positioned properly during assembly. Disconnect 
the driveshaft from the rear axle companion 
flange. Remove the driveshaft. 


4. Remove axle shafts (semi-float axle) or hub 
(full-float axle). 


5. Disconnect brake lines at wheel cylinders. 


6. Remove the four retaining nuts from each backing 
plate. 


7. Disconnect the vent hose from the vent and the 
vent from the rear axle housing. 


NOTE: The axle vent is secured to the housing 
assembly through the brake junction block. 


AXLE 
VENT 
FITTING 
BRAKE 
LINE 
as & ~ ! 


£4726-1B 
8. Disengage the brake line from the clips that retain 
the line to the axle housing and carrier. 


BRAKE LINE 
RETAINING CLIP 


E4728-1A 


9. Remove the hydraulic brake junction block and 
brake lines from the axle housing. 


Axle, Ford, 10.25-Inch Ring Gear 


05-02A-25 


JUNCTION BLOCK 
BRAKE LINE 


AES 


E4727.14 - 


10. Support the rear axle housing on a jack, and then 
remove the U-bolt nuts. Remove the U-bolts and 
plates. 


11. Disconnect the shock absorber lower bolts from 
the mounting brackets on the axle housing. 


12. Remove the housing from the vehicle. 


PLATE 


U-BOLTS 


E4730-1A 


SHOCK ABSORBER 
LOWER BOLT 
AND NUT 
£4729-1A 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Raise the axle housing into position so that the 
U-bolt plates can be installed. Tighten the U-bolt 
nuts to the specification listed in Section 04-02. 
(There are different specifications, depending on 
the vehicle.) 


PLATE 


U-BOLTS 


E4730-1A 


Connect the shock absorber lower bolts to the 
mounting bracket on the axle housing. Install the 
attaching nuts and tighten to the specification 
listed in Section 04-02. 


SHOCK ABSORBER 
LOWER BOLT 
ANDO NUT 


E4729-1A 


Insert the vent fitting into the hydraulic junction 
block and position the assembly over the housing 
vent hole. Hand start the vent fitting and tighten to 
20 N-m (15 ft-lb). 


Position the brake lines to the axle housing and 
secure with the retaining clips at the right axle 
tube and vent fitting through the junction block. 
Attach brake lines to wheel cylinders and bleed 
brake system. Refer to Section 06-00. 


Install the brake backing plates on the axle 
housing flanges (no gaskets required). Tighten 
the attaching bolts to 68-115 N-m (50-85 ft-lb). 


Align the scribe marks on the axle companion 
flange and driveshaft and connect the driveshaft. 
Tighten attaching bolts and nuts to 11-20 Nem 
(8-15 ft-Ib). 


Axle, Ford, 10.25-inch Ring Gear 05-02A-26 


Install rear anti-lock brake system sensor as 
outlined in this section. 


Install the brake drums. 


Install the wheel and tire. Tighten the wheel 
lugnuts to specification. Install the wheel covers. 


BRAKE LINE 
RETAINING CLIP 


E4728-1A 


Rear Anti-lock Brake System Sensor 
Removal 
1. Remove sensor hold-down bolt. Remove sensor. 


2. Clean axle mounting surface, using caution to 
prevent dirt from entering axle housing. 


Installation 


1. If new sensor is to be installed, lightly lubricate 
O-ring with motor oil. 


a. Firmly grasp sensor at sides (do not install by 
applying force on connector) and push into 
axle housing, aligning mounting flange hole 
with threaded hole in axle housing. 


b. Install hold-down bolt and tighten to 34-40 
N-m (25-30 ft-lb). 

If old sensor is to be reinstalled, clean and blow 

off metal particles using compressed air. 

a. Remove and replace O-ring with a new 
O-ring. 
Apply a light film of motor oil to O-ring. 
Firmly grasp sensor at sides (do not install by 
applying force on connector) and push into 


axle housing, aligning mounting flange hole 
with threaded hole in axle housing. 
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05-02A-27 Axle, Ford, 10.25-Inch Ring Gear 05-02A-27 


REMOVAL AND INSTALLATION (Continued) 


d. Install hold-down bolt and tighten to 34-40 
N-m (25-30 ft-lb). 


Assembly 


1. Install differential bearings on the case hubs using 
HOLD DOWN Differential Bearing Cone Replacer 

BOL T-390356 D81T-4221-A. 
TIGHTEN TO 
34-41 Nem 
(25-30 FT-LB) 


NOTE: Press against the bearing cone only. 


SENSOR 


DIFFERENTIAL 
SIDE BEARING 
REPLACER 
081T-4221-A 


O-RING 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 


@ 


AXLE 
HOUSING 


DISASSEMBLY AND ASSEMBLY 


Differential Case E6001-1B 


Disassembly 


1. If required, remove the ring gear, speed sensor 
ring, side gears, pinion gears and thrust washers. 


2. Remove the differential case from the housing 


Press the ring gear and speed sensor ring onto 
the differential case, and install the attaching 
bolts. Tighten the bolts to 135-162 N-m (100-120 
ft-lb). 


and remove the differential bearings from the 
case using Puller D8OL-1002-L and Step Plate 
D80OL-630-7 or equivalents. 


CAUTION: Before performing this step, refer 
to ring gear/speed sensor ring installation 
procedures in this section. 


sues CLEANING AND INSPECTION 
O80L-1002-L x 


Inspection Before Disassembly 


The differential case assembly and drive pinion should 
be inspected before they are removed from the carrier 
casting. These inspections can determine the cause of 
the concern and the resolution. 


1. Wipe the lubricant from the internal working parts 
and visually inspect the parts for wear and/or 
damage. 


Rotate the gears to see if there is any roughness 
which would indicate damaged bearings or gears. 


STEP PLATE 
D80L-630-7 


DIFFERENTIAL 
BEARING 


Ss J 
[ (ahs ore = _- 
A 


IK 
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05-02A-28 Axle, Ford, 10.25-Inch Ring Gear 05-02A-28 


CLEANING AND INSPECTION (Continued) 


3. Check the ring gear teeth for signs of scoring, 


abnormal wear or nicks/chips. DIAL 


INDICATOR 
TOOL-4201-C 


RING GEAR BACKFACE RUNOUT BS 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 
TOOL-4201-C 


om, 
obeben 


RING GEAR BACKLASH 


eb btLLL tl Tt Ty 
Sek ae ig 


Inspection After Disassembly 


1. Thoroughly clean all parts. Always use new 
solvent when cleaning bearings. Do not spin dry 
Set up a dial indicator and check ring gear bearings with compressed air. 
backlash and ring gear backface runout. Oil the bearings immediately to prevent rusting. 
Backlash should be 0.20-0.38 mm (0.008-0.015 
inch), with 0.30-0.38 mm (0.0 12-0.0 15 inch) 
preferred. To check ring gear backface runout, 
mount Dial Indicator with Bracketry 
TOOL-4201-C or equivalent on the carrier so the 
tip of the dial indicator contacts the backface of 
the ring gear. Backface runout should be no more 


than 0.101mm (0.004 inch). 

NOTE: There is a space provided between the 
speed sensor ring and the ring gear for measuring 
ring gear backface runout. 

A contact pattern is not an acceptable guide to 
check for noise. Proper gear set assembly must 
be checked using the Rear Axle Pinion Depth 
Gauge Tool set T74P-4020-A or equivalent which 
shows the correct pinion shim required to assure 
acceptable running condition. 


Inspect the parts for any major damage. 


Clean the inside of the housing before rebuilding. 
When a scored or chipped gear set is replaced, 
the axle housing must be washed thoroughly. 
Inspection procedures for individual parts are 
outlined as follows. 
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CLEANING AND INSPECTION (Continued) 


Bearing Cups 


Check bearing cups for deep scores, galling, or 
spalling. If a0.038 1mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any point around the cup, the cup must be 
re-seated. 


0.0015 INCH 
FEELER GAUGE 


Cone and Roller Assemblies 


When operated in the cups, bearing rollers must turn 
without roughness. Examine the roller ends for step 
wear. If inspection reveals either a damaged cup or a 
damaged cone and roller assembly, both parts should 
be replaced. 


Companion Flange 


Be sure that the flange half-rounds and lugs have not 
been damaged in removing the driveshaft or in 
removing the flange from the pinion. The end of the 
flange that contacts the bearing cone as well as the 
nut counterbore and seal surface must be smooth and 
free of nicks. 


Gears 


Examine the pinion and ring gear teeth for scoring, 
excessive wear, nicks and excessive chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 


Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from the 
mounting surfaces of the carrier housing. 


Differential Case 


Make sure that the hubs where the bearings mount are 
smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the 
differential side gears in their counterbores. Check for 
cracks in thrust washers. 


Axle, Ford, 10.25-Inch Ring Gear 05-02A-29 


SPECIFICATIONS 


TORQUE SPECIFICATIONS (INTEGRAL CARRIER) 


Differential Bearing Cap Bolt 


Differential Pinion Shaft Lock Bolt 
Using Loctite EOAZ- 19554-B (or 
equivalent) 


Ring Gear Attaching Bolts Using 
Loctite EOAZ- 19554-B 
(or equivalent) 


ADJUSTMENT TORQUE SPECIFICATIONS (INTEGRAL 
CARRIER) 


Minimum torque required to 
tighten pinion flange nut to 
obtain correct pinion bearing 
preload 


Pinion Bearing Preload 

(Collapsible Spacer) 

— Used bearings 9-1. 8-14 In-Lb 
— New bearings 8-3. 16-29 In-Lb 


a If pinion bearing preload exceeds specifications before this 
torque is obtained, install a new collapsible spacer. 


TES904A 
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05-02A-30 Axle, Ford, 10.25-inch Ring Gear 05-02A-30 


SPECIFICATIONS (Continued) 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) 


Approximate Lubricant Capacity (In-Vehicle Repair)” 
F-250, F-350 Regular & Chassis 10.25-Inch Ring Gear 6.5°9 5.4 3.0 
CAB, F-250/350H.D. 


a Ford design conventional Axles use Rear Axle Lubricant XY-90-QL or -KL (ESP-M2C 154-A) or equivalent. 
Service refill capacities are determined by filling the axle with the specified lubricant to the bottom of the filler hole with the vehicle in 
running position. 
Plus 8 oz. (U.S. measure) additive friction modifier, CBAZ- 19B546-A (EST-M2C 1 18-A) or equivalent for limited-slip applications. 
Rear axle lube quantities must be replaced every 100,000 miles (160 000 km) or if the axle has been submerged in water. Otherwise, the 
lube should not be checked or changed unless a leak is suspected or repair required. 


NOTE: 6.5 pints of lubricant is the fill specification when the axle is installed in the vehicle. If the axle is out of the 
vehicle, fill with 7.5 pints of specified lubricant. 


TE6524A 


CLEARANCE, TOLERANCE AND ADJUSTMENTS 
(INTEGRAL CARRIER) 


T85T- 1225-AH 


Axle Bearing Remover Los 
Maximum Runout of Back Face 0.076 0.003 LD 
of Differential Case Flange T85T-1225-AH 
eee Sa Gear Thrust 0.76-0.81 0.030-0.032 T80T-4000-W 
Ssiler UCKNESs Driver Handle 
0.76-0.81 0.030-0.032 
Nominal Pinion Locating Shim 0.030 T80T-4000-Y 


Available Pinion Gear Shims in 0.53-0.94 0.02 1-0.037 Rear Axle Seal Replacer 
Steps of 0.001 Inch 


Backlash Between Ring Gear 0.20-0.38 0.008-0.015 
& Pinion Teeth (0.30-0.38 (0.012-0.015 
Preferred) Preferred) 


Maximum Backlash Variation 0.101 0.004 T79P-4020-A 
Between Teeth Pinion Depth Gauge Kit 


Maximum Radial Runout of 0.012 TA.R. 
Companion Flange in 
Assembly 


Sensor Pole to Top of Sensor 0.127-1.143 0.005-0.045 
Ring Gap 


TE9080A 


T79P-4020-A 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description Illustration 


T50T-100-A 
Impact Slide Hammer 


T85T-4067-AH 
Shim Driver 


T85T-4067-AH 


T85T-4209-AH 


T50T-100-A Pinion Shaft Thread Protector 


T75L-1165-B 


Axle Bearing/ Seal Plate eae 


T75L-1165-B 


T85T-4209-AH 


(Continued) 


(Continued) 
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05-02A-31 Axle, Ford, 10.25-Inch Ring Gear 05-02A-31 


SPECIAL SERVICE TOOLS (Continued) 


Tool Number / 
Description Illustration 


T85T-46 16-AH 
Pinion Bearing Cup Replacer 


Tool Number / 
Description Illustration 


T57T-4851-B 
Companion Flange Holding Tool 


T57T-4851-8 


T71P-4621-B 
Pinion Bearing Cone Remover 


T85T-485 1-AH 
Companion Flange Replacer 


T65T-4851-AH 


TOOL-4201-C 
Dial Indicator With Bracketry 


T71P-4621-8 


T85T-462 1-AH 
Inner Pinion Bearing Cone 
Replacer 


eens 
TOOL-4201-C 


T85T-4621-AH 


T83T-4676-A 
Pinion Seal Replacer 


T83T-4676-A 


(Continued) 
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05-02B-1 Wheel Hubs and Bearings, Ford Full Floating Axle 05-02B-1 


SECTION 05-02B Wheel Hubs and Bearings, Ford Full 
Floating Axle 


SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION REMOVAL AND INSTALLATION 
Full Floating Hub ASSeMbDIy..............cccccscnsccencescens 05-02B-1 Axie Shaft, Hub, Oil Seal and Outer Wheel 
DISASSEMBLY AND ASSEMBLY BOOTING soo vcscaretic oechesedencedsbivecwesonnav seins 05-02B-2 
Hub, Full Floating Axle ............ccccsccscscescsccsceeceeeeces 05-02B-8 SPECIAL SERVICE TOOLG..............ccccscescecesceseseeees 05-02B-13 
SPECIFICATIONS. .....ccccccscccccccccscccccccscccccccccssesccsess 05-02B-13 
VEHICLE APPLICATION ..........ccccccsccccscencccccsscesvscecees 05-02B-1 


VEHICLE APPLICATION 
F-250 HD and F-350 Vehicles 

DESCRIPTION 
Full Floating Hub Assembly The hub is supported or floats on the axle spindle on 
The full floating rear axle features brake drums that two opposed tapered roller bearings. It is retained on 
are mounted outboard of the hub. Therefore, when the spindle by a ratcheting nut that is tabbed to a slot 
brake inspection or replacement is required the hub on the spindle. If, for any reason, the hub is 
assembly need not be removed. removed from the spindle, the old hub seal must 


be removed and a new hub seal installed. 
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05-02B-2 Wheel Hubs and Bearings, Ford Full Floating Axle 05-02B-2 
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DESCRIPTION (Continued) 


Wheel Hub and Bearing Assembly, Ford Full Floating Axle 


INNER HUB OIL 


OUTER BEARING SEAL 


BEARING ss 
CuP aC at LY | BACKING 
BRAKE ) PLATE 
DRUM HUB NUT (1) BOLT 


AXLE SHAFT gir arr \, SPINDLE 
RETAINER = mn 


KEYWAY 


BACKING PLATE 
AND BRAKE SHOE 
ASSEMBLY 


BEARING FITSTUD (@ HUB NUT HAS LEFT-HAND THREAD 
FOR LEFT AXLE TUBE AND RIGHT-HAND 
THREAD FOR RIGHT AXLE TUBE 


LOCATING 4 CLEARANCE HOLES IN WHEEL 
PIN IN DRUM FOR WHEEL PIN STUDS 
WHEEL AND HUB 


2 WHEEL PIN 
LOCATING 
WHEEL PIN IS INSERTED HOLES 


THRU DRUM AND HUB 


\ \e HUB LOCATING PIN 
OUTSIDE ad. as IS INSERTED THROUGH 
WHEEL Ly : : DRUM AND 


BOTH WHEELS 
WHEEL LUG NUT 
(INTEGRAL TWO PIECE) 


LOCATING 
HOLE IN WHEEL 4 DUAL REAR 


LOCATING PIN LOCATING HOLE IN WHEEL INTEGRAL 
IN WHEEL WHEEL FOR HUB PIN TWO PIECE 


LUG NUT 
(NOT USED ON INSIDE DUAL REAR WHEEL VEHICLES 
OUTSIDE WHEEL) WHEEL SAME AS MAIN VIEW EXCEPT AS SHOWN 


REMOVAL AND INSTALLATION 


Axle Shaft, Hub, Oil Seal and Outer Wheel 
Bearing 
Removal 


Set the parking brake and loosen the eight axle 
shaft retaining bolts. 


Raise the vehicle to the desired working height, 
keeping the axle parallel with the floor. 


Release parking brake and back off the rear 
brake adjustment, if necessary. 


Remove the wheel and tire assembly. 


AXLE SHAFT 
RETAINING BOLTS 
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05-02B-3 Wheel Hubs and Bearings, Ford Full Floating Axle 05-02B-3 


REMOVAL AND INSTALLATION (Continued) 


5. Remove brake drum. If so equipped, push-on 
(sheet metal) drum retainer nuts may be 
discarded. 


NOTE: Push-on retainer nuts are used for 
shipping purposes only and have no effect on 
vehicle function. 


E6474-1A 


6. Remove the eight 7 / 16-inch axle shaft bolts and 
remove the axle shaft. 


Axle Shaft Removal 


A Meh 
(———2A 


E6475-2A 
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05-02B-4 Wheel Hubs and Bearings, Ford Full Floating Axle 05-02B-4 
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REMOVAL AND INSTALLATION (Continued) 


7. Install Hub Wrench T85T-4252-AH so that the 
drive tangs of the tool engage the four slots in the 
hub nut. 


CAUTION: The hub nuts are right-hand 
thread (right hub) and left-hand thread (left 
hub). Each hub nut is stamped RH for the 
right hub nut or LH for the left hub nut. 


VALVE STEM 
ALIGNMENT 
PIN 


WHEEL PIN 
LOCATING 
HOLE 


5 SSEMBLY 
HUB ' | SLOT A 
NUT U 
A HUB | 
© NUT 
E6502-1B 
aii 9. Install Step Plate Adapter Tool D8OL-630-7. 
WRENCH : r | pence DRIVE 
T85T-4252-AH | ~~ TANG 
ADAPTER TOOL . 
v 
D80L-630-7 ae 
I \ a 
\ \ \ 
E6501-1B «i € 
8. Remove hub nut (counterclockwise for right-hand ON 
thread; clockwise for left-hand thread). gee 
CAUTION: Under no circumstances are Ta 
power impact tools to be used when Fy 
performing these operations. 
NOTE: The hub nut will ratchet during this a 
operation. 
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05-02B-5 Wheel Hubs and Bearings, Ford Full Floating Axle 05-02B-5 
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REMOVAL AND INSTALLATION (Continued) 


10. Install Puller Tool D8OL-1002-L or equivalent and Installation 


loosen hub to the point of removal. Remove puller 1. Clean spindle thoroughly after hub removal, then 
tool and step plate. coat the spindle with axle lubricant. 


NOTE: Hub bearings must be prelubed with 
grease prior to installation. Use Premium 
Long-Life Grease XG-1-C or -K (ESA-M1C75-B) 
or equivalent. 
2. Pack each bearing cone and roller assembly with 
| a bearing packing tool, using Premium Long-Life 
— , Grease XG-1-C or -K (ESA-M1C75-B) or 
VN equivalent. 


\\ 


( PULLER TOOL 
] DS0L-1002-L 


11. Remove hub assembly. 
CAUTION: Do not drop outer hub bearing. 


12. Toreplace hub oil seal, refer to Hub Disassembly 
and Assembly in this section. 


NOTE: The inner bearing is located behind the 
hub oil seal. 


spindle. 


COAT SPINDLE ns 
_ —\ as mins E6506-1A 
(/ ge 3. Coat the spindle with recommended axle 
tu lubricant. Push hub and hub outer bearing onto 


WY) 


Wes > 

Sa j 

wn OP! 
“XN 


ee, 


E6506-1A 


NOTE: Installing the hub in this manner causes 
the hub outer bearing to act as a pilot making the 
installation easier. 
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05-02B-6 Wheel Hubs and Bearings, Ford Full Floating Axle 05-02B-6 
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REMOVAL AND INSTALLATION (Continued) 


Hub and Hub Outer Bearing Installation 


i \ Se 


EO 
SONG 
| 4 
J at NG 
oa NY 
9 


wa 


OUTER 
BEARING 


4. Install the hub nut on the spindle. Turn hub nut 
clockwise for right-hand thread, 
counterclockwise for left-hand thread. 


CAUTION: Make sure the hub nut tab is 
located in the keyway prior to thread 
engagement. 


Hub Nut Installation 


SPINDLE 


RIGHT HAND THREAD LEFT HAND THREAD 
(INSTALL CLOCKWISE) (INSTALL COUNTER-CLOCKWISE) 


i: Ys y 
RTT 
FULL FLOAT AXLE HUB NUTS 
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05-02B-7 Wheel Hubs and Bearings, Ford Full Floating Axle 05-02B-7 
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REMOVAL AND INSTALLATION (Continued) 


5. Install Hub Wrench Tool T85T-4252-AH on Hub Nut Adjustment, Used Bearings 
spindle. AFTER TIGHTENING TO 75-88 Nem 
6. Tighten hub nut to 75-88 Nem (55-65 ft-lb). Rotate eee eelaulal ass ene 
hub occasionally while tightening. ae NOTE: EIGHT (8) NOTCHES —- 1/6 TURN 
NOTE: The hub nut will ratchet as torque is WRENCH \< 
applied. ¢ S\ . 
a HUB Al Soe 


7. Hub nut adjustment: 


a. Fornew bearings, after tightening to 
specification 75-88 N-m (55-65 ft-lb), ratchet 
back five teeth or notches on the hub nut. 


ASSEMBLY 


; : P : < TIGHT 
Five clicks must be heard during this sf ie ee 
operation in order to have performed it : (55-65 FT-LB) 
correctly. TORQUE 


b. For used bearings, after tightening to WRENCH 


specification 75-88 N-m (55-65 ft-lb), ratchet 
back eight teeth or notches on the hub nut. 
Eight clicks must be heard during this 
operation in order to have performed it 
correctly. 


Hub Nut Adjustment, New Bearings 


AFTER TIGHTENING TO 75-88 Nem 
(55-65 FT-LB) RATCHET BACK (BACK OFF) 
5 NOTCHES (“CLICKS”) 

NOTE: FIVE (5) NOTCHES — 1/8 TURN 


CAUTION: THIS OPERATION PICTURES A 
RIGHT HAND THREAD NUT BEING 
TIGHTENED. REVERSE THIS 
PROCEDURE FOR LEFT HAND 


THREAD NUT. 


H 
UB WRENCH \s USED BEARINGS E8947-A 
—— HUB \ “¥ AS oom 


alas ASSEMBLY > Mi Inspect axle shaft O-ring seal for cracks, nicks or 
f nN -— al \, wear and replace if required. 
\ A \ Install the axle shaft. 
\ d ( S : . Coat the threads of all eight axle shaft retaining 
AA ly 15.88 Nem bolts with Loctite® or equivalent. 
ie TORQUE (55-65 FT-LB) . Install and tighten axle shaft retaining bolts until 
WRENCH they seat. 


HUB 
WRENCH 
TOOL 
T85T-4252-AH 


CAUTION: THIS OPERATION PICTURES A 
RIGHT HAND THREAD NUT BEING 
TIGHTENED. REVERSE THIS 
PROCEDURE FOR LEFT HAND 
NEW BEARINGS THREAD NUT. E8946-A 
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REMOVAL AND INSTALLATION (Continued) 


Axle Shaft Installation 


NOTE: Prior to installing drum, adjust brake so that 
brake diameter is O.762mm (0.030 inch) less than 
drum diameter. 


CAUTION: Remember, the last step of this 
procedure is to tighten the axle shaft bolts to 
specification, after the wheel lugnuts have been 
tightened. 


12. Install brake drum. 
13. Install wheel and tire assembly. 


14. Loosen filler plug. If axle lube begins to seep out, 
retighten filler plug. If there is no lubricant 
seepage, remove filler plug and fill to bottom of 
filler plug hole with specified lubricant. 

. Wipe particles off magnetic fill plug. 
. Install filler plug and tighten to 21-40 N-m (15-30 
ft-lb). 


. Lower the vehicle. 


3/8” DRIVE 


. Make brake adjustments if necessary. 
. Tighten wheel lugnuts, Single Rear Wheel (SRW) DISASSEMBLY AND ASSEMBLY 


and/or Dual Rear Wheels (DRW) to 190 Nem 
(140 ft-lb). 


Hub, Full Floating Axle 
Disassembly 


1. Install hub in soft-jawed vise and remove hub seal 
as shown. 


NOTE: Use thin blade screwdriver to pry up seal 
from bottom of bore. Then use larger blade to 
finish removal. 


. Tighten eight axle shaft retaining bolts to 82-108 
N-m (60-80 ft-lb). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Care must be taken not to damage 
hub seal bore with seal removal tool. 


E6513-C 
2. Remove hub inner bearing. 
HUB 


INNER 
BEARING 


£6514-1A 


3. Re-position the hub in the vise and remove the 
hub inner bearing cup with a brass drift. 


CAUTION: Make sure hub is secure in vise. 


Wheel Hubs and Bearings, Ford Full Floating Axle 


05-02B-9 


HUB 
INNER 
BEARING CUP 


E6515-1A 

4. Re-position the hub in the vise and remove the 
hub outer bearing cup with a brass drift. 
HUB OUTER 
BEARING CUP 
E6516-1A 

Assembly 
1. Place the outer bearing cup in the hub. 
2. Position Bearing Cup Replacer T85T-1225-A and 


Driver Handle T80T-4000-W or equivalents 
squarely into hub and strike handle until outer 
bearing Is fully seated. 


CAUTION: Bearing cup replacer must be held 
straight during installation to make sure 
bearing cup seats properly. 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


05-02B-10 Wheel Hubs and Bearings, Ford Full Floating Axle 


DISASSEMBLY AND ASSEMBLY (Continued) 


Outer Bearing Cup Installation 


POSITIONING CUP INSTALLING OUTER BEARING CUP 


HUB OUTER 
BEARING CUP 


DRIVER SN 
wy) 


KEES, HANDLE 
Soh T80T-4000-W | 
Nm LOTTO \ 
ts = RO ) 
Sot 
EHS T [Neo 9 
THD) sf 
04 BAO J 
<<,’ t) noge a 


HUB 


WN 
| 


eel 
BEARING CUP a 
REPLACER “= aa 


T75T-1225-A 


BT (((((c(dccccccctaa 
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Position Bearing Cup Replacer T85T-1225-BH 
and Driver Handle T80T-4000-W or equivalents 
squarely into hub and strike handle until outer 
bearing is seated. 
CAUTION: Bearing cup replacer must be held 
straight during installation to make sure 
bearing cup seats properly. 


3. Place the inner bearing cup in the hub. 


05-02B-10 


TUCK 


CC " 


E6517-2B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Inner Bearing Cup Installation 


POSITIONING CUP INSTALLING INNER BEARING CUP 


DRIVER 
HANDLE 


BEARING CUP 
REPLACER 
T85T-1225-BH 


BEARING 


HUB INNER BEARING CUP 
INSTALLATION 


Place hub inner bearing in the cup. . Thoroughly clean and inspect hub bore. 


NOTE: Hub bearings must be prelubed with CAUTION: Make sure hub bore is free of dirt, 
grease prior to installation. Use Premium grease, burrs or nicks. 

Long-Life Grease XG-1-C or -K (ESA-M1C75-B) NOTE: Hub bearings must be prelubed with 

or equivalent. Pack each bearing cone and roller grease prior to installation. Use Premium 
ASSetbly with's Dearing packing toolusing Long-Life Grease XG-1-C or -K (ESA-M1C75-B) 
Premium Long-Life Grease XG-1-C or -K or equivalent 

(ESA-M1C75-B) or equivalent. 


BEARING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pack each bearing cone and roller assembly with 
a bearing packing tool. 


HUB SEAL 
REPLACER 
T93T-1175-A 


E6520-E 


E8776-A 9. Insert tool with seal squarely into hub. 
NOTE: Coat oil seal inner diameter with clean 
7. Using Hub Seal Replacer T93T-1175-A, install motor oil. 


seal in hub with Ford logo facing up. Refer to the 
following steps. 


CAUTION: Hub seal must be free of dirt or 
grease. 


HUB SEAL 
REPLACER TOOL 


T93T-1175-A 
FORD LOGO 


HUB SEAL 
REPLACER 
T93T-1175-A 


E6519-E E8777-B 


8. Install hub oil seal on Hub Seal Installer 
T93T-1175-A. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


TORQUE SPECIFICATION, FULL FLOATING AXLE ONLY 
(Cont’d) 


Description | oNm | Lb-Ft 


10. Hold tool straight. Strike handle until hub seal is 
fully seated (until tool strikes hub). 


CAUTION: Install new seal if seal is 
misaligned during or after installation. 


Axle Shaft-To-Hub Bolts 82-108 60-80 
Filler Plug 21-40 15-30 


a After tightening hub nut to specifications, ratchet back 
(back off) five notches (clicks) for new bearings, or eight 
notches (clicks) for used bearings. 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description Illustration 


T93T-1175-A 
Hub Seal Installer 


T80T-4000-W 
Driver Handle 


T85T-4252-AH 
Hub Wrench 


T85T-4252-AH 


T85T- 1225-BH 
Bearing Cup Replacer — Inner 


SPECIFICATIONS 


T75T-1225-A 
Bearing Cup Replacer — Outer 


TORQUE SPECIFICATION, FULL FLOATING AXLE ONLY 


Description 


Wheel Lug Nut (both Single & Dual 
Rear Wheel) 


(Continued) 


T7S5T-1225-A 
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SECTION 05-02C Differential, Limited-Slip, Ford 
10.25-Inch Ring Gear 
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VEHICLE APPLICATION ...........cccccecccccccccccesncsvsccccsece 05-02C-1 


VEHICLE APPLICATION 


F-250-350 Vehicles Equipped with Ford 10.25-Inch 
Ring Gear Axle and Limited-Slip Differential 


DESCRIPTION AND OPERATION 


The Ford Limited-Slip Differential option is available on 
F-250-350 vehicles with 10.25-inch ring gear rear 
axles. 


The Limited-Slip assembly, except for the differential 
case and its internal components, is identical to the 
conventional axle. The limited-slip differential employs 
two sets of multiple-disc clutches to control differential 
action. The side gear mounting distance is controlled 
by 10 plates and one Belleville spring plate. The clutch 
pack consists of two plate designs: a splined plate 
that engages the splines of the side gear hub, and 
alternate-tabbed or stationary plates. 


DIAGNOSIS AND TESTING 


NOTE: Refer to Section 06-09A, for diagnostic and 
testing procedures. For speed sensor ring service 
procedures, refer to Section 05-02A. 


If roughness or noises such as chatter are present 
while turning corners, the probable cause is incorrect 
or contaminated lubricant. 


Before a differential is removed and disassembled for 


chatter concerns, the lubricant level should be 
determined. 


LIMITED SLIP DIFFERENTIAL - CUTAWAY VIEW 


=} 
= 


= 
ANS 
ae 


PINION SHAFT SIDE 
LOCK BOLT GEARS 


Drain and refill the axle with the specified quantity of 
Hypoid Gear Lubricant EQAZ-19580-AA 

(ESP-M2C 154-A) or equivalent and add 0.237L (8 
ounces) of Additive Friction Modifier C8AZ-19B546-A 
(EST-M2C 1 18-A) or equivalent friction modifier for 
rear axles. Warm the axle up and recheck for chatter 
by making a minimum of ten figure-eight type turns. 
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DIAGNOSIS AND TESTING (Continued) 


Noise Acceptability 


A gear-driven unit (especially on a drive axle) will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions, as, for example, ona 
newly paved blacktop road. The slight noise is in no 
way detrimental to the operation of the rear axle and 
must be considered normal. 


NOTE: For vehicles equipped with a limited-slip 
differential, a slight stick-slip noise on tight turns after 
extended highway driving is considered acceptable 
and has no detrimental effect. 


A complete lubricant drain, flush and refill will usually 
correct chatter. The following procedure is 
recommended to make sure that the system is flushed 
of old lubricant: 


1. Warm the lubricant by vehicle road operation or 
five minutes of operation in gear with both rear 
wheels off the ground on a hoist. 


WARNING: A VEHICLE EQUIPPED WITH A 
LIMITED-SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. IF ONE 
WHEEL IS RAISED OFF THE FLOOR AND THE 
REAR AXLE IS DRIVEN BY THE ENGINE, THE 
WHEEL ON THE FLOOR COULD DRIVE THE 
VEHICLE OFF THE STAND OR JACK. 
ALWAYS MAKE SURE THAT BOTH WHEELS 
ARE OFF THE GROUND. 


2. Drain lubricant while warm. Remove cover to 
drain completely. If cover is removed, it will be 
necessary to replace gasket at this time. 


3. Clean the gasket mating surface of the rear axle 
carrier casting and cover. 


Apply a new continuous bead of Silicone Rubber 
D6AZ-19562-AA or -BA (ESB-M4G92-A and 
ESE-M4G 195-A) or equivalent to the cover as 
shown. 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of 
oil before installing the new silicone sealant. 
inside of axle must be covered when 
cleaning the machined surface to prevent 
contamination. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the Silicone Rubber 
or new Silicone Rubber must be applied. 


Differential, Limited-Slip, Ford 10.25-inch Ring Gear 05-02C-2 


AXLE HOUSING COVER 


3.18-4.76mm (1/8-3/16 INCH) 
WIDE CONTINUOUS BEAD OF 
SILICONE RUBBER 
(D6AZ-19562-AA OR -BA 
(ESB-M4G92-A OR 
ESE-M4G195-A) OR 
EQUIVALENT) 


PARTS MUST BE ASSEMBLED WITHIN 
15 MINUTES AFTER APPLICATION OF 
SILICONE RUBBER. GASKET SURFACE OF 
HOUSING AND COVER MUST BE 
FREE OF OIL. 

F2667-F 


Install cover and tighten cover bolts to 34-47 Nem 
(25-35 ft-lb) as shown. Tighten the cover bolts in 
a cross-wise pattern to ensure uniform draw on 
cover. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone, or new 
sealant must be applied. 


Add lubricant through the fill hole until the 
lubricant level reaches the bottom of the fill hole 
with the axle in the running position 
(approximately 3.0 liters |6.5 pints ]). For 
out-of-vehicle repairs, add 3.5 liters (7.5 pints) of 
lubricant. Add 0.237L (8 oz) of Additive Friction 
Modifier C8AZ-19B546-A (EST-M2C 1 18-A). 
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DIAGNOSIS AND TESTING (Continued) 


6. ee the fill plug and tighten to 20-40 N-m (15-30 
ft-Ib). 


TIGHTEN BOLTS 
TO 38-52 Nem 
(28-38 FT-LB) 


RATIO TAG 

HOLD-DOWN BOLT 

24-38 Nem (18-28 FT-LB) 
E5865-C 


Operate the vehicle for approximately 16 km (10 
miles), making at least ten figure-eight turns to 
flush the old lubricant out of the clutch packs. 


Repeat Steps 2, 3, 4 and 5, making sure to 
replace cover gasket. 


It is possible that a slight chatter, requiring 
additional vehicle operation may remain after 
Step 6. If chatter still persists after 160 km (100 
miles) of operation, or remains severe after Step 
7 above, disassembly and repair will be 
necessary. 


For further diagnostic and testing procedures refer to 
Section 05-00. 


REMOVAL AND INSTALLATION 


Differential Case 


For Removal and Installation Procedures, refer to 
Section 05-02A. 


Differential Bearings 
Removal 
Tools Required: 


@ Front Hub Remover /Replacer T81P-1104-C or 


equivalent 


@ Step Plate D80L-630-7 (part of Step Plate Adapter 
Set D80L-630-A) or equivalent 


@ Pinion Bearing Cone Remover D79L-4621-A or 
equivalent 


NOTE: It is not necessary to remove the differential 
bearings as a part of the differential case disassembly 
procedure. 


Mount the differential case in a vise. Use brass 
pads on vise jaws to prevent damage. Mount 
split-type pinion bearing cone remover on the 
differential case. Tighten bolts on puller to 
separate the bearing cone from the case face. 


SPLIT-TYPE PINION BEARING 
CONE REMOVER 


DIFFERENTIAL 


BEARING £6433-1A 


Place step plate on bearing inner cone. Apply a 
small amount of grease to the step plate bore. 


E6434-1A 


Mount push-type remover /replacer on the 
bearing cone remover, making sure that the 
remover /replacer shaft seats in the bore of the 
step plate. Pull the bearing off the differential 
case. 


CAUTION: It is extremely important to apply 
a liberal amount of oil to the screw threads of 
remover /replacer. 
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05-02C-4 Differential, Limited-Slip, Ford 10.25-Inch Ring Gear 05-02C-4 


REMOVAL AND INSTALLATION (Continued) 


NOTE: Replace bearings whenever they are Installation 
removed from the differential. 1. 


Install differential bearings on the case hubs using 


IMPORTANT: APPLY A 
LIBERAL AMOUNT OF 
OIL TO THE 

SCREW THREADS 


PUSH-TYPE 
REMOVER/REPLACER 


la 
a 


IMPORTANT: APPLY 
A LIBERAL 
AMOUNT OF 


Differential Bearing Cone Replacer D81T-4221-A 
or equivalent. 


NOTE: Press against the bearing cone only. 


PRESS RAM 


DIFFERENTIAL 
BEARING CONE 
REPLACER 
D81T-4221-A 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 


OIL TO THE 


SCREW THREADS 


fe CCC 


iit 


E6001-C 


DISASSEMBLY AND ASSEMBLY 


Differential Case 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


NOTE: The differential bearings need not be removed 
to overhaul the Ford Limited-Slip Differential. If bearing 
removal is required, refer to Differential Bearings, 
Removal and Installation in this section. 


Tools Required: 

@ Limited-Slip Differential Rotating Handle 
T86T-4205-A or equivalent 

@ Limited-Slip Differential Tool D83T-4205-A 


@ Limited-Slip Differential Service Kit D83T-4205-C or 
equivalent (includes dowel bar, hex head screw, nut 
and step plate). 


1. Remove the differential pinion shaft lockbolt. 


PINION SHAFT 
LOCK BOLT 


£6414-1B 


2. Install holding tool D83T-4205-A in a suitable 
vise. Install differential assembly in the vise with 
the ring gear side facing up. 


Differential, Limited-Slip, Ford 10.25-Inch Ring Gear 


05-02C-5 


MOUNT DIFFERENTIAL HOLDING 
TOOL-D83T-4205-A IN 
VISE AS SHOWN 


— 


E6415-1A 


3. With ahammer and drift, drive the pinion shaft 
from the differential case. 


PINION — 0 iN t\ 


SHAFT 


Prag he DRIFT 


E6416-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Install step plate in bottom side gear bore. Apply 
a small amount of grease to centering hole of the 
step plate. 


a Ay al N\ —\ A> 


STEP PLATE 
O83T-4205-C2 


E6417-1A 


5. Install nut in upper side gear. Hold nut in position 
while installing hex screw. 


D83T-4205-C) 


: q ¥/ HEX HEAD SCREW 
F (PART OF KIT 


NUT 
(PART OF KIT 
O83T-4205-C) 


E6418-1A 


6. Insert dowel bar in hole of nut. Tighten forcing 
screw to force side gears away from the pinion 
mating gears. The dowel bar is used to keep the 
nut from turning when the hex head screw is 
tightened. 


Differential, Limited-Slip, Ford 10.25-Inch Ring Gear 


i. 


With an appropriate-size feeler gauge, push the 
pinion gear thrust washers out from between the 
pinion gears and the differential case. Remove 
the thrust washers, then back off the forcing 
screw until it is loose (approximately one turn). 


DOWEL BAR 
(PART OF KIT 
D83T-4205-C) 


=; 


NUT 
(PART OF KIT 
D83T-4205-C) 


™~™, 


\ E6419-1A 


tg 


PINION 
GEAR 


hk 


USE FEELER GAUGE 
O PUSH 

THRUST WASHER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Insert Rotating Handle T86T-4205-A in the pinion 


shaft bore and turn the case to ‘‘walk’”’ the pinion Hit f f (} i 
gears out to the differential case windows. ee 
WARNING: KEEP FINGERS/HANDS AWAY PED j faa RENE 


FROM DIFFERENTIAL GEARS WHEN 
ROTATING CASE WITH DIFFERENTIAL 


ROTATING HANDLE. 

NOTE: Make sure vise is tightened securely 

during this step. SIDE GEAR, 
9. Remove the pinion gears. eas ee peo 
RETAINER 
CLIP 
DIFFERENTIAL ROTATING ASSEMBLIES 
HANDLE-T86T-4205-A 
~_GZF 
a 
/ E6422-1B 
Assembly 


: 1. Prelubricate each disc and plate with Additive 
DIFFERENTIAL , Friction Modifier C8AZ-19B546-A 


CASE NS : (EST-M2C 1 18-A) or equivalent friction modifier 
2 lubricant. 
i 3 = 
PINION 
GEAR 


E£6421-B 


10. Remove the forcing screw and step plates. 
Remove the side gears, retainer clips and clutch 
pack assemblies. 


11. Remove the retainer clips from both clutch packs 
to allow separation of the discs and plates for 
cleaning and inspection. Refer to the exploded 
view at the beginning of this procedure. 


CAUTION: When separating the clutch plates 
and discs, note the sequence in which they 
are disassembled. They must be 
reassembled in the same sequence. 


WW 


2. Prelubricate the thrust face of the side gear. 
Assemble the plates and discs to the side gear 
splines in exactly the same sequence in which 
they were removed. Assemble the retainer clips 
to the ears of the plates. Make sure both clips are 
completely assembled and seated onto the ears 
of the plates. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Side Gear, Clutch Plates and Discs 


DISC PLATE 


AW 


=H 


DISC PLATE 


Install holding tool in a suitable vise. Place 
differential case on holding tool with ring gear 
side facing up. Insert the clutch pack and side 
gear assemblies into the differential case. Make 
sure that the clutch packs stay assembled to the 
side gear splines and that the retainer clips are 
completely seated in the pockets of the 
differential case. Hold the upper clutch pack and 
side gear assembly in place to prevent it from 
falling out of the differential case. 


5. Position the pinion gears in the window of the 
differential case so that they mesh with the side 
gear teeth. Hold the pinion gears in place. Make 
sure that the pinion gears are 180 degrees apart 
so they will correctly align with the pinion shaft 
bore. 


HEX HEAD SCREW 
(PART OF KIT 
D83T-4205-C) 


rTM 


Med Cer NE 


CLUTCH 
PACK AND 
SIOE GEAR 


ASSEMBLY NUT 


(PART OF KIT 
D83T-4205-C) 


Position step plate in the bottom side gear bore. 
Apply a small amount of grease to the step plate 
bore. Position nut in the top side gear bore and 
hold it in place. Install the hex head screw and 
tighten it two turns after it contacts the bottom 
step plate. Insert the dowel bar in nut bore to 
keep the nut from turning as the hex screw is 
tightened. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


=A = TURN DIFFERENTIAL CASE 


HH no aL SCREW a ae see GEARS 
(—S0— eat ee = A (SM 


FIO 
y M YS 


DIFFERENTIAL 


POSITION PINION ROTATING HANDLE 


GEAR SO ITZ T86T-4205-A 
MESHES WITH 
SIDE GEARS 
DIFFERENTIAL 
CASE 


~~ 


E6427-1A 
JN 


\ \ \ 


6. Insert the rotating handle into the pinion shaft 
bore and turn the differential case. This will cause 
the pinion gears to engage the side gears and 
‘“‘walk’’ into the differential case. Rotate the 
differential case until the pinion mating shaft holes E6428-C 
are lined up exactly with the holes in the pinion 
gears. 


NOTE: It will probably be necessary to loosen or 
tighten the forcing screw to allow the pinions and 
side gears to rotate. 


WARNING: KEEP FINGERS/HANDS AWAY 
FROM DIFFERENTIAL GEARS WHEN 
ROTATING CASE WITH DIFFERENTIAL 
ROTATING HANDLE. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Prelubricate both sides of the pinion thrust 
washers with Hypoid Gear Lubricant 


EOAZ-19580-AA (ESP-M2C 154-A) or equivalent. 


Apply torque to the forcing screw to allow 
clearance to insert the thrust washers. Insert the 
pinion gear thrust washers between the pinion 
gears and the differential case with the concave 
side facing in. 


THRUST 


4 WASHER 
— 


E6429-1A 


8. Be sure to align the thrust washer holes with the 
bore in the differential case PRIOR to installing 
differential pinion shaft. 


Differential, Limited-Slip, Ford 10.25-Inch Ring Gear 
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ea ; ALIGN THRUST WASHER 
IN PINION BORE Bex 
—— {ihe WITH FINGER 


7c 


9. Loosen the forcing screw and remove the step 
plate and nut from the side gear bores. Install the 
pinion shaft in the differential case. Install the 
pinion shaft lock bolt and tighten to 20-40 Nem 
(15-30 ft-lb). 


10. If removed, install the ring gear on the differential 
case and tighten the attaching bolts to 
specifications. For detailed procedures and 
specifications, refer to Section 05-02A. 


DIFFERENTIAL 
PINION 
SHAFT 


E6431-B 
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05-02C-11 Differential, Limited-Slip, Ford 10.25-Inch Ring Gear 05-02C-11 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


ee 
TFiterpug ——~—S~w «Cia Yt 
[Pinion shaftockbot ———~«Y 20-40 | 15-00 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) 


Approximate Lubricant Capacity (In-Vehicle Repair)"° 
Vehicle Imperial Pints 


F-250, F-350 Regular & Chassis 10.25-Inch Ring Gear 
CAB, F-250/ 350 H.D. 
a 


Ford design conventional Axles use rear axle lubricant — XY-90-QL or -KL (ESP-M2C 154-A) or equivalent. 

Service refill capacities are determined by filling the axle with the specified lubricant to the bottom of the filler hole with the vehicle in 
running position. 

Plus 8 oz. (U.S. measure) additive friction modifier, CBAZ- 19B546-A (EST-M2C 118-A) or equivalent for limited-slip applications. 

Rear axle lube quantities must be replaced every 100,000 miles (160 000 km) or if the axle has been submerged in water. Otherwise, the 
lube should not be checked or changed unless a leak is suspected or repair required. 


NOTE: 6.5 pints of lubricant is the fill specification when the axle is installed in the vehicle. If the axle is out of the 
vehicle, fill with 7.5 pints of specified lubricant. 


TE6524A 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description illustration 


T86T-4205-A 
Differential Rotating Handle pal 
T86T-4205-A 
T81P-1104-C 
T81P-1104-C 


Front Hub Remover/Replacer 
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Axle, Rear, Dana 


05-02D-1 
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DESCRIPTION AND OPERATION 


Several models of Dana rear axles are used in regular 
production or are available as options on the 
E-250-350 and F-Super Duty vehicles. 


The model 60-1U rear axle has semi-floating axle 
shaft, meaning the axle shaft supports the loads. A 
semi-floating axle shaft is retained in the axle by 
C-washer locks positioned in a slot on the axle shaft 
splined end. These C-washers also fit into a machined 
recess in the differential side gears within the 
differential case. The shaft rides on one straight-roller 
bearing at the outboard end. 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivettaip C48 APPR vy INC. - 2014 
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Model 80, 70-1HD, 70-2U and 60-1U rear axles are 
equipped with full-floating axle shafts, meaning loads 
are supported by the axle housing. These axles have 
an integral-type housing, hypoid gear design with the 
centerline of the pinion set below the centerline of the 
ring gear. The shaft is retained by bolts attached to 
the hub. The hub rides on two bearings at the outboard 
end. The housing assembly consists of a cast center 
section with two steel tube assemblies. A stamped 
rear cover uses silicone rubber or equivalent as a 
gasket. A metal tag, attached to housing by two cover 
bolts, is stamped with the gear ratio, part numbers and 
limited-slip (if applicable). 


05-02D-2 Axle, Rear, Dana 05-02D-2 
ge RD Ss ee ee oe te i eee 


DESCRIPTION AND OPERATION (Continued) 


Rear Axles, Dana 


MODEL 60-1U (E-350 SRW) AND 70-2U (E-350 DRW) 
FULL FLOATING AXLES 


NOTE: SHOCK ABSORBER MOUNTING > 
BRACKETS NOT SHOWN ON AXLES MODEL 80 — FULL-FLOATING AXLE (F-SUPER DUTY) E6668-F 
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05-02D-3 Axle, Rear, Dana 05-02D-3 
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DESCRIPTION AND OPERATION (Continued) 


Model 60-1U Semi-Floating Axle 


Wheel Bolt Outer Pinion Bearing 

Axle Shaft Pinion Seal 

Seal Yoke 

Bearing Pinion Nut 
(Continued) (Continued) 
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05-02D-4 Axle, Rear, Dana 05-02D-4 


DESCRIPTION AND OPERATION (Continued) 


Part Part 
Number Description Number Description 


Dust Shield C-Clip 
Oil Slinger Differential Pinion Shaft 
Bearing Cup Outboard Spacer 
Shims Bearing Cup 
Baffle Shims 
Shims Lockscrew 
Bearing Cup Speed Sensor Ring 
Inner Pinion Bearing Ring Gear 
Drive Pinion Case 
Washer Silicone Rubber Sealant, 
Side Gear E7TZ-19562-A 
Thrust Washer Cover 
Pinion Gear Bearing 

(Continued) Bearing Cap 


Housing 
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DESCRIPTION AND OPERATION (Continued) 


Model 60-1U and 70-2U Full-Floating Axle 


MODEL 60 TRAC-LOK DIFFERENTIAL 


E1694-V 
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05-02D-6 


Axle, Rear, Dana 


05-02D-6 


DESCRIPTION AND OPERATION (Continued) 


304743 Bolt 
351025 Nut 
1001 Gasket 
1240 


Assembly 

Hub Nut 

Wheel Assembly 
Valve Stem 


1109 Hub Assembly 
1126 Drum 
4234 Axle Shaft 


1244 
1175 
34447 
2209 
2216 


Self Locking Nut 
Brake Assembly 
Bolt 


4346 Bolt 

353031 Filler Plug 
4228 Washer 

4236 Side Gear 
4230 Thrust Washer 


4211 


4067 Shims 


(Continued) 


Part 
Number Description 


Outer Cone and Roller 


Inner Cone and Roller 
Oil Retainer Assembly 


Differential Pinion Shaft 


22 


23 


4204 
4241 
1244 
4B409 
4209 
4630 
4209 
4109 
4616 
4010 
4010 
4621 
4338 
4616 
4676 
4670 
4851 
4851 
354845 


Part 
Number Description 


Bearing 
Bearing Cup 
Outboard Spacers 
Bolt 

Case 

Lock Pin 

Bearing Cup 
Differential Bearing 
Sensor Ring 

Ring Gear 

Pinion Inner Bearing 
Drive Pinion 

Pinion Locating Shim 
Bearing Cup 

Bearing Cap 
Housing 

Shims 

Pinion Outer Bearing 
Vent 

Outer Bearing Cup 
Seal 

Slinger 

Dust Shield 

Flange 
Locknut 
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05-02D-7 Axle, Rear, Dana 05-02D-7 
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DESCRIPTION AND OPERATION (Continued) 


Model 80 Full-Floating Axle 


Bolt Inner Bearing Cup 


4234 Axle Shaft Inner Bearing Cone 
1001 Gasket Pinion 

= Shims Ring Gear 

4621 Pinion Bearing Identification Tag 
4676 Pinion Oil Seal Roll Pin 

4851 Yoke and Dust Shield Shims 

— Washer 35305 1 Fill Plug 

354845 Locknut 4033 Cover Plate 

= Thrust Washer Screw 

4616 Bearing Cup Brake Line Clip 
4010 Axle Housing Bearing Capscrew 


4109 Shims 
(Continued) (Continued) 


Bearing Cap 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Au 
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05-02D-8 Axle, Rear, Dana 05-02D-8 


DESCRIPTION AND OPERATION (Continued) 


Part Part 
Number Description Number Description 
27 35 


Bearing Cup Mate Gear 


Outboard Spacer Side Gear 
Bearing Cone Thrust Washer 


Pinion Mating Shaft Mate Gear 
Thrust Washer Ring Gear Screw 
Thrust Washer Differential Case 


Side Gear Speed Sensor Ring (Not 
Thrust Washer Used on Stripped Chassis 


Vehicles) 
(Continued) 


DIAGNOSIS AND TESTING 


Refer to Section 05-00 and Section 00-04. 
END YOKE 
\ a 


REMOVAL AND INSTALLATION 


Drive Pinion Oil Seal 
Removal 


The drive pinion oil seal can be replaced without 
removing the axle assembly from the vehicle. 


1. Raise the vehicle on a hoist or raise the rear end 
of the vehicle with a jack. Install safety stands 
under the frame rails and lower the jack or hoist 
far enough to allow the axle to drop into the 
rebound position for working clearance. 


NOTE: Note and mark driveshaft /axle yoke 
orientation so that it can be re-assembled in the 
same position to minimize driveline vibration. 


Remove the nuts and two U-bolts from the rear 
axle end yoke and disconnect the driveshaft from 
the rear axle end yoke. The Model 80 axle uses 
straps and bolts which are threaded into the end 
yoke. Wire the driveshaft to the frame. 


DRIVESHAFT 
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05-02D-9 


REMOVAL AND INSTALLATION (Continued) 


3. Using Companion Flange Remover 157T-4851-B 
to hold the end yoke, remove the pinion shaft nut 
with Tool D87L-7384-A or equivalent. 


NOTE: The Model 80 pinion nut is tightened to 
597-677 N-m (440-500 ft-lb). 


Ree 


T= Zz 
Wel | 7 Re 


PJ 


ral 


END YOKE 
HOLDING TOOL 
T57T-4851-B 


S DIAL 
‘ TORQUE 
; WRENCH 

, D87L-7384-A 


~ 
~ 


E7495-D 


4. Using Companion Flange Remover T65L-485 1-B 
or 2-Jaw Puller D8OL-1002-L, remove the end 


yoke. 
PULLER 
END 


Z\O¢, 
AR ri 21 
YARN g 


E7494-B 


Axle, Rear, Dana 


5. Using Seal Remover TOOL-1175-AC puller in 
combination with Slide Hammer T50T-100-A, 
remove the pinion oil seal. 


Installation 


1. Clean the pinion oil seal seat. Coat the sealing 
edge of the new seal with a small amount of 
Hypoid Gear Lubricant C6AZ- 19580-E 
(ESW-M2C 105-A) or equivalent. Drive the seal 
into the housing using Tool T83T-4676-A for 
Econoline axles. Use Tool T88T-4676-A for 
F-Super Duty Axles. 


CAUTION: Installation without the proper tool 
may result in early seal failure. If seal 
becomes cocked during installation, remove 
and install new one. Use care to assure the 
garter spring remains in place during 
assembly. If the spring is dislodged, the seal 
must be replaced. 


PINION OIL SEAL 
INSTALLER 
T83T-4676-A 


E 4722-18 


05-02D-9 
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05-02D-10 Axle, Rear, Dana 05-02D-10 
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REMOVAL AND INSTALLATION (Continued) 


2. Coat the inside of the end yoke flange with a small 
quantity of Hypoid Gear Lubricant C6AZ- 19580-E 
(ESW-M2C 105-A) or equivalent and install the 
flange on the pinion shaft using Tool 


D81T-4858-A or equivalent. = - ~ 
NOTE: The end yoke must never be hammered = 
on or installed with power tools. (EN 
= . 
= 22 
END YOKE 
HOLDING TOOL 
T57T-4851-B 
S DIAL 
ee TORQUE 
oe WRENCH 
7 D87L-7384-A 
; E7495-D 
Sheets 4. Connect the driveshaft to the axle end yoke as 


D81T-4851A Originally oriented. Secure with nuts and U-bolts 
or straps and bolts (F-Super Duty threaded 
flange) and tighten to specifications listed at the 
end of this section. 


END YOKE 


VIEW A 
E7492-B 


3. Install the pinion attaching nut on the pinion stem 
and tighten to specifications listed at the end of 
this section. Hold the end yoke with Companion 
Flange Holding Tool T57T-485 1-B while 
tightening the nut with Dial Torque Wrench 
D87L-7384-A or equivalents. 


SN 


DRIVESHAFT E7491-B 


5. Raise the vehicle, remove the safety stands and 
then lower the vehicle to road position. Check the 
level of axle lubricant and add the specified 
lubricant as necessary. 
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05-02D-11 Axle, Rear, Dana 05-02D-11 


REMOVAL AND INSTALLATION (Continued) 


Install the rear spring clips (U-bolts) and spring 
seat caps. On Econoline, tighten the nuts to 
150-217 N-m (110-160 ft-lb). Tighten F-Super 
Duty nuts to 267-360 N-m (200-270 ft-lb). 


Rear Axle 


Removal 


NOTE: Axle shafts, wheel hubs, wheel hub bearings 
and the wheel hub grease seals can be replaced , 
without removing the differential assembly from the esta ela : bres arate aaa ~ 
axle housing or the rear axle assembly from the p 

vehicle. . Connect the driveshaft to the rear axle end yoke. 
Refer to Section 05-01 for installation instructions 


The axle shafts, wheel hubs, bearings and grease and torque specifications. 


seals may be replaced, lubricated or adjusted as 


outlined in Section 05-02E. 


1; 


Loosen the wheel stud nuts and the axle shaft to 
hub retaining bolts. 


. Connect and adjust the parking brake cables (if 


so equipped). Refer to Section 06-05. 


. Connect the hydraulic brake hose and bleed the 
brakes. The axle vent hose is part of the brake 


2. Disconnect the rear shock absorbers from the ee 3 
rear axle, and unclamp the rear stabilizer bar if so ee pyr iach ne eee fe 
equipped. Refer to Section 04-02. Then raise the y 7 
rear end of the vehicle frame until the weight is off . Fill the axle with the proper grade and specified 
the rear springs. Place safety stands under the amount of axle lubricant C6AZ- 19580-E 
frame in this position. (ESW-M2C 105-A) or equivalent. 
3. Disconnect the flexible hydraulic brake line at the NOTE: This is a different lube than that used in 
frame. Ford axles. 
4. Disconnect the parking brake cable (if so . Lower the vehicle to the floor. 
equipped) at the equalizer, and remove the 
cables from the cable support brackets. Refer to ae 
Section 06-05. becia co 
5. Disconnect the driveshaft from the rear U-joint oo 
flange. Disconnect anti-lock wiring from axle ve: ie 
sensor and height sensing linkage, if so equipped. 
Refer to Section 06-09. 
6. Remove the nuts from the rear spring clips 
(U-bolts), and remove the spring seat caps. 
7. Roll the axle from under the vehicle, and drain the 
lubricant. Remove the wheels. Mount the axle in a 
work stand. To remove axle shafts, hubs and LH TUBE/HOSE 
drums or hub and rotor assemblies refer to ASSEMBLY — VENT FITTIN 
Section 05-02E. Zece 4338 
11-24 Nem ASSEMBLY 
Installation (8-18 FT-LB) 2282 
1. Install inner grease seal after applying a coating 
of Premium Long-Life Grease XG- 1-C or -K 
(ESA-M1C75-BA) or an equivalent lubricant to the 
lip surface. Refer to Section 05-02E for hub and 
bearing installation (use new hub to axle shaft 
gaskets). Rear Axle Shaft, Semi-Floating Axle 
2. Clean and remove any metallic debris in the hub : 
bolt holes. Model 60-1U, E-250 
3. Inspect for cracked material around the holes, memoval 
depth of the threaded hole (minimum 1.0 inch), Lift vehicle and install safety stands. 
and oversized threaded holes, and replace hub if Remove wheel and brake drum 
any of these three conditions are present. 
4. Install th ven atied Drain lubricant from the axle. Remove cover plate 
- _ Install the axle shafts through housing ends so to drain lubricant. Clean the gasket material from 
that they will spline to the differential side gears. the cover and axle housing. 
S. _ Install new shaft retaining bolts (with Remove the differential pinion mate shaft 
Loctite®-type adhesive) and lockwashers every lockscrew as shown in the illustration. 
time the bolts are removed. NOTE: Itj ‘ble for D Heataslaet 
6. After installing the rear wheels, roll the axle ee 


assembly under the vehicle. 


be equipped with lockscrew coated with either a 
Loctite® or torque prevailing threads. The two 
types of lockscrew may be identified as follows. 


® the Loctite® (or equivalent) treated lockscrew 
has a 5/32-inch hexagram socket head. 
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05-02D-12 


REMOVAL AND INSTALLATION (Continued) 


Loctite® (or equivalent) treated lockscrew must 
not be re-used under any circumstances. 


@ the torque prevailing lockscrew has a 12-point 
drive head. 


lf the axle is equipped with the torque prevailing 
lockscrew, it may be re-used up to four times 
(four removals and installations). When in doubt 
about the number of times the torque prevailing 
lockscrew has been reused, replace the 
lockscrew. 


5. Lift out the differential pinion mate shaft as 
shown. Shaft is a slip-fit design and may be 
removed by hand. 


DIFFERENTIAL 
PINION SHAFT 
LOCK SCREW 


DIFFERENTIAL 
PINION MATE 
SHAFT 


” €7447-1B 


6. Push the flanged end of axle shaft toward the 
center of the vehicle and remove the C-clip from 
button end of shaft as shown in the illustration. 


Axle, Rear, Dana 


C-CLIP 


AXLE SHAFT 


a We 
a ee 


7. Pull the axle shaft from the axle tube, being 
careful not to damage oil seals. 


£4760-18 


NOTE: When removing axle shafts, do not rotate 
differential side gears. Rotating side gears 
causes the pinion mate gears and thrust washers 
to turn to the differential case opening and fall out. 


NOTE: In semi-floating axles, after the axle shafts 
have been removed, assemble the pinion mate 
shaft and lockscrew back in the differential case. 
Use old lockscrew and assemble finger-tight to 
prevent the side gear and mate gears from 
rotating and dropping out of the differential case. 


installation 


4. Push axle shaft into axle tube, making sure 
splined shaft end engages side gears. 


NOTE: Be careful not to damage oil seals and 
bearings. 


05-02D-12 
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05-02D-13 


REMOVAL AND INSTALLATION (Continued) 


2. Push the flanged end of axle shaft toward center 
of axle and install C-clip. Pull flanged end outward 
until C-clip locks into side gear. 


C-CLIP 


1 


AXLE SHAFT a AN ; 
; CO 7 


A] 
YE 


" ee, a =) ( ; 
_ Naw 7 N= Ai S 
\ 


Ay) \) 
NSS Ge 


eet 


| 
E6669-1B 


Lr 


= 
Kegs 
g es 
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3. Install pinion mate shaft. Be sure lockscrew hole 
of the shaft is lined up with the lockscrew hole in 
case. Correctly position pinion gear side 
washers. 


4. Install the new lockscrew. Align the hole in the 
differential cross-shaft with the screw hole in the 
case. Make sure threads in the differential case 
and on lockscrew are free of dirt and oil. Tighten 
lockscrew to 27-34 N-m (20-25 ft-lb). 


DIFFERENTIAL 
PINION SHAFT 
LOCK SCREW 


E4832-1B 


5. AddRTV or an equivalent sealer to the cover 


plate. Install cover plate. Do not use an acetic 9 


10. 


acid-based RTV. 


A flat mounting surface cover plate is used on all 
Dana design axles. This cover plate requires the 


use of a silicone rubber sealer material, Silicone 11. 


Rubber E7TZ-19562-A (ESL-M4G273A) or 
equivalent, rather than a gasket. 


Axle, Rear, Dana 


05-02D-13 


The cover face of the carrier and the flat surface 
of the cover plate must be free of any oil film or 
foreign material. 


CAUTION: Clean both flat surfaces with a 
suitable solvent to remove all traces of oil 
film. Sealant material must meet 
specifications of ESL-M4G273-A, B, ASTM1, 
GE503, Z1, Z2, Z3 sealant or equivalent. 


Apply Silicone Rubber E7TZ-19562-A 
(ESL-M4G273-A) or equivalent to cover plate 
surface. Sealer bead should be 3-6mm (1/8-1/4 
inch) wide on the inside of the cover screw holes. 
The bead is not to pass through the holes or 
outside of the holes. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. 


Assemble two cover screws into cover at 8 
o’clock and 2 o’clock positions. Use these two 
holes to guide cover plate into position on the 
carrier. 


Install remaining screws. Tighten alternately and 
evenly. Tighten screws to 41-54 N-m (30-40 
ft-lb). 


Allow one hour cure time before filling carrier 
with the proper amount of specified lubricant 
and operating vehicle. 


CONTOUR OF BEAD 


E6667-1A 


Fill the axle housing with the specified amount of 
axle lubricant C6AZ- 19580-E (ESW-M2C 105-A). 


NOTE: This lube is different than that used in Ford 
axles. 


Install brake drum in position on axle shaft flange. 


Install wheel and tire assembly in position to axle 
shaft flange. Tighten nuts to 190 N-m (140 ft-lbs). 


Lower vehicle and road test. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Axle Shaft, Full-Floating Axle 


For rear axle shaft removal and installation on Model 
60-1U, 70-2U and 80, E-350 and F-Super Duty 
vehicles, refer to Section 05-02E. 


Oil Seal and Wheel Bearing, Semi-Floating Axle 
Model 60-1U, E-250 
Removal 

Remove axle shaft as described in this section. 


Remove the oil seal from the axle tube. Discard 
the seal. 


Pull the bearing from the axle tube using Push 
Puller T81P-1104-C, Adapters T81P-1104-B 
(coarse thread) or D81T-1104-A (fine thread) 
and Rear Wheel Bearing Remover T81T-1225-A, 
as shown. 


CAUTION: Wear safety glasses when 
removing the bearing in the event the 
bearing flies apart during removal. 


ADAPTERS 
T81P-1104-B (COARSE THREAD) 
D81T-1104-A (FINE THREAD) 


PUSH PULLER 
T81P-1104-C 


REAR WHEEL 
BEARING REMOVER 
T81T-1225-A £7448-1A 


Use a standard metal cleaning solvent to clean 
out the bearing bore in the housing. Wipe this 
area clean, making sure it is free from dirt or any 
other contamination that might be present. 


NOTE: The bearing bore must be free from nicks 
and burrs. Wipe the bore with emery cloth to 
assure a smooth surface. Clean bore out with a 
standard metal cleaning solvent. If bore has burrs 
or spalled areas and a new bearing is installed, it 
may lead to early fatiguing. 


Installation 


1. Coat the bearing with differential lube for easier 
assembly and to prevent possible scoring of the 
tube bore. 


Install bearing with identification numbers on 
bearing facing out. Use Push Puller 
T81P-1104-C, Adapters T81P-1104-B or 
D81T-1104-A, Step Plate D8OL-630-1 and Rear 
Axle Bearing Replacer T80T-4000-X. 


NOTE: During bearing installation, make sure the 
bearing is not cocked in the bore. 


Install a new oil seal in the bore using Push Puller 
T81P-1104-C, Adapters T81P-1104-B or 
D81T-1104-A, Step Plate D8OL-630-1 and Rear 
Oil Seal Replacer T80T-4000-Y, as shown. An 
alternate method of installing the seal is to drive 
the seal into place with Rear Oil Seal Replacer 
T80T-4000-Y and Driver Handle T80T-4000-W. 


NOTE: Make sure the seal is not cocked in the 
bore during installation. 


REAR AXLE 
BEARING REPLACER 


T 
REAR Olt SEAL 
REPLACER 


PUSH PULLER 
T81P-1104-C 


aw’. | STEP PLATE 
™® ADAPTERS D80L-630-1 
> T81P-1104-B (COARSE THREAD) 
181P-1104-A (FINE THREAD) E7449-1A 


Lubricate cavity between seal lips and bearing 
with Premium Long-Life Grease XG-1-C, -K or 
equivalent. 


5. Install axle shafts as described in this section. 


Oil Seal and Wheel Bearing, Full-Floating Axle 
Models 60-1U, 70-2U and 80 
Removal and Installation 


Refer to Section 05-02E for removal and installation 
procedures. 


DISASSEMBLY AND ASSEMBLY 


NOTE: When changing ratios on the Model 60 and 
Model 70 Series rear axles, it may be necessary to 
change the differential case along with the ring gear 
and drive pinion. 
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05-02D-15 Axle, Rear, Dana 05-02D-15 


DISASSEMBLY AND ASSEMBLY (Continued) 


In the 60-1U and 70 Series axles, ratios 3.54 to 1 up to 
4.10 to 1 incorporate a thick differential case flange DIAL INDICATOR 
and a thin ring gear. Ratios 4.56 to 1 and up 


D78P-4201-B 
incorporate a thin differential case flange and a thick OR EQUIVALENT 
ring gear. 


RING 
GEAR 
———, ——— THIN 
RING GEAR 
RING GEAR / 


) 


CK oY 
SS 


FLANGE FLANGE 


NOTE: SPEED SENSOR RING PRESSED ON DIFFERENTIAL 
CASE FLANGE NOT SHOWN. 


E£8551-B 


Disassembly 


1. Remove the rear axle from the vehicle as outlined 

Inspection Before Disassembly in Removal and Installation. 
Inspect differential case assembly and drive pinion 2. Remove cover plate screws and cover plate. Tip 
prior to removal from the axle assembly. These carrier to allow lube to drain completely. Clean 
inspections can find the cause of the concern and the cover face of the carrier, making sure it is free 
determine the resolution. from any nicks. Remove old RTV gasket material. 

Wipe the lubricant from the internal working parts . Remove bearing caps. 

and visually inspect the parts for wear and/or 


NOTE: Mating letters are stamped on caps and 
damage. carrier. Matching letters is important at time of 
Rotate the gears to check for any roughness, assembly. Letters are in vertical and horizontal 
indicating damaged bearings or gears. 


positions. 
Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks/chips. 


Set up dial indicator Tool D78P-4201-B and 
check ring gear and pinion backlash and ring gear 
backface runout. 


Check ring gear and pinion backlash in three equally 
spaced points with dial indicator. 


Backlash tolerance is 0. 127-0.203mm (0.005-0.008 


inch) and cannot vary more than 0.05mm (0.002 inch) 
between points checked. 


BEARING 


4. 


a 

e oa 

Sa ae “a 
aan wore 


@ High backlash is corrected by moving the ring gear 
toward the pinion. 


@ Low backlash is corrected by moving the ring gear 
away from the pinion. 


WAFZ 
Ve 


@ These corrections are made by switching shims 
from one side of the differential case to the other. 


To check ring gear backface runout, mount Dial 
Indicator D78P-4201-B on the carrier so the tip of the 
dial indicator contacts the backface of the ring gear. 


Backface runout should be no more than 0.101mm 
(0.004 inch). 


( 


TIT 


Ky 


CAUTION: Before removing differential case 
and ring gear, pull axle shafts out far enough 
for clearance to remove differential. Refer to 


section of manual covering the type of axle 
assembly being serviced. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Place Differential Housing Spreader on the 
housing. Install Dial Indicator Too! D78P-4201-B 
on the carrier housing. Do not spread housing 
more than 0.38mm (0.015 inch). 


DIAL INDICATOR 
D78P-4201-B DIFFERENTIAL 
HOUSING SPREADER 


OOL-4000-E 


MOYV YY»: 


£7674-1C 


5S. Pry differential case from carrier with two pry 
bars. After differential case has been removed, 
remove spreader. 


NOTE: Use caution to avoid damage to ring and 
pinion. 
Mark or tag bearing cups indicating from which side 
they were removed. 


HOUSING DIFFERENTIAL ASSEMBLY 
SPREADER AND RING GEAR 
TOOL 
4000-E 


ay AL 
‘gin gp pia lg tpls 


IK 
fo 
ae, 

A ba 
eselaieelVonre 
AV, WAVAVAVAVAVAVAY: 


LL 
vA 


LEFT-HAND 
RIGHT-HAND SPACER 


SPACER E7497-1C 


Dana Model 60, 70 and 80 rear axles incorporate 
spacers installed outboard of each differential bearing 
cup. Remove both spacers and tag each indicating the 
side each was removed from. Inspect both spacers for 
damage, bent or grooved conditions. Replace if 
required. 


RH SPACER 


LH SPACER 


E7496-1B 


Remove differential bearings with special tool 
Universal Bearing Remover D8 1L-4220-A. Place 
the tool in a vise when removing bearing. Wire 
shims, bearing cup, bearing cone, and outboard 
spacer together. Identify from which side they 
were removed (ring gear side or opposite side). If 
shims are damaged, replace with new ones at 
time of assembly. 


NOTE: Shims are available in thicknesses of .08, 
.13, .25 and .76 mm (.003, .005, .010 and .030 
inch). 


Reposition case in puller and remove other 
bearing cone as described above. Replace 
bearings whenever removed from the carrier. 


y 
p, UNIVERSAL BEARING 


REMOVER 
D81L-4220-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Place afew shop towels over the vise to prevent 
the ring gear teeth from being nicked. Place case 
in vise. Remove ring gear bolts. Leave four bolts 
loosely assembled 90 degrees apart. Tap each 
bolt head alternately with a rawhide hammer to 
loosen the ring gear. Remove bolts and ring gear. 


NOTE: Whenever removing the ring gear bolts, 
always replace with new bolts upon assembly. 
Use grade 9 bolts for service replacement for all 
Dana axles. 


CAUTION: Use care to not damage sensor 

ring when removing ring gear. If the sensor 
ring is removed, it must be replaced with a 
new one. 


RAWHIDE 
HAMMER 


GRADE 9 
BOLTS 


DIFFERENTIAL 


9. If required, remove the sensor ring with a 
soft-faced hammer. Discard the sensor ring. 


E7206-B 
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Axle, Rear, Dana 


10. Replace case in vise. Use a small drift to drive out 
lockpin which secures the pinion mate shaft. 


LOCKPIN g 
Oh 


aes 
E8554-1A 


11. Remove pinion mate shaft with drift as shown. 


PINION PINION MATE SHAFT 
MATE GEAR 


ma TR) 
o CR 
~~ AYA, 
A i \ 
SIDE GEAR \ 
4 \. 
) eg 


12. To remove side gears and pinion mate gears, 
rotate the side gears. The pinion mate gears will 
turn to the opening of the case. Remove pinion 
mate gears and spherical washers behind the 
gears. Lift out side gears and thrust washers. 


05-02D-17 


05-02D-18 Axle, Rear, Dana 05-02D-18 


DISASSEMBLY AND ASSEMBLY (Continued) 


13. Inspect all parts, including the machined surfaces 
of the case itself. If excessive wear is visible on 
all parts, it is suggested that the complete a Aenrin END 
differential assembly be replaced. If any one of oe 
the gears is to be replaced. REPLACE AS A SET. 


So 
SZ 


YUL YY nm ee oa 
AK 


E7494-B 


16. Remove pinion by tapping with a rawhide 
hammer. Catch the pinion with your hand to 
prevent from falling and being damaged. 


CAUTION: Handle pinion gear carefully to 
prevent injury. 


PINION SIDE GEAR 
MATE GEAR E6347-1A 


14. Turn nose of carrier in a horizontal position, 
remove pinion nut with tool D87L-7384-A. Hold 
pinion flange with Tool T57T-485 1-B Companion 
Flange Holding Tool and remove pinion nut and 
washer. 


NOTE: Pinion nut for Model 80 axle requires 
596-678 N-m (440-500 ft-lb) of torque to remove. 


PINION SHAFT 
THREAD 
PROTECTOR 
T85T-4209-AH 


i ae —_ 


NOTE: On the spline end of the pinion, there are 


DIAL TORQUE 
WRENCH 
D87L-7384-A 


TOOL 
T57T-4851-8 


bearing preload shims. These shims may stick to 
the pinion or bearing or even fall out. These shims 
are to be collected and kept together for 
reassembly. Try not to damage shims. If shims 


are damaged, replace with new ones. Shims are 
available in the following thicknesses: 


PINION PRELOAD SHIMS 


Models 60 and 70 Model 80 


15. Remove end yoke with Puller Tool D8OL-1002-L. 
if the end yoke shows wear in the area of the seal 
contact, replace. 


(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


PINION PRELOAD SHIMS (Cont’d) 


[mm | inches | mm ——|sinches— 
ee ee 
ee ee sc 
ee a ee) ee 
Model 70 axles may also include a pinion bearing 


preload spacer with the inner pinion bearing preload 
shims. 


Drive Pinion Assembly Sequence 


SLINGER 


BEARING 
CUP 


PINION 
PRELOAD SHIMS 


DRIVE PINION 
STEM 


Axle, Rear, Dana 


DUST SHIELD 
(PRESSED ON END YOKE) 


05-02D-19 


The illustration shows the assembly sequence for the 
drive pinion preload spacer, included in the service kit, 
must be used with the drive pinion kit. 


The drive pinion preload spacer and preload shims 
assembly sequence must be followed. If sequence is 
not followed and components are improperly 
assembled, it may cause unit failure. 


Axle assemblies manufactured without and prior to the 
use of the pinion preload spacer may be serviced with 
this drive pinion and preload spacer. 


WASHER 


SHOULDER FOR 
PINION PRELOAD SPACER 


PINION 
NUT 
END YOKE 
(PINION FLANGE) 
PINION 
OIL SEAL 
BEARING 
CONE 
PINION PRELOAD 
SPACER 
E7499-2B 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty cee eR AVEL Aug 1992 


VE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


05-02D-20 Axle, Rear, Dana 05-02D-20 


DISASSEMBLY AND ASSEMBLY (Continued) 


17. Pull out pinion seal with Puller T77F-1102-A, 18. Turn nose of carrier down. Remove outer pinion 
Bearing Cup Puller and Slide Hammer bearing cup with Driver Handle D81L-4000-A and 
T50T-100-A. Discard seal. REPLACE WITH NEW the correct size bearing cup remover as shown in 
ONE AT TIME OF ASSEMBLY. Remove bearing the following illustration. 
cone and outer oil slinger. CAUTION: Do not nick carrier bore. 


NOTE: The front and rear carrier section may 
vary in pinion bore depth due to the need for 
either a baffle or slinger or both. 


The baffle serves the same purpose as a dam, to 
maintain pinion bearings with lubricant. 


The slinger serves the purpose of assisting the 
lube to flow up through the oil channels to 
lubricate the pinion bearings. If used, they are 
part of the pinion setting adjustment. 


19. Remove the inner bearing cup with Driver Handle 
D81L-4000-A and the correct size bearing cup 
remover as shown in the following illustration. 


SLIDE HAMMER 
TSOT-100-A 


SEAL PULLER 
TOOL-1175-AC 


o1 GIP 
wir 


lI 


OiL SEAL 


Inner and Outer Bearing Cup Removal 


WASHER 


DUST SHIELD 
(PRESSED ON END YOKE) PINION 
NUT 
SLINGER 
END YOKE 
(PINION FLANGE) 
BEARING 
PINION 
OIL SEAL 
PINION 
PRELOAD SHIMS 
BEARING 
CONE 
DRIVE PINION 
STEM 
PINION PRELOAD 
SPACER 
SHOULDER FOR 
PINION PRELOAD SPACER 
E7499-2B 
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DISASSEMBLY AND ASSEMBLY (Continued) 
Inner and Outer Bearing Cup Removal 


PINION BEARING 

CUP REMOVER 

081T-4628-A INNER (MODEL 60) 
081T-4628-B INNER (MODEL 70) 
081T-4628-D OUTER (MODEL 60-70) 
T88T-4628-A 


HANDLE 
D81L-4000-A 


°¢ 
Ox) 
O 
ty 


WX X KXAN 
(XXX) 
KAN 


7”, 

BOO) 
OOO 

“ne 


INNER CUP REMOVAL 
OUTER CUP REMOVAL 


NOTE: Shims are located between the bearing cup 
and carrier bore and may also include an oil baffle. If 
shims and baffles are bent or nicked, replace at time of 
assembly. Wire shim stacks together and measure 


each. If stack has to be replaced, replace with same 
thickness shim pack. 


UNIVERSAL BEARING 
REMOVER—D81L-4220-A 


OIL 
BAFFLE 


OIL 
SLINGER 


E7115-1A 
Inspection After Disassembl 
20. Remove bearing from pinion with Universal P o y 
Bearing Remover D81L-4220-A. 1. Thoroughly clean all parts. Always use new 


. solvent when cleaning bearings. Do not spin dr 
NOTE: Both baffle and slinger are part of the bearings with Sinead ae Bet 
pinion adjustment shims and are to be kept intact 


for assembly. Oil the bearings immediately to prevent rusting. 
Inspect the parts for any major damage. 
Clean the inside of the housing before rebuilding. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. When a scored or chipped gear set is replaced, 
the axle housing must be washed thoroughly. 


Inspection procedures for individual parts are outlined 
as follows: 


Bearing Cups 


Check bearing cups for deep scores, galling, or 
spalling. If a 0.038 1mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any point around the cup, the cup must be 
re-seated. 


Cone and Roller Assemblies 


When operated in the cups, bearing rollers must turn 
without roughness. Examine the roller ends for step 
wear. If inspection reveals either a damaged cup or a 
damaged cone and roller assembly, both parts should 
be replaced. 


Pinion Flange (End Yoke) 


Be sure that the flange lugs have not been damaged in 
removing the driveshaft or in removing the flange from 
the pinion. The end of the flange that contacts the 
bearing cone as well as the nut counterbore and seal 
surface must be smooth and free of nicks. 


Gears 


Examine the pinion and ring gear teeth for scoring, 
excessive wear, nicks and excessive chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 


Sensor Ring 

Examine sensor ring teeth. Replace if any are broken 
or missing. 

Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from the 
mounting surfaces of the carrier housing. 


Differential Case 


Make sure that the hubs where the bearings mount are 
smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. 


CAUTION: The bearing assemblies will fail if they 
do not seat firmly against the shoulders. 


Check the fit (free rotation) of the differential side 
gears in their counterbores. 


Assembly 
Differential Case 


1. Place differential case in vise. Apply Premium 
Long-Life Grease XG-1-C or -K C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent to new side gear 


thrust washers and to hubs and thrust face of the 
new side gears. 


Install both side gears. Apply grease to the new 
pinion mate spherical washers and the new pinion 
mate gears. 


Assemble both side gears and thrust washers, 
hold in place with hand, then assemble the pinion 
mate gears and washers to hold the side gears in 
place. 


NOTE: An easy way to assemble the side gears 
and pinion mate gears is to have all parts 
lubricated with Rear Axle Lubricant 
C6AZ-19580-E (ESW-M2C 105-A) or equivalent 
before assembly. 


Rotate the side gears until the holes of the 
washers and pinion gears line up with the holes of 
the case. If the gears cannot be rotated by hand, 
install one of the axle shafts into the side gear 
spline and use a pipe wrench to turn the shaft. 


PINION 
Seer E6350-1A 


Use a drift to line up the holes with those of the 
differential case. 


Assemble pinion mate shaft, drive on shaft to 
remove drift. Align lockpin hole of the shaft with 
the lockpin hole of the case. 


PINION 


ee a 
IN Waa fone 


E6401-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Assemble lockpin. Peen metal of case over pin in 
two places 180 degrees apart to lock in place. 
Note the location of the slot in the lockpin and 
peen 90 degrees away. 


NOTE: The semi-float shaft riding bearing design 
uses a lockpin that is assembled using a 12-point 
socket wrench. Use a new lockpin and assemble 
finger tight only. This procedure is necessary to 
prevent differential side gears and differential 
pinion mate gears from rotating in the case and 
dropping out when servicing the carrier section. 
Install a new lockpin after assembling the axle 
shafts. 


SPEED 
SENSOR 
RING 


LOCKPIN 


PEEN 

90 DEGREES 
EITHER SIDE 
FROM SLOT IN 


ROLL PIN 


PIN 
E6402-C 


Align tab in sensor ring with slot in differential 
case. Start two ring gear bolts through the case 
into the ring gear to make sure case and ring gear 
bolt hole align. 


CAUTION: Tab on sensor ring must be 
aligned with slot in differential case. 


SENSOR 


DIFFERENTIAL 
CASE SLOT 


E7207-8 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Press the sensor ring and ring gear on the 
differential case. The ring gear acts as a pilot for 
the sensor ring. Apply Thread Lock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A) or equivalent 
to new ring gear bolts. 


BEARING BORE 
IN HOUSING 


SENSOR 


SPACER 


LEFT-HAND CARRIER 
SPACER HOUSING E7657-1A 


NOTE: Dial indicator should have a minimum 
travel capability of 5.08mm (0.200 inch). 


10. Make sure flange face of the case is free of nicks 
or burrs. Assemble ring gear to case. Line up 
holes of the ring gear with those of the case. 


11. Draw up gear bolts alternately and evenly. 


@ Tighten ring gear bolts to 136-163 Nem 
(100-120 ft-lb) for grade 8 bolts. 


@ Tighten grade 9 bolts 169-183 N-m (125-135 
ft-lb) for Model 60, 61 and 70 axles. 


@ Tighten Model 80 ring gear bolts to 285-312 
N-m (2 10-230 ft-lb). 


12. Install Master Differential Bearings Tool 
D8 1T-4222-D for Model 60 and 70-2U axles. Use 
Tool D8 1T-4222-E or equivalent for 70-HD and 
Model 80 axles onto the differential case. 


13. Remove all nicks, burrs, dirt, etc., from hubs to 
allow bearings to rotate freely. 


14. Install outboard differential spacers into carrier. 
Assemble differential case into carrier (less 
pinion). 


15. Mount dial indicator with a magnetic base Tool 
D78P-4201-B or equivalent as shown. Locate tip 


DIAL 
INDICATOR 


MASTER BEARINGS \\? D78P_4201.B 
% 


D81T-4222-D FOR 
MODELS 60 AND 70-2U 
D81T-4222-E FOR 
MODELS 70-1HD AND 80 


E7651-1C 


17. Force the differential assembly as far as it will go 


of indicator on flat surface of one of the ring gear 
screw spot faces. 


16. Force differential assembly as far as possible in 


the direction toward the indicator. With force still 
applied, set indicator at zero (0). 


in the opposite direction. 


NOTE: Repeat these steps until you have 
obtained the same reading. Record the reading of 
the indicator. This will be the total amount of 
shims required (less preload) and will be 
calculated later during assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


18. After making sure the readings are correct, 
remove indicator and differential assembly from 
housing. DO NOT REMOVE MASTER BEARINGS 
FROM DIFFERENTIAL CASE AT THIS TIME. 


This reading is the Total Differential Case End Play 
which will be needed in Step 9 of Assembly of 
Differential into Housing later in this section. 


DIAL INDICATOR 
TOOL 
D78P-4201-8 


E7652-18 


19. Ring gears and pinions are supplied in matched 
sets only. Matching numbers on both the pinion 
and ring gear are etched for verification. If anew 
gearset is being used, verify the numbers of each 
pinion and ring gear before proceeding with 
assembly. The end of the pinion with the etched 
figures shown is known as the “‘button’”’ end. 


Use the gear contact pattern method to make 
sure the final pinion position is valid. 


BUTTON END 


DRIVE 
PINION 


E8556-B 


On the button end of each pinion, there is etched a plus 
(+) number, a minus (-) number, or a zero (O) number 
which indicates the best running position for each 
particular gear set. This dimension is controlled by the 
shimming behind the inner pinion bearing cup (the 
backface). 


Axle, Rear, Dana 


05-02D-25 


The distance from the centerline of the ring gear to the 
backface of the pinion for Model 60-1U is 127mm 
(5.000 inch), for Model 70-2U the distance is 136mm 
(5.375 inch) and for Model 80 is 148mm (5.812 inch). 


TOOTH COMBINATION |] ; PINION 
STAMPED HERE PRELOAD 
SHIMS 
PINION OIL 
BAFFLE saa 
PINION OIL _— —. eCSimOn 
SLINGER /] 1 
BACK FACE la 


127mm ON 60-1U 
136mm ON 70-2U 
AND 70-1HD 
148mm ON 80 
{ 


For example, if a pinion is etched m+8 (+3), this 
pinion would require .O8mm (.003 inch) less shims 
than a pinion etched ‘‘O’’. This means by removing 
shims, the mounting distance of the pinion is 
increased, which is just what an m+8 (+93) indicates. 
Or if a pinion is etched m-8 (-3), we would want to add 
.08mm (.003 inch) more shims than would be required 
if the pinion were etched ‘‘O’’. By adding .08mm (.003 
inch) shims, the mounting distance of the pinion was 
decreased, which is just what an m-8 (-3) indicated. 


If the old ring and pinion set is to be reused, measure 
the old shim pack and build a new shim pack to this 
same dimension. If a baffle is used in the axle 
assembly, it is considered as part of the shim pack. 


BUTTON END 


CENTERLINE OF 
RING GEAR 


E8230-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


To change the pinion adjustment, shims are available 20. Measure each shim separately with a micrometer 
in thicknesses of .08, .13 and .25 mm (.003, .005 and and add together to get the total shim pack 

.010 inch). thickness from the original build up. 

NOTE: If baffle or slinger is bent or mutilated, it should lf anew gear set is being used, notice the (+) or (-) 

be replaced. etching on both the old and new pinion and adjust the 


thickness of the new shim pack to compensate for the 
difference of these two figures. 


For example, if the old pinion reads m+5 (+2) and the 
new pinion is m-5 (-2), add . 10mm (.004 inch) shims to 
the original shim pack. 


New Pinion Marking (English) 


+0.008 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 


+0.007 
+0.006 
+0.005 
+0.004 
+0.003 
+0.002 
+0.001 


Old Pinion 
Marking 


Old Pinion 
Marking 


+/+ ]+ 
oO 


se ; BF 
ro) oo © 


+ 
i) 


TE4092A 


Pinion Bearing Cup Installation . Place the Outer Bearing Cup Replacer Tool on the 


outer bearing cup. For Model 60 and 70 use 
Bice distolags Sng ee eee Cupane T56T-46 16-B1. For Model 80 axles, use 


T67P-4616-A. 
2. Place the Inner Bearing Cup Replacer Tool on the 
inner bearing cup. For Model 60 and 70-2U axles, 
use T56T-46 16-B2. For Model 70-1HD and 80 
axles, use D8 1T-46 16-A or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Install the Threaded Drawbar T751T-1176-A into 
the replacer tools and tighten the drawbar to 
install the cups into the carrier bore. 


OUTER BEARING CUP REPLACER INNER CUP 
T56T-4616-B1 (MODEL 60 AND 70) INSTALLATION 


i 


OUTER CUP 
DRAW BAR INSTALLATION 
T75T-1176-A VIEW 
INNER BEARING CUP REPLACER OUTER CUP 
T56T-4616-B2 (MODEL 60 AND 70-2U) 
D81T-4616-A (MODEL 70-IHD AND 80) 


E£1706-2H 


Pinion Position Shim Selection 


1. Refer to the following tool usage chart for the 
correct tools for the particular axles. 


NOTE: If any of the gauge surfaces become 
nicked, the high spots must be removed with a 
medium India oilstone to make sure there are no 
erroneous readings. 


Model Model Model Model 
Description 60 70-1HD 70-2U 80 


T76P-4020-A11 x T88T-4020-8 


x 


T88T-4020-A 


=e ee ee ee ee 
Gauge Tube D80T-4020-F48 ae Se ae X D81T-4020-F51 


Final Check Gauge Block (Not 
— of — 


Required with Gear Contact 
2. Place anew inner pinion bearing cone over the 


Pattern Method) 
Final Check Gauge Block (Not 

proper aligning adapter and insert into the axle 
carrier bore. 


Required with Gear Contact 
Pattern Method) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Place the outer pinion bearing cone (new or used 8. 
if in good condition) into the bearing cup and 
assemble the handle onto the screw and hand 
tighten. 


Note the 3/8-inch square drive in the handle to be 
used for obtaining the proper pinion bearing preload 
and tighten to preload of 2.26-4.53 N-m (20-40 in-Ib). 


Remove the inner pinion bearing cup and install 
the correct thickness of shims in the carrier bore. 
Re-install the bearing cup and baffle (if used). 
Refer to Step 2, Pinion Bearing Cup Installation, if 
a Slinger is used between the pinion gear head 
and inner pinion bearing cone. Assemble onto the 
pinion shaft and press on the cone with 


INSTALLATION OF PINION A HANDLE 
DEPTH TOOLS 


DIFFERENTIAL weceeest BEARING 
HOUSI NG 0'0.0.0.¢ 


ALIGNING 
ADAPTER INNER PINION 


BEARING 


INSERT FEELER 
GAUGE HERE 


GAUGE TUBE 


E7653-1A 


T53T-462 1-C for Model 70, T75L-1165-DA for 
Model 60 and D80T-4200-B or equivalent for 
Model 80. 


AXLE BEARING/ 
SEAL REPLACER 
T75L-1165-DA (MODEL 60) 
PINION BEARING CONE 
REPLACER — T53T-4621-C 
(MODEL 70 AND 70-2U) 
D80T-4200-B OR 
——— EQUIVALENT REPLACER, 


—— 
Saeed i PINION BEARING CONE 
— ASSEMBLY (MODEL 80) 


AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


4. Center the proper gauge tube into the differential 
bearing bore. Install the bearing caps and tighten 
to 109-147 N-m (80-90 ft-Ib). ——— = 

5. Using a feeler gauge tool or shims, select the BEARING — 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the feeler E4851-F 
aoLee directly along the gauge block so a correct NOTE: If a baffle or slinger is used, replace with a 
peadine canbe mage: new one upon assembly and measure as part of 
NOTE: The feeler gauge fit between the gauge the shim stack. 
eH Se block should be a slight After following these procedures, continue to 

: build the remaining components with proper 

6. Make sure the shims or feeler gauges are free of pinion and differential bearing preload torques 
dirt to prevent an incorrect reading. and ring gear backlash. 

7. After the correct feeler gauge feel is obtained, 10. Assemble preload shims onto pinion and install 


check the reading. This is the thickness of 
shim(s) required providing that, upon inspection 
of the service pinion gear, there are no markings. 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in Step 4. 


If the service pinion gear is marked with a minus 
(-) reading, this amount must be added to the 
thickness dimension obtained in Step 4. 


In addition you must use the exact same new 
inner pinion bearing used in the previous steps. 


pinion gear into carrier housing. Assemble outer 
bearing cone and roller assembly onto pinion. 


11. Assemble end yoke, washer and new pinion nut 


on the pinion shaft. Tighten nut to 325-406 N-m 
(240-300 ft-lb) for Model 60 and 70 Axles. For 
Model 80 axles tighten nut to 596-677 N-m 
(440-500 ft-lb). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Using an inch-pound torque wrench, rotate pinion. 
Torque to rotate pinion should read between 
2.26-4.53 N-m (20-40 in-lb). To increase preload, 


remove shims from the outer pinion bearing y p 
preload shim pack. To decrease preload, add yy 
shims. YY 


OUTER BEARING 

BEARING PRELOAD 
SHIM PACK 

N me PINION 

: N POSITION 
K 

INNER N ADD REMOVE Been 

BEARING N SHIMS SHIMS 


4 In 
ARE YS 
\) 


P G OF TUBES 
DECREASE oo 
BACKLASH 1 BACKLASH 
£7118-1A ) | Wy 

ae — spent Wy = FZ sss 
The direction pointing toward the end yoke indicates 
that by removing pinion position shims, the distance WV; DIFFERENTIAL BEARING 
from the centerline of the tubes to pinion backface is ~/, SHIM PACKS 


increased, giving a plus reading. The pinion bearing 

preload shim pack does not affect the pinion depth 

setting. However, if pinion position is changed, the plleer 
pinion preload will change and may require adjustment 

to bring torque-to-rotation within specification. Arrows 13. With the drive pinion at the correct preload as 

on the ring gear illustrate the method to increase or determined in Step 12, remove the pinion nut 
decrease backlash and differential bearing preload. washer and yoke with Holding Tool T57T-4851-B 


and Yoke Remover T65L-485 1-B for Model 60, 
70 and 80 axles. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Coat the oil seal with grease. Install the drive 
pinion oil seal with Oil Seal Replacer 
T56T-4676-B (Model 60 and 70). For Model 80 
axle use Pinion Seal Replacer T88T-4676-A. 
After installation, make sure the garter spring did 
not pop out. If the garter spring pops out, remove 
and replace seal. 


PINION FLANGE 
REPLACER D81T-4858-A 
MODEL 60 AND 70 
T88T-4851-A 

MODEL 80 


OIL SEAL REPLACER 
T56T-4676-B — MODEL 60 AND 70 
T88T-4676-A MODEL 80 


E7656-1A 


vs Assembly of Differential Into Housing 


15. Install the yoke with Pinion Flange Replacer Ring Gear and Pinion Backlash 


D8 1T-4858-A or equivalent for Model 60 and 70 


1. Place differential assembly into housing. 


16. 


axles to draw the drive pinion up to engage the 
nut. 


Install the washer and nut and tighten nut to 
339-366 N-m (250-270 ft-lb). For Model 80 
axles, tighten to 596-677 N-m (440-500 ft-lb). 
Use Pinion Flange Replacing Tool T88T-485 1-A. 


NOTE: It is recommended that a new pinion and 
new pinion nut be used whenever the end yoke is 
removed. 


Differential master bearings should still be 
assembled to case. Install outboard spacers in 
same side as removed from, when making overall 
measurement. 


BEARING BORE 
IN HOUSING 


SPACER 


LEFT-HAND 
SPACER 


CARRIER 


HOUSING E7657-1A 


Set up dial indicator as shown. Locate dial 
indicator on a flat surface of one of the ring gear 
screws. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. 


Force the differential case assembly (ring gear) 
away from the pinion gear. With force still applied 
to the differential case, set indicator at zero ‘‘O’’. 


DIAL 
INDICATOR 
D78P-4201-B 


4 
7 


E8557-1A 


Force the differential case assembly (ring gear) 
into mesh with the pinion gear to obtain an 
indicator reading. 


NOTE: Repeat until the same reading is obtained 
each time. This reading will be the necessary 
amount of shims required between the differential 
case and differential bearings on the ring gear 
side. 


Remove indicator and differential case from the 
carrier. 


Remove master bearings from differential case. 


As determined in Steps 3 and 4, place the 
required amount of shims on the ring gear hub of 
the differential case. For example, if the reading 
was 1.14mm (0.045 inch), place 1.14mm (0.045 
inch) of shims on the hub of the ring gear side of 
the differential case. 


Axle, Rear, Dana 05-02D-31 


DIAL INDICATOR 
TOOL 
D78P-4201-B 


E7652-1B 


Install the bearing cone on the ring gear side of 
the differential case. Drive the bearing onto the 
hub using Differential Side Bearing Replacer 
D81T-4221-A or equivalent. 


DIFFERENTIAL SIDE 
BEARING REPLACER 
D81T-4221-A OR 


INSTALL STEP 
EQUIVALENT 


PLATE HERE i 
D80L-630-7 OR EQUIVALENT [i 
(MODEL 60) eS 
D80L-630-8 OR EQUIVALENT [ie 
(MODEL 70 AND 80) 


E4837-E 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. 


10. 


11. 


12. 


13. 


To determine the correct amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained in 
Steps 3 and 4 from the Total Differential Case 
End Play. Total Case End Play was determined 
under Steps 9 and 10 of Differential Case 
Assembly. When this amount is determined, add 
0.36mm (0.015 inch) to the amount for a Model 
60, or 0.25mm (0.010 inch) for Models 70 and 
80. This is the required amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case. 


For example, Total Differential Case End Play on 
a Model 60 was 2.30mm (0.091 inch). The 
reading in Step 3 was 1.14mm (0.045 inch), and 
when subtracted from 2.30mm (0.091 inch) gives 
1.16mm (0.046 inch). 0.36mm (0.015 inch) is 
added to give 1.52mm (0.061 inch) amount of 
shims to be placed on the hub of the drive pinion 
side of the differential case. 


Required amount of shims on the hub of the drive 
pinion side of the differential case. 


Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate D8OL-630-7 for Model 60 axles and 
D80L-630-8 on Model 70 and 80 axles on the ring 
gear side bearing to protect the bearing during 
installation of the drive pinion side bearing. 


Place the bearing on the drive pinion side hub and 
drive on using Differential Side Bearing Replacer 
D81T-4221-A or equivalent. 


Install Spreader TOOL-4000-E and Indicator 
D78P-4201-B to carrier. Do not spread carrier 
over 0.38mm (0.015 inch). Remove indicator. 


CAUTION: Do not spread carrier over 
0.38mm (0.015 inch). 


DIFFERENTIAL 
HOUSING SPREADER 
TOOL-4000-E 


DIAL INDICATOR 
D78P-4201-B 
OR EQUIVALENT 


292 mm 
(11.50 INCH) 
SPREADER HOLE TO 


SPREADER HOLE E8558-B 


Axle, Rear, Dana 


05-02D-32 


Final Assembly of Differential into Housing 


1. 


Assemble differential bearing cups to differential 
bearing cones. Install differential assembly into 
carrier. 


Use a rawhide hammer to seat differential 
assembly into crossbore of carrier. 


NOTE: Care should be taken to avoid nicking the 
teeth of the ring gear, sensor ring, and pinioii 
during assembly. 


Remove the spreader from the carrier. 


E6409-1B 


Install bearing caps. Align the letters stamped on 
the caps with those on the carriers. Tighten 
bearing cap screws to 108-122 N-m (80-90 ft-lb). 


BEARING 
CAPS 


3. 


Y 


Check ring gear and pinion backlash in three 
equally spaced points with dial indicator. 


Backlash tolerance is 0.13-0.203mm 
(0.005-0.008 inch) and cannot vary more than 
0.05mm (0.002 inch) between points checked. 


High backlash is corrected by moving the ring 
gear closer to the pinion. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Axle, Rear, Dana 


05-02D-33 


Low backlash is corrected by moving ring gear 6. Install new cover gasket and install cover plate. 
away from the pinion. Tighten screws to 41-54 N-m (30-40 ft-lb) as 
These corrections are made by switching shims detailed below. . 
from one side of the differential case to the other. Figure shows the flat mounting surface cover 
plate on Dana design axles. This cover plate 
requires the use of a silicone rubber sealer 
DIAL INDICATOR material such as Silicone Rubber E7TZ-19562-A 
D78P-4201-B (ESL-M4G273-A) or equivalent rather than a 
OP = The cover face of the carrier and the flat surface 
RING - of the cover plate must be free of any oil film or 
a A at; CZ foreign material. 
(/) , CAUTION: Clean both flat surfaces with a 
3 suitable solvent to remove all traces of oil 
\ film. 
Sealant material must meet specifications of 
ESL-M4G273-A, ASTM1, GE503, Z1, Z2 and Z3 
sealant or equivalent. 
° Apply Silicone Rubber E7TZ-19562-A 
(ESL-M4G273-A) or equivalent to cover plate 
E8555-B surface. Lay sealer bead 3. 18-6.35mm (1/8 to 
1/4 inch) wide on the inside of the cover screw 
To confirm total preload, recheck torque to rotate holes. The bead is not to pass through the holes 
with an inch-pound wrench as shown. The reading or outside of the holes. 
stone tae than a initial see seat F NOTE: Cover assembly must be installed within 
ee each Lied tr nbaaeaat trees eat 15 aes of application of the silicone or new 
by the following amount if new bearings have Soe on eee geeyre. 
been installed as recommended: 7. Assemble two cover screws into cover at 8 
oe o’clock and 2 o’clock position. Use these two 
3.54 & 3.73 ratios = 7-9 in-lb holes to guide cover plate into position on the 
4.10 & 4.56 ratios = 6-8 in-Ib Carrier. 
4.63 & 5.13 ratios = 6-8 in-Ib 8. Install remaining screws. Tighten alternately and 
If total preload is too high, remove an equal rial Tighten screws to 41-54 N-m (30-40 
amount of shims from each differential case hub. “Ib). 
If total preload is too low, add an equal amount of aT UnG rae STERIC TEEIPEGECA.” 
shims to each differential case hub. LING CAR | 
AMOUNT OF SPECIFIED LUBRICANT. Refer to 
the Specifications portion of this section. 
CONTOUR OF BEAD 
E7118-1A 
To verify the final pinion position, refer to Ring E6667-1A 
Gear and Pinion Tooth Pattern Interpretation in 9. Install axle shafts as outlined under axle shaft 


this section. 


removal in Section 05-02E. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Fill axle housing with specified amount of Rear 
Axle Lubricant C6AZ- 19580-E (ESW-M2C 105-A) 


or equivalent rear axle lubricant. 


Ring Gear and Pinion Tooth Pattern 
Interpretation 
Gear Tooth Contact Pattern Check 


1. Tocheck the gear tooth contact, paint the gear 
teeth with the special marking compound. 


NOTE: A mixture that is too wet will run and 
smear, too dry a mixture cannot be pressed out 
from between the teeth. 


2. Rotate the ring gear (use a box wrench on the 
ring gear attaching bolts as a lever) several 
complete revolutions in both directions or until a 
Clear tooth contact pattern is obtained. 


Ring Gear Pattern Interpretation 


PATTERN INTERPRETATION 


(RING GEAR) 
DRIVE SIDE COAST SIDE 
HEEL TOE TOE HEEL 


= 
Z 
ey 
ey 
x 


mga ah 


3. Certain types of gear tooth contact patterns on 
the ring gear indicate incorrect adjustment. 
Incorrect adjustment can be corrected by 
readjusting the ring gear and/or the pinion. 


4.  Theillustration shows acceptable tooth patterns 
for all axles. In general, desirable tooth patterns 
should have the following characteristics: 


a. Thedrive pattern should be fairly well 
centered on the tooth. 


b. The coast pattern should be fairly well 
centered on the tooth. 


c. Someclearance between the pattern and the 
top of the tooth is desirable. 


d. There should be no hard lines where the 
pressure is high. 


NORMAL OR DESIRABLE PATTERN. THE DRIVE 
PATTERN SHOULD BE CENTERED ON THE 
TOOTH. THE COAST PATTERN SHOULD BE CEN- 
TERED ON THE TOOTH, BUT MAY BE SLIGHTLY 
TOWARD THE TOE. THERE SHOULD BE SOME 
CLEARANCE BETWEEN THE PATTERN AND THE 
TOP OF THE TOOTH. 


BACKLASH CORRECT. THINNER PINION POSI- 
TION SHIM REQUIRED. 


BACKLASH CORRECT. THICKER PINION POSI- 
TION SHIM REQUIRED. 


PINION POSITION SHIM CORRECT. DECREASE 
BACKLASH. 


PINION POSITION SHIM CORRECT. INCREASE 
BACKLASH. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. 


Pattern Movements Summarized 


a. Decreasing backlash moves the ring gear 
closer to the pinion. 


Drive pattern (convex side of gear) moves 
slightly lower and toward the toe. 


Coast pattern (concave side of gear) moves 
lower and toward the toe. 


b. Increasing backlash moves the ring gear 
away from the pinion. 


Drive pattern moves slightly higher and 
toward the heel. 


Coast pattern moves higher and toward the 
heel. 


c. Thicker pinion position shim with the 
backlash constant moves the pinion closer to 
the ring gear. 


Drive pattern moves deeper on the tooth 
(flank contact) and slightly toward the toe. 


Coast pattern moves deeper on the tooth 
and toward the heel. 


d. Thinner pinion position shim with the 
backlash constant moves the pinion further 
from the ring gear. 


Drive pattern moves toward the top of the 
tooth (face contact) and toward the heel. 


Coast pattern moves toward the top of the 
tooth and slightly toward the toe. 


An individual gear set need not conform exactly to 


the ideal pattern to be acceptable. Any 
combination of drive and coast patterns shown is 
acceptable. 


Since each gear set rolls a characteristic pattern, 
the patterns shown are considered acceptable 
and should be used as a guide. The drive pattern 
is rolled on the convex side of the tooth, and the 
coast pattern is rolled on the concave side. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain avy 1 
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Axle, Rear, Dana 05-02D-35 


PROFILE 


LENGTHWISE 
BEARING 
ARC 
ROOT RING GEAR TOOTH 
DRIVE SIDE COAST SIDE 
HEEL TOE TOE HEEL 


PATTERN INTERPRETATION 
(RING GEAR) 


NORMAL OR DESIRABLE PATTERN. THE 
DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD 
BE CENTERED ON THE TOOTH, BUT MAY BE 
SLIGHTLY TOWARD THE TOE. THERE 
SHOULD BE SOME CLEARANCE BETWEEN 
THE PATTERN AND THE TOP OF THE TOOTH. 


THE TOE OF THE GEAR TOOTH /S THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 
THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE 
SURFACE OF THE TOP OF THE TOOTH. 


E8196-1A 


The movement of tooth contact patterns with changes 
in shimming can be summarized as follows: 


a. Thinner shim, with the backlash set to 
specification, moves the pinion farther from 
the ring gear. 


b. Thicker shim, with the backlash set to 
specification, moves the pinion closer to the 
ring gear. 


NOTE: When making pinion position 
changes, shims should be changed in the 
range of .05mm (.002 inch) to . 10mm (.004 
inch) until correct pattern has been obtained. 


8. If the pinion positioning shims are correct: 


@ Decreasing backlash moves the ring gear 
closer to the pinion. Drive pattern (convex side 
of gear) moves slightly lower and toward the 
toe. Coast pattern (concave side of gear) 
moves lower and toward the toe. 


@ Increasing backlash moves the ring gear away 
from the pinion. Drive pattern moves slightly 
higher and toward the heel. Coast pattern 
moves higher and towards the heel. 


NOTE: If the patterns are not correct, make the 
changes as indicated. The differential case and 
drive pinion will have to be removed from the 
carrier housing to change a shim. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Check ring gear backlash by installing a dial 
indicator on the carrier housing. Check ring gear 
and pinion backlash at three equally spaced 
points on the ring gear. Backlash tolerance is 
0.23mm (0.005-0.009 inch) and cannot vary 
more than 0.08mm (0.003 inch) between the 


three points. If backlash is high, the ring gear 
must be moved clcser to the pinion, by moving 
shims to the ring gear side to the opposite side. If 
backlash is low, the ring gear must be moved 
away from the pinion by moving shims from the 
ring gear side to the opposite side. 


ADJUSTMENTS 


For adjustments refer to the specific adjustments in Refer to Section 06-03 for rear disc brake assembly 
this section under Disassembly and Assembly and and/or disassembly procedures for F-Super Duty 
Section 05-00. vehicle Model 80 rear axle usage. 


Refer to Section 05-02E for rear wheel bearing 
adjustment procedures and rear hub specific 
adjustments. 


SPECIFICATIONS 


LUBRICANT CAPACITIES 


Approximate Capacities 
Axle Model Ford Specification imperial Pts. Liters 


| US.Pte, 
JESWM2C105-A(CeAZ-t9580-6) | 8.3 | 
JESW-M2C105-A(C6AZ-19580-E) | 8 
[ESW-M2C105-A(CeAz-19580E) | 8S |B 


NOTE: Use additive friction modifier C8AZ-19B546-A (EST-M2C 118-A) or equivalent for complete refill of Dana 
limited-slip axles. Add 0.2 liter (8 oz.) for E250-350 complete refill. 


TE4098A 


DANA AXLE ADJUSTMENTS 


Description Specification Description Specification 


Backlash Between Ring Gear and Pinion 0.13-0.20mm Pinion Bearing Preload (with new 2.26-4.53 Nem 
(0.005-0.008 Inch) bearings) (20-40 In-Lbs) 


Backlash Maximum Variation Between 0.05mm Total (pinion plus differential) Add 6-9 In-Lbs, 
Teeth (0.002 Inch) Preload with new bearings depending 
on ratio, to pinion 
preload. 


TE7675A 
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SPECIFICATIONS (Continued) 


DANA AXLE TORQUE LIMITS 


Axle Model 


Pinion Shaft Nut 250-270 339-366 250-270 | 339-366 | 440-500 596-677 
Differential Bearing Cap Bolts 80-90 80-90 109-147 80-90 109-147 


Ring Gear Attaching Bolts Grade 8 100-120 136-163 100-120 136-163 — 
Grade 9 125-135 169-183 125-135 169-183 200-240 272-330 


Oil Filler Plug — 1/4 Inch Recess Drive 15-25 20-33 15-25 20-33 15-25 20-33 


WARNING 


IF FASTENERS OF ALOWER GRADE OR CLASS ARE TORQUED TO THE REQUIREMENTS OF A HIGHER GRADE OR CLASS FASTENER, IT MAY 
RESULT IN COMPONENT FAILURE. (E.G. GRADE 5 FASTENER TORQUED TO THE REQUIREMENTS OF A GRADE 8 FASTENER.) 


OS) 


GRADE 5 GRADE 7 GRADE 9 
(High Strength 
Applications) 


Customary (inch) Bolts-identification marks correspond to bolt strength-increasing numbers 
represent increasing strength. 


/ \ —- 
\ L \8.8/Z 


~ 


Metric Bolts-identification class numbers correspond to bolt strength-increasing numbers 
represent increasing strength. 


Inch grade fasteners can be identified by the radial lines embossed upon the head of the fastener and will correspond to the fastener strength by two-lines less than 
actual grade (i.e., grade 8 fastener will display 6 radial lines on the head). 

Metric fastener strength can be identified with the class identification embossed on the head of each fastener. Increasing numbers represent increasing 
strength. CE7751-D 
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05-02D-38 Axle, Rear, Dana 05-02D-38 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description Illustration 


Tool Number / 
Description litustration 


T50T-100-A _ 


impact Slide Hammer — 2-1/2 
Lbs. (Oil Seal Removal) 
TSOT-100-A 


T77F-1102-A 
Bearing Cup Puller (Oil Seal 
Removal) 


T77F-1102- 
T81P-1104-B 
Adapter — Coarse Thread CP ray. 
(Wheel Bearing Removal) 

T81P-1104-B 


T81P-1104-C 
Push Puller (Wheel Bearing 
Removal) 


T75L-1165-B 


T75L-1165-DA 


—_ 


T75T-1176-A 


T75L-1165-B 
Axle Bearing / Seal Plate (Drive 


1 
Pinion Bearing Installation) 


T75L-1165-DA 
Axle Bearing/Seal Replacer 
(Drive Pinion Bearing 

Installation — Model 60) 


T75T-1176-A 
Threaded Drawbar 


T81T-1225-A 
Rear Wheel Bearing Remover 


TOOL-4000-E 
Housing Spreader (Differential 
Case Removal and Installation) 


T80T-4000-W 
Driver Handle (Bearing Cup 
Removal and Installation) 


T80T-4000-X 
Rear Axle Seal Wheel Bearing 
Replacer 


T80T-4000-X 


(Continued) 


T80T-4000-Y 
Rear Oil Seal Replacer 


T80T-4020-A 

Pinion Depth Gauge (Axle 
Adjustments — Model 60 and 
70) 


T56T-46 16-B 
Pinion Bearing Cup Replacer B1- (Oo) 


Cr 


TS6T-4616-B 


T53T-4621-C 
Pinion Bearing Cone Replacer 


T56T-4676-B 
Oil Seal Replacer 


T57T-4851-B 
Companion Flange Holding Tool 
(Yoke Removal and Installation) 


T65L-485 1-B 

Companion Flange Remover 
(Yoke Removal — Model 
60-70-80) 

T85T-4209-AH 

Pinion Shaft Thread Protector 


TOOL-1175-AC 
Oil Seal Remover 


(Continued) 
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05-02D-39 Axle, Rear, Dana 05-02D-39 


SPECIAL SERVICE TOOLS (Continued) 


Tool Number/ | deat. ! Tool Number Description 
Description ilustration D81T-1104-A Adapter — Fine Thread (Wheel Bearing 
T67P-4616-A Removal) 
Bearing Cup Replacer D81L-4000-A Drive Handle (Bearing Cup Removal) 
D80T-4020-F48 Aligning Adapter (Axle Adjustments — 
Model 60-70) 
cee D78P-4201-B Dial Indicator, Magnetic Base (Axle 
T88T-4628-A Adjustments) 
Bearing Cup Remover D81L-4220-A Universal Bearing Puller 
Ss D81T-4221-A Differential Bearing Cone Replacer 
(Differential Side Bearing Installation — 
tear dese ak Model 60-70) 
D81T-4222-D Master Bearings (Axle Adjustments — 
T88T-4676-A Model 60 and 70-2U) 
Oil Seal Replacer A Ie 
D81T-4616-A Bearing Cup Replacer 


D81T-4628-A Bearing Cup Remover 
D8 1T-4628-B Bearing Cup Remover 


1831-4676-A D81T-4628-D Bearing Cup Remover 
Oil Seal Replacer D8 1T-4628-X Pinion Bearing Cup Remover Set (Model 
60 and 70 — Model 60-70) 
D8 1T-4858-A Companion Flange Replacer (Yoke 
Removal — Model 60-70) 
T88T-4851-A D80L- 1002-L 2-Jaw Puller (Pinion Flange Removal) 
Pinion Flange Replacer (Model ss D87L-7384-A Dial Torque Wrench (Pinion Nut) 
80) f(y ES D81T-4020-F51 Gauge Tube (Axle Adjustment Model 
7OHD-80) 
T88T-4851-A D8 1T-4020-F54 Gauge Block (Axle Adjustment Model 
60) 
T85T-485 1-AH 
Pinion Flange Replacer (Model D81T-4020-F55 Aa Block (Axle Adjustment Model 
60-70) 
T85T-4851-AH D8 1T-4020-F56 Gauge Block (Axle Adjustment Model 
7OHD-80) 
Tool Number Description D80T-4200-B ee Replacer (Pinion Bearing 
D80L-630- 1 Step Plate (Wheel Bearing Installation) D817-4222-E Master Bearing-Diff. Case (Axle 
D80L-630-7 Step Plate (Differential Side Bearing Adjustment Model 70HD-80) 


Installation — Model 60) 


D80L-630-8 Step Plate (Differential Side Bearing 
Installation — Model 70-80) 


(Continued) 
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05-02E-1 


Wheel Hubs and Bearings, Rear, Dana Full-Floating Axle 05-02E-1 
SECTION 05-02E Wheel H 
- eel Hubs and Bearings, Rear, 
| 
Dana Full-Floating Axle 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS. ..........0ccccccccscccccccceccacccececccceccccenanees 05-02E-9 SPECIAL SERVICE TOOLS/EQUIPMENT. ...............- 05-02E-10 
DESCRIPTION AND OPERATION ...............cceccececcesees O5-O2E-1 SPECIFICATIONS. .............cccccccscccccnsccacccvscsenceseccscens 05-02E-9 
DISASSEMBLY AND ASSEMBLY VEHICLE APPLICATION ...........c.ccccccccsccccecsceccscessecses 05-02E-1 
Bearings, Cups and Seals, E-350................ccccsenees 05-02E-2 
Bearings, Cups and Seals, F-Super Duty and 
F-Super Duty Commercial and Motorhome 
Chassis Vehicles. ................cccccceccescesccecsesceessencs 05-02E-6 


VEHICLE APPLICATION 


E-350, F-Super Duty and F-Super Duty Commercial 
and Motorhome Chassis Vehicles 


DESCRIPTION AND OPERATION 


On E-350 full-floating rear axle wheel hubs with 
tapered roller bearings, a seal is installed behind the 
inner bearing to keep the wheel bearing lubricant from 
the brake lining and brake drum. The Econoline 
full-floating axles have drums mounted outboard of the 
hub, permitting drum removal for brake inspection 
without the need to remove the hub. The F-Super Duty 
axle is disc brake-equipped and contains larger 
tapered roller bearings and a unique inner seal and 
shaft-hub gasket. 


The wheel bearings are packed with a lithium base 
grease, Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent, to provide initial 
lubrication until axle lubricant flows into the wheel hubs 
and bearings during vehicle operation. On these axles, 
the wheel hub is vented through the axle housing vent 
hose in the left axle tube. 


DISASSEMBLY AND ASSEMBLY 


NOTE: For disassembly and assembly procedures for 
wheel hubs and bearings on Ford full-floating axles, 
refer to Section 05-02A. 


Vehicles equipped with dual rear wheel (DRW) axles 
have the wheel and tire assembly attached to the 
drum with integral two-piece swiveling lugnuts. 


WARNING: ON REAR AXLES WITH DUAL REAR 
WHEELS, DO NOT ATTEMPT TO USE PRE-1985 
LUGNUTS (CONE-SHAPED, ONE-PIECE) TO 
REPLACE THE INTEGRAL TWO-PIECE 
SWIVELING LUGNUTS. PAST MODEL LUGNUTS 
CAN COME LOOSE IN VEHICLE OPERATION. DO 
NOT ATTEMPT TO USE PAST MODEL WHEELS, 
WHICH HAVE CONE-SHAPED LUGNUT SEATS, ON 
THIS VEHICLE. DO NOT ATTEMPT TO USE THE 
NEW DESIGN WHEELS AND LUGNUTS ON PAST 
MODEL WHEEL HUBS. ATTEMPTED USE OF 
INTERMIXED WHEELS CAN LEAD TO DAMAGE TO 
THE WHEEL MOUNTING SYSTEM AND COULD 
RESULT IN WHEELS COMING LOOSE IN 
OPERATION. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Bearings, Cups and Seals, E-350 Disassembly 
Vehicles equipped with dual rear wheel (DRW) axles 1. Set the parking brake and loosen the axle shaft 
have the wheel and tire assembly attached to the attaching bolts. 


drum with integral two-piece swiveling lugnuts. 


WARNING: DO NOT ATTEMPT TO USE PAST 
MODEL LUGNUTS (CONE-SHAPED, ONE-PIECE) 
TO REPLACE THE INTEGRAL TWO-PIECE 
SWIVELING LUGNUTS. IF SO USED, PRE-1985 
LUGNUTS CAN COME LOOSE IN VEHICLE 
OPERATION. DO NOT ATTEMPT TO USE PAST 
MODEL WHEELS, WHICH HAVE CONE-SHAPED 
LUGNUT SEATS, ON THIS VEHICLE. DO NOT 
ATTEMPT TO USE THE NEW DESIGN WHEELS 
AND LUGNUTS ON PAST MODEL WHEEL HUBS. 
ATTEMPTED USE OF INTERMIXED WHEELS CAN 
LEAD TO DAMAGE TO THE WHEEL MOUNTING 
SYSTEM AND COULD RESULT IN WHEELS 
COMING LOOSE IN OPERATION. 


Single Rear Wheel, E-350 


Ml Vee 
SIMIISIIISSSG, 
Tp 7 INN% LULL LLL, “boy Z ae 


\L MGR 
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\K 
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| Item | Description 


Axle Shaft Bolt 


Description 


Seal 
Cone and Roller Bearing 


Gasket 
Hub 
Cone and Roller Bearing 


Lugnut 
Drum 


(Continued) Hub Nut 
Axle Shaft 
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05-02E-3 


DISASSEMBLY AND ASSEMBLY (Continued) 


Dual Rear Wheel, E-350 


Oars - ° 
¢ Vo a OF AY 
() o||_ _Jo aes) : 
0 o% Ty 

es 0 


Description 


Axle Shaft Bolt 
Gasket 


re - 


Description 


Seal 
Bearing 


integral Two-Piece Swiveling Lugnut Hub 


Drum 
(Continued) 


Bearing 
Hub Nut 
Axle Shaft 


Raise the rear wheels off the floor and place 
safety stands under the rear axle housing so axle 
is parallel with the floor. Release parking brake 
and back off the rear brake adjustment, if 


necessary. 


Remove the axle shaft attaching bolts and 


discard them. 


Using a heavy duty wheel dolly such as Rotunda 
model 0 14-00030 or equivalent, raise the wheel 
to the point that ail weight is removed from the 


wheel bearings. 


F8250-A 


5. Remove brake drum. If so equipped, push-on 
sheet metal drum retainer nuts may be discarded. 


6. Remove the axle shaft and discard the gasket. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove the wheel bearing hub nuts using 
Locknut Wrench T85T-4252-AH so the drive 
tangs of the tool engage the four slots in the hub 


nut. 
VALVE STEM 
ALIGNMENT WHEEL PIN 

PIN , LOCATING 

(DUAL RR WHEEL HOLE 
ONLY) 
HUB 
NUT 
SLOT 
E7671-1A 
DRIVE 
LOCKNUT TANG 
WRENCH ruts 
MOST ReS 9. Thoroughly clean the spindle of the axle housing. 
10. Carefully remove inner seal from hub assembly 
eae - with screwdriver, avoiding damage to the bearing 
pe. or hub bore. Discard the seal. 
: oe \V is 11. Clean all old grease and axle lubricant out of the 
co! \ 
ee wheel hub. 
12. Inspect the bearing races and rollers for pitting, 
8. Remove the outer bearing cone, pull the wheel galling or erratic wear patterns. Inspect the 

assembly straight out and away from the axle. If it rollers for end wear. 


had not been done in Step 4, remove hub 
assembly and set aside. 


NOTE: The hub nuts are right-hand thread on 
both spindles. Each hub nut is stamped RH to 
identify thread direction. Do not use power 
impact tools when performing operations on the 
hub nuts. 


WORN ROLLER 


NEW ROLLER 


£6783-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Remove the bearing cups by driving them out with 


a brass drift. Inspect the cups for galling or 
excessive wear. If either component (cup or cone 
and roller) of the tapered roller bearing is not 
usable, replace both components. Install the new 
cups with Bearing Cup Replacer T75T-1225-A or 
-B and Threaded Drawbar T75T-1176-A. 


SEAL 


SINGLE AND DUAL 
REAR WHEEL 


AXLE SHAFT 


INSTALLING BEARING CUP 


REPLACER TOOL 
T75T-1225-A OR-B 


T75T-1176-A 
INSTALLING SEAL 


SEAL TIGHTEN FORCING NUT 


REPLACER 
TOOL 
T75T-1175-B 


DRAWBAR 
T75T-1176-A 


F2367-L 


Assembly 


1. 


Check for proper seating of the new bearing cups 
by trying to insert a 0.038mm (0.00 15-inch) 
feeler gauge between the cups and the wheel 
hub. The gauge should not enter beneath the cup. 
Check several places to make sure the cups are 
squarely seated. 


Pack each bearing cone and roller assembly with 
a lithium base grease, Premium Long-Life Grease 
XG-1-C or -K (ESA-M1C75-B) or equivalent. Use 
a bearing packing tool such as Rotunda 
108-00078 or equivalent. 


Wheel Hubs and Bearings, Rear, Dana Full-Floating Axle 


Place the inner bearing cone and roller assembly 
in the wheel hub. Install a new hub inner seal with 
Seal Replacer Tool T75T-1175-B and Threaded 
Drawbar T75T-1176-A. 


Position the hub assembly at the axle housing. 
Wrap the threads of the spindle with electrician’s 
tape. Carefully slide the hub assembly 
straight (to avoid seal damage) onto the axle 
housing spindle. Remove the electrician’s tape. 


Install outer wheel bearing cone and roller. 


NOTE: Properly locate hub tab in keyway prior to 
thread engagement. 


Slide washer onto spindle, engaging keyway with 
the hub nut tab as shown. 


KEYWAY 


HUB NUT 
TAB 


E7672-D 


Install a Locknut Tool T85T-4252-AH into four hub 
nut slots. Tighten hub to 88-102 N-m (65-75 ft-lb). 
Rotate hub occasionally while tightening to set 
bearings. 


NOTE: Hub will ratchet as torque is applied. 


After tightening to 88-102 N-m (65-75 ft-lb), 
ratchet back 90 degrees, then tighten to 20-27 
N-m (15-20 ft-lb). 


NOTE: This procedure is intended to provide no 
side-to-side end play of the hub and wheel 
bearings. This may be verified with a dial 
indicator magnetically mounted to the spindle end 
with the indicator on the outboard surface of the 
hub. 


05-02E-5 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Prior to reinstallation of the axle shaft, clean and 
remove any metallic debris in the hub bolt holes. 


VALVE STEM 
ALIGNMENT 
PIN 
(DUAL RR WHEEL 

ONLY 


WHEEL PIN 
LOCATING 
HOLE 


HUB 
NUT 
SLOT 
DRIVE 
LOCKNUT TANG 
WRENCH D | ‘ 
T85T-4252-AH 
= =e 
i‘. \) \V s 
es a Xe : 
E7670-C 


10. Replace hub if any of the following conditions 
exist: 
@® cracked material around holes 
@ depth of holes (minimum 25.4mm | 1-inch]) 
@® oversized threaded holes 


11. Install the axle shaft and new axle flange gasket, 
and new axle shaft retaining bolts. Coat the bolt 
thread with a suitable thread adhesive if none is 
present. Tighten the bolts until they seat. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain A 
DAVE GR 


Wheel Hubs and Bearings, Rear, Dana Full-Floating Axle 


. Install the brake drum. 

. Install the wheel and tire assembly. 

. Lower vehicle after removing safety stands. 

. Adjust the brakes. 

. Tighten wheel lugnuts to specification. 

. Tighten axle shaft retaining bolts to 88-115 N-m 


(65-85 ft-lb). 


Bearings, Cups and Seals, F-Super Duty and 
F-Super Duty Commercial and Motorhome 
Chassis Vehicles 


Disassembly 


1. 


2: 


Set the parking brake and loosen the axle shaft 
attaching bolts. 


Raise the rear wheels off the floor and place 
safety stands under the rear axle housing. 
Release the parking brake. 


Remove the axle shaft attaching bolts and 
discard them. 


Using a heavy duty wheel dolly such as Rotunda 
Model 0 14-00030 or equivalent, raise the wheel 
to the point that all weight is removed from the 
wheel bearings. If a dolly is unavailable, remove 
the wheel and tire assembly. 


Remove the axle shaft and discard the gasket. 


Remove the caliper as outlined in Section 06-03. 


Straighten tab of lockwasher from slot in outer 
nut and remove outer retainer nut using Front 
Wheel Bearing Spanner D78T-1197-A or 
equivalent. 


Straighten lockwasher tab bent over inner 
retainer nut and remove lockwasher. 


05-02E-6 
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DISASSEMBLY AND ASSEMBLY (Continued) 


F-Super Duty and F-Super Duty Commercial and Motorhome Chassis 


J- 


Py EDS: te 


Inner Washer 
Outer Bearing Cup 
Inner Bearing Cup 
Inner Hub Seal 


Integral Two-Piece Swiveling Lugnut 
Dual Rear Wheels 
Hub and Rotor Assembly 


Rear Disc Brake 
Inner Bearing Cone 
Outer Bearing Cone 
Inner Locknut 
Lockwasher 
(Continued) Gasket 

Axle Shaft 


Dana Full-Floating Axle-Model 80 


Axle Shaft Bolt 127-171N-m 
(94-126 ft-lbs) 


Outer Locknut 


05-02E-7 


F5648-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove inner retainer nut using front wheel 15. Remove the inner bearing cup with Hub Inner 
bearing spanner and remove flatwasher. Bearing Cup Remover T88T-1175-B. Remove the 

outer bearing cup with Hub Outer Bearing Cup 

Replacer T88T-1175-A. Inspect the bearing 


VALVE STEM WHEEL PIN Aes . 
ALIGNMENT LOCATING races and rollers for pitting, galling or excessive 
PIN HOLE wear. If either component (cup or cone and roller) 
ahi ONL of the tapered roller bearing is not usable, replace 
both components. 


16. Install the new cups with Hub Outer Bearing Cup 
Replacer T88T-1175-C and Threaded Drawbar 


3 O\ 
A T75T-1176-A. 


FRONT WHEEL 5 DRIVE 
BEARING SPANNER ha __ poles TANG 
~ sd 


SINGLE AND DUAL 
REAR WHEEL 


AXLE SHAFT 
£8807-A 
INSTALLING BEARING CUP 
10. Remove the outer bearing cone. Pull the wheel — 
assembly straight out and away from the axle. If it 
had not been done in Step 4, remove hub 
assembly and set aside. 


11. Thoroughly clean the spindle of the axle housing. 


12. Carefully remove the inner seal from the hub 
assembly with a screwdriver, avoiding damage to 
the bearing or hub bore. Discard the seal. 


13. Clean all old grease and axle lubricant out of the 
wheel hub. 


14. Inspect the bearing races and rollers for pitting, 
galling or erratic wear patterns. Inspect the 
rollers for end wear. 


REPLACER TOOL 
T88T-1175-C 


REPLACER TOOL 
T91T-1175-AH 


DRAWBAR S 
T75T-1176-A 


Assembly 


1. Check for proper seating of the new bearing cups 
by trying to insert a 0.038mm (0.00 15-inch) 
feeler gauge between the cups and the wheel 
hub. The gauge should not enter beneath the cup. 
Check in several places to be sure the cups are 
squarely seated. 


2. Pack each bearing cone and roller assembly with 
Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent. Use a bearing 
wenh Aces packing tool such as Rotunda 108-00078 or 
equivalent. 


3. Place the inner bearing cone and roller assembly 
NEW ROLLER in the hub. Install a new inner seal with Rear Hub 
Seal Replacer T91T-1175-AH and Threaded 
£6783-1A Drawbar T75T-1176-A. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Position the hub and rotor assembly at the axle 
housing. Wrap the threads of the spindle with 
electrician’s tape. Carefully slide the hub and 
rotor assembly over the axle housing spindle. 
Remove the electrician’s tape. 


5. Install the outer wheel bearing cone and roller. 
Slide the inner washer onto the spindle, engaging 
the keyway with the tab on the washer as shown. 


KEYWAY 


INNER 
WASHER 


TAB 


RIGHT HAND THREAD 
(INSTALL CLOCKWISE) 


INNER LOCKNUT 


LOCKWASHER 


HUB 
ASSEMBLY 


SPINDLE 6) 


KNY /A 
ox mt / 
OUTER ae 


7 
LOCKNUT £8808-B 


6. Install the inner locknut with front wheel bearing 
spanner to 68-82 N-m (50-60 ft-Ib) to seat the 
bearings. Back off the locknut 90 degrees, then 
retighten to 41-54 N-m (30-40 ft-lb) while rotating 
the hub and rotor. This provides the proper 
bearing preload. 


7. Back off the inner locknut again, 135-150 
degrees. Install the lockwasher with the flat side 
inboard, noting the relative position of the flat 
tabs to the six slots in the inner nut. Tighten the 
inner nut until one of the tabs aligns with a slot, 
bend tab a minimum of 30 degrees to fully engage 
the slot. 


Wheel Hubs and Bearings, Rear, Dana Full-Floating Axle 


05-02E-9 


Install the outer locknut and tighten to 88 N-m (65 
ft-lb), then additionally until one of the eight 
L-shaped tabs from the lockwasher aligns with 
one of the six slots on the outer locknut. 


Use a magnetic dial indicator mounted to the end 
of the spindle to measure the end play of the hub 
and rotor, which is to be .025-.25 mm 
(0.001-0.010 inch). Bend the L tab of the 
lockwasher a minimum of 60 degrees over the 
outer nut to fully engage the slot. 


. Prior to installation of the axle shaft, clean and 
remove any debris in the hub bolt holes. 


. Inspect axle shaft for: 


@ cracked material around the holes 

@ depth of holes (40mm | 1.57 inches]) 
@ threaded for 25mm (1 inch) 

@® oversized holes 


Replace the hub if any of these conditions are 
present. 


. Install the axle shaft, new gasket, and new bolts. 
Coat the bolt threads with a suitable thread 
adhesive and install the bolts until they seat. 


. Install the wheel and tire assemblies. 


. Remove safety stands and lower the vehicle to 
the floor. 


. Tighten the wheel lugnuts to specifications. 


. Tighten the axle shaft hub retaining bolts to 
127-171 N-m (94-126 ft-lb). 


ADJUSTMENTS 


For rear wheel bearing adjustments refer to Bearings, 
Cups and Seals under Disassembly and Assembly in 
this section. 


NOTE: For adjustment procedures for wheel hubs and 
bearings on Ford full-floating axles, refer to Section 
05-02A. 


SPECIFICATIONS 


WHEEL TORQUE SPECIFICATIONS, FULL-FLOATING 
REAR AXLES 


Description | oNm = | Lb-Ft 


E-250-350 — Single Rear Wheel 
Vehicles (8-Lug Wheel — 
9/ 16-18) 


E-350 — Dual Rear Wheel 


Vehicles With Integra! Two-Piece 
Swiveling Lugnuts (8-Lug Wheel — 
9/ 16-18) 


F-Super Duty Series Dual Rear 
Wheel Vehicles with Integral 
Two-Piece Swiveling Lugnuts 
(10-Lug Wheel — 9/ 16-18) 


(Continued) 
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SPECIFICATIONS (Continued) 


WHEEL TORQUE SPECIFICATIONS, FULL-FLOATING 
REAR AXLES (Cont'd) 


|Description | Nem |b 


E-350 Hub Nut 


(To set bearings, back off the hub 
nut 90 degrees, retighten) 


Axle Shaft Retaining Bolts 


Tool Number / 
Description INlustration 


T75T-1225-A or -B 
Bearing Cup Replacer (Use with 
Threaded Drawbar) 


F-Super Duty and F-Super Duty 
Commercial and Motorhome 
Inner Locknut 

(To set bearings, back off the 
locknut 90 degrees, retighten) 
Outer Locknut 

Axle Shaft Hub Retaining Bolts 


T75T-1225-A 


T85T-4252-AH 
Locknut Wrench 


88 
127-171 


T85T-4252-AH 


| TS86T-1175-A 


oe TesT-1175-8 


= 


T88T-1175-C 


a 
, i ny 


T91T-1175-AH 


NOTE: Torque specifications are for clean, 
dirt-and-paint-free dry bolt and nut threads. Never use 
oil or grease on studs or nuts. 


T88T-1175-A 
Hub Outer Bearing Cup 

Remover (F-Super Duty Series 
Vehicles) 


T88T-1175-B 
Hub Inner Bearing Cup Remover 


SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number / 
Description 


T75T-1175-A or -B 
Seal Replacer (Use with 
Threaded Drawbar) 


T88T-1175-C 
Hub Outer Bearing Cup 
Replacer 


T91T-1175-AH 
Rear Hub Seal Replacer 


ROTUNDA EQUIPMENT 


Tool Number Description 
014-00030 Heavy Duty Wheel Dolly 


T75T-1175-A 


T75T-1176-A 
Threaded Drawbar 


T75T-1176-A 


(Continued) 
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05-02F-1 Differential, Dana Limited-Slip 05-02F-1 
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SECTION 05-02F Differential, Dana Limited-Slip 


SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION ............ccececsccecceceecs 05-02F-1 DISASSEMBLY AND ASSEMBLY (Cont’d.) 
DIAGNOSIS AND TESTING.............c:cccccscesssceecesesseees 05-02F-3 Differential Case, Model 70 Four-Pinion 
DISASSEMBLY AND ASSEMBLY POWER COK ocscicowsiwcanewantdeasevaa avenues stuerenscwesoteusecs 05-02F-7 
Dana Limited-Slip Axles ...............cccccsesscsceccccececees 05-02F-4 REMOVAL AND INSTALLATION ...............ccccceccesescenes 05-02F-4 
Differential Case, Model 44 IFS, 44 IFS-HD, SPECIAL SERVICE TOOLS. ...............cccecsceceecccecnceees 05-02F-12 
60-1U Two-Pinion Dana Trac-Lok® ............cssceee 05-O2F-4 SPECIFICATIONS...........cccccececcscecceccsceccsccccecsccscececs 05-02F-11 


VEHICLE APPLICATION 


E-250-350 Rear Axle, F- 150-250-350 4x4 and 
Bronco Front Axle Vehicles 


DESCRIPTION AND OPERATION 


The limited-slip Dana Trac-Lok® Model 44 IFS, Model 
44 |FS-HD and Model 60-1U two pinion axle and the 
four pinion Dana Powr-Lok® Model 70 have a power 
flow identical to a conventional rear axle, plus a more 
direct power flow which automatically takes effect as 
driving conditions demand. This more direct power 
flow is from the differential case to each axle shaft 
through clutches. 


Two Pinion Limited-Slip Differential, Model 44 IFS Trac-Lok® Shown 


CROSS SHAFT 


(MATE SHAFT) LOCK SCREW 
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(FULL FLOAT) 
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*60-1U DISCS WILL HAVE SPECIAL COATING INSTEAD OF 
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05-02F-2 Differential, Dana Limited-Slip 05-02F-2 


DESCRIPTION AND OPERATION (Continued) 


Powr-Lok® Differential (Model 70), Exploded View, Design with Special Surface Coating on Plates, Two 
Dished Discs, and Flat Plates 


FLANGE HALF 
CAS 


CLUTCH 


RING SIDE GEAR 


@ 


PINION MATE 
GEAR 


SS A , cy | CASE 
sD) Ge ( BODY SCREW 
EEG GTO Aly\ \ 


AN 


DISHED 
DISC 


NOTE: PLATE WITH HOLE IN LUG 
'S ASSEMBLED AGAINST 
CLUTCH RING. 


Limited-Slip Differential Power Flow with Both 
Wheels Driving 


DIFFERENTIAL RING GEAR 


DRIVE 
PINION 


<a, 
DIFFERENTIAL CASE | 
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2 LIE jee 


N 
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MATE SHAFT 
PINION GEAR 


gt 
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D 
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] “Mt, SIDE GEAR 


Ly 


RIGHT-HAND CLUTCH 


E1714-B 


PINION MATE 
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CROSS SHAFT 


BUTTON HALF 


CASE E2431-2C 


Limited-Slip Differential, Model 70-2U and 
70-1HD Powr-Lok® 


SIDE 
CLUTCH GEAR 


DISC DIFFERENTIAL 
fi PINION 
SIDE 

GEAR RING 


(Wm cLuTon 


DIFFERENTIAL 


~ la 
x 


E7471-1A 


way, 
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The limited-slip differential is similar to a conventional 
differential, except part of the torque from the ring 
gear is transmitted through clutch packs between the 
side gears and differential case. The multiple-disc 
clutches are engaged by a preload from dished 
springs and separating forces from the side gears. 
This occurs as torque is applied through the ring gear. 


NOTE: Model 60 clutch packs have discs with a 
special surface coating in place of the concentric 
grooves. Model 70 clutch packs have plates with 
special surface coating in place of radial grooves. 
Discs and plates of this design should be soaked for 
twenty minutes prior to assembly in Additive Friction 
Modifier C8AZ-19B546-A (EST-M2C 1 18-A) or 
equivalent. 
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05-02F-3 


DESCRIPTION AND OPERATION (Continued) 


vehicle is raised. The vehicle might drive 
itself off the jack and cause damage or 
injury. 


Differential, Dana Limited-Slip 


05-02F-3 


Each clutch plate and disc pack consists of Steel 2. Drain lubricant while warm. Remove cover plate 
plates, set between the case and the side gear ring. to drain completely. Remove all silicone rubber 
Ug dished spacer is locked to the differential case by from surface of cover plate. 
the external lugs. The dished spacer, installed next to sam: 
the case, is a Belleville spring plate. This plate is debe petite ty “4 bee 
installed with the concave (dished) side against the axlos si ee eoverolate Z ie ba ii - ia 
case. The remaining clutch discs have internal spline Silicone Rubber OTT AORGO. A (ESLM 4G273-A) 
teeth which lock to the splined hub on the side gear er eauivalent rather than a casket 
ring. Each clutch pack is premeasured for proper q g " 
stack height. 3. The cover face of the carrier and the flat surface 
NOTE: Do not separate packs and inter-mix the ss ihe cans ae must be free of any oil film or 
plates and discs from the packs. hss nae 
The side gear ring is, in turn, splined to the axle shaft a ees ae Adare late 
and acts as a pressure plate against the clutch pack. surface. The sealer iol (3. 18-6 35mm | 1 /8 to 
Since the side gear ring fits against the pinions on the 1/4 inch] wide) is laid on th A ‘nai de atthe Cover 
cross-shaft (mate shaft), any outward force exerted screw holes. Bead is not to pass throuch the 
by the mate shaft and its pinions will press the ring holes or outside of the hol me g 
against the clutch pack, connecting the differential 
case directly to the axle shaft. 
CONTOUR OF BEAD 
DIAGNOSIS AND TESTING 
If noises or roughness such as chatter are present 
when turning corners, the probable cause is incorrect 
or contaminated lubricant. 
Before any differential is removed and disassembled 
for chatter complaints, the correctness of lubricant 
should be determined. 
If the fluid cannot be identified, it must be drained and 
refilled with proper quantity and grade of lubricant. 
NOTE: Axle Lubricant F 1TZ-19580-A 
(WSL-M2C 19 1-A) or equivalent is recommended for 
use in all IFS model axles except Dana model 60. 
Make sure axle has the specified quantity of Hypoid EG6GT “IN 
Gear Lubricant C6AZ-19580-E (ESW-M2C 105-A) or , 
equivalent and 0.236L (8 ounces) of Additive Friction 2 a seltige co Tek csi seeder oy . 
Modifier C8AZ- 19B546-A (EST-M2C 1 18-A) or Be dec tenia vient 
equivalent friction modifier for rear axles and 0.059L ae BRS OO et rane LO eran 
(two ounces) of Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 1 18-A) or equivalent 6. Install remaining screws. Tighten alternately and 
friction modifier for front drive axles. Warm the axle up evenly. Tighten screws to 41-54 N-m (30-40 
and recheck for chatter by making a minimum of ten ft-lb). 
figure-eight type turns. Allow one hour cure time before filling carrier 
If this is unsuccessful, a complete lubricant drain, flush and operating vehicle. 
and refill will usually correct chatter. The following 7. Refill axle with specified lubricant. 
procedure is recommended for flushing system of old 
lubricant 8. Operate the vehicle for approximately 16 km (10 
miles), making at least ten figure eight turns to 
1. Warm the lubricant by vehicle road operation or flush the old lubricant out of the clutch packs. 
five minutes of operation in gear with both rear or 
front wheels off the ground on a hoist. 9. Repeat Steps 2 through 8, if required. Remove all 
CAUTION: Never place the transmission in existing silicone rubber from cover plate surface. 
: Replace, refer to Step 4. 
gear with the engine running when only one ‘ P = 
wheel of a limited-slip differential equipped 10. It is possible that a slight chatter, requiring 


additional vehicle operation may remain after 
Step 8. If chatter still persists after 160 km (100 
miles) of operation, or remains severe after Step 
8, disassemble and repair. Refer to Model 70, 
Powr-Lok®, in this section for assembly. 


For further diagnostic and testing procedures refer to 
Section 05-00. 
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05-02F-4 


REMOVAL AND INSTALLATION 


For Dana Models 44-IFS, 44IFS-HD, 60, or 70 
limited-slip differential rear axle removal and 


installation procedures, refer to Section 05-02G and 
Section 05-02C. 


DISASSEMBLY AND ASSEMBLY 


Dana Limited-Slip Axles 


Service procedures for the Dana Models 60 and 70 
rear axles and Model 44 front axles with limited-slip 
differentials are covered separately in this section. 


The Dana limited-slip differential assembly is removed 
and installed in exactly the same manner as the 
conventional differential assembly. For these service 
procedures refer to Section 05-02G. 


When axle lubricant has been drained for front or rear 
axle repair (limited-slip only), refill the axle with the 
specified quantity of Hypoid Gear Lubricant 
C6AZ-19580-E (ESW-M2C 105-A) or equivalent and 
add 0.236L (eight ounces) of Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 1 18-A) or equivalent 
friction modifier for rear axles and 0.059L (2 ounces) 
of Additive Friction Modifier C8AZ-19B546-A 
(EST-M2C1 18-A) or equivalent friction modifier for 
front-drive axles. 


NOTE: Axle Lubricant F 1TZ-19580-A 
(WSL-M2C 19 1-A) or equivalent is recommended for 
use in all IFS model axles except Dana model 60. 


Differential Case, Model 44 IFS, 44 IFS-HD, 
60-1U Two-Pinion Dana Trac-Lok® 


Disassembly 


The differential bearings need not be removed to 
overhaul the limited-slip differential; however, the ring 
gear will have to be removed first. 


To remove and install the side gears, washers and 
clutch packs during disassembly and assembly 
requires special procedures and tooling. 


For Model 60, use Limited-Slip Differential Tool 
D83T-4205-A. 


NOTE: An axle shaft placed in a vise, with the splines 
extending above the jaws of the vise not more than 
three inches, makes an excellent holding fixture after 
the case has been removed from the housing. 


1. For Model 44 IFS and 60-1U full-float axles, use 
small drift to remove the roll pin retaining the 
cross-shaft. For Model 60-1U semi-float axles, a 
lock screw is used to secure the slip fit 
cross-shaft. 


Remove the cross-shaft for the Model 44 IFS and 
60- 1U full-float axles with a hammer and drift. The 
Model 60-1U semi-float cross-shaft is a slip fit 
and may be lifted out without tools. 


Differential, Dana Limited-Slip 


05-02F-4 


3. Position the Step Plate T83T-4205-A4 into the 
bottom side gear. Apply grease to the centering 
hole of the step plate. 


STEP PLATE 
T83T-4205-A4 


A 


\) 


a) 
(a oe) eS 
\ — <a) 
ee E6666-1A 


4. Install Forcing Nut T83T-4205-A2 and Forcing 
Screw T83T-4205-A3 into the differential case. 


FORCING SCREW 
T83T-4205-A3 


FORCING NUT ; = 
Chen e (OCOOUW 
Se 


STEP PLATE 
T83T-4205-A4 


E5850-1A 
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05-02F-5 Differential, Dana Limited-Slip 05-02F-5 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Guide the forcing screw onto the step plate. 10. Insert Handle T83T-4205-A 1 into the pinion mate 
shaft bore and rotate the case. Continue this until 
the differential pinion gears can be removed 

rere through the large openings in the case. 


NOTE: When attempting to rotate the side gear, 
some tightening or loosening of the forcing screw 
will probably be required to permit gear 
movement. 


FORCING NUT 
T83T-4205-A2 


HANDLE 
T83T-4205-A1 


STEP PLATE 
T83T-4205-A4 


E5851-1A 


6. Tighten the forcing screw to move the side gears 
away from the differential pinion gears and relieve 
the normal loaded condition. 


7. Using a piece of 0.762mm (0.030 inch) thick shim 11. Retain the top side gear and clutch pack in the 
or gauge stock, push out the differential spherical case by hand and remove the forcing screw. 
washers located behind the pinion mating gears. 12. Continue to hold the side gear and clutch pack 


and remove the gear rotating tool. 


13. Remove the top side gear and clutch pack. Keep 
the stack of plates and discs in exact order. 


MUOQO OY scram 


CLIP 


SPHERICAL 
WASHERS 


a TS f= 
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“Lp Poy 
is; YR WSs PACK 
—— AVY oe 
= , es 


—=> Ca 
, 
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lo 


8. Momentarily, loosen the forcing screw. This step 


is very important to relieve the pressure of the E7371-1A 
clutch pack. 
9. Re-tighten the forcing screw until a very slight 14. Turn case so the flange, or ring gear side is up. 
movement of the differential pinion gears is seen. Ease the step plate, side gear and clutch pack 
out of the case. 
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05-02F-6 Differential, Dana Limited-Slip 


DISASSEMBLY AND ASSEMBLY (Continued) 


15. Remove the retainer clips from both clutch packs 
to allow separation of the discs and plates for 
cleaning and inspection. 


Dana Model 60 Trac-Lok® Clutch Pack 


**DISHED 
SPACER 


*DISCS HAVE SPECIAL COATING INSTEAD OF CONCENTRIC GROOVES. 
**MAY HAVE EARS AS SHOWN ON PLATE. 


Assembly 


Refer to illustrations used during disassembly for 
guidance in re-assembly operations. 


1. Install the clutch packs, side gears and thrust 
washers. Assemble in exactly the same order. 


NOTE: Always replace the entire kit of plates and 
discs even if only one component requires it. 


Prelubricate the thrust face of the side gear and 
assemble the plates and discs to the side gear 
splines, prelubricating each part with Hypoid 
Gear Lubricant C6AZ- 19580-E 

(ESW-M2C 105-A) or equivalent or with Additive 
Friction Modifier C8AZ-19B546-A 

(EST-M2C 1 18-A) or equivalent friction modifier 
lubricant, both stacks. 


NOTE: Axle Lubricant F 1TZ-19580-A 
(WSL-M2C 19 1-A) or equivalent is recommended 
for use in all IFS model axles except Dana model 
60. 


CAUTION: The Model 60 discs of the newer 
coated design (without concentric grooves), 
must be soaked for twenty minutes in 
Additive Friction Modifier C8AZ-19B546-A 
(EST-M2C 118-A) before assembly. 


Assemble the retainer clips to the ears of the 
plates. Make sure both clips are completely 
assembled or seated onto the ears of the plates. 


Assemble the clutch pack and side gear into the 
case. Make sure the clutch pack stays 
assembled to the side gear splines, and the 
retainer clips are completely seated into the case 
pockets. 


NOTE: To prevent the pack from falling out of the 
case, hold in place by hand while re-positioning 
the case on a bench. 


Re-position the case on the bench. Assemble the 
step plate into the side gear. Apply a small 
amount of Premium Long-Life Grease XG-1-C or 
-K (ESA-M1C75-B) or equivalent into the 
centering hole of the step plate. 


Assemble the other clutch pack and side gear. 
Make sure the clutch pack stays assembled to 
the side gear splines, and the retainer clips are 
completely seated into the case pockets. 


Install Step Plate T83T-4205-A4 on top of the 
side gear. 


Hold the side gear in position by hand. Insert 
Forcing Screw T83T-4205-A3 down through the 
top of the case, and thread Forcing Nut 
T83T-4205-A2 on the screw. 


NOTE: The tip of the forcing screw must contact 
the step plate. 


With tools assembled to the case, position the 
case onto the axle shaft (as a holding fixture) by 
aligning the splines of the side gear with those of 
the shaft. 


. Position both differential pinion gears opposite 


one another through the openings in the case. 
Align holes of the gears with each other. Hold the 
gears in place by hand. 


. Tighten the forcing screw so the side gears move 


away from the differential pinion gears and relieve 
the loaded condition. 


. While holding the differential pinion gears in place, 


insert the Handle T83T-4205-A 1 into the pinion 
mate shaft hole in the differential case. Pull on the 
handle rotating case allowing the differential 
pinion gears to rotate and enter into the case. 


05-02F-6 
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05-02F-7 Differential, Dana Limited-Slip 05-02F-7 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Adjust the forcing screw by very slightly . Assemble washers into the case. Use a very 
loosening or tightening until the required load is small screwdriver to push the washers into place. 
applied to allow the side gear and differential NOTE: Be sure the holes of the washers and 
pinion gears to rotate. gears are lined up exactly with those of the case. 


. Rotate the case until the holes of both differential ; : 
pinion gears are aligned with those of the case. dia shit a Screw lorcing.nut, handle, 


Prelubricate both sides of the pinion spherical as ,; ; 
washers with the specified lubricant, Hypoid Gear Hie ie selicala ata! Tata roSe: 
Lubricant C6AZ- 19580-E (ESW-M2C 105-A) or | eet ta 

. Install the ring gear on the differential case. 


equivalent. 
i Tighten new attaching bolts to specification. 

. Apply torque to the forcing screw for clearance to Refer to Specifications in this section 

assemble the spherical washers. ‘ 

CAUTION: Do not over-tighten the forcing 

screw. Over-tightening the forcing screw 

may damage the clutch plate and disc 

assemblies. 


Differential Case, Model 70 Four-Pinion 
Powr-Lok® 


Disassembly 


The differential bearings need not be removed to 
overhaul the limited-slip differential. 


Dana Model 70 Powr-Lok® Differential 


FLANGE HALF 
CASE 


sort SIDE GEAR 
PINION MATE 


My 
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ny iy 


CASE 
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DISHED 
PLATE DISC 


PINION MATE G~ : 
CROSS SHAFT 


NOTE: PLATE WITH HOLE IN LUG 
iS ASSEMBLED AGAINST BeERION tee 
CLUTCH RING. E2431-2C 


1. Mark the ring gear half and cover half of the 
differential case for re-assembly in the same 
positions. 
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05-02F-8 Differential, Dana Limited-Slip 


DISASSEMBLY AND ASSEMBLY (Continued) 


2. Mark the pinion mate shafts and their 


corresponding ramps for re-assembly in the same 


positions. 


MATE SHAFT 
MARKINGS 


ry CASE MARKINGS 
E7356-1A 


3. Clamp the differential assembly in a soft-jawed 
vise and loosen, do not remove the case bolts 
holding the halves together. 


NOTE: Insert an axle shaft into the differential 
assembly to act as a holding tool to facilitate 
loosening the bolts. 


AXLE SHAFTS MUST 
BE INSERTED ALL THE 
WAY ON EACH SIDE TO 
ALIGN BOTH SPLINES 


E7358-1A 
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Place the differential assembly on the bench with 
the ring half of the case down. Remove the case 
attaching bolts and cover half on Model 70 
differentials. 


CLUTCH 
PLATE 
LUGS 


E7351-1A 


Remove the pinion mate gear, side gear ring, and 
clutch pack. Keep these parts with the cover half 
of the case to reinstall in original positions. 


Remove the corresponding parts as in Step 5 
from the drive gear half of the case. 


Inspect the clutch plates and discs for cracks, 
excessive wear, and distortion. If one or more of 
the plates, or discs needs replacing, replace 
entire stack of clutch plates. 


Inspect all other parts and replace any worn or 
damaged part. 


Inspect the pinion mate shaft surfaces and the 
ramp surfaces on the case for excessive wear or 
pitting. 


Inspect the side gear and pinion gear teeth. 
Inspect the pinion gear races that bear on the 
side gear rings. 


05-02F-8 


05-02F-9 Differential, Dana Limited-Slip 05-02F-9 


DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 
SIDE GEAR SIDE 


1. Place the side gear ring from the flange half of the RING 
case on a pinion flange approximately four inches 
above the bench. Coat the clutch plates with axle 
lubricant, Hypoid Gear Lubricant C6AZ- 19580-E 
(ESW-M2C 105-A) or an acceptable alternate 
such as Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C1 18-A). 


CAUTION: The plates of the new design 
(without radial grooves) must be soaked for 
twenty minutes in Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 118-A) before 
assembly. 


PINION 
MATE SHAFT 


ose Ne: 
Walls 
ERY 


o 


PINION GEAR So 
THRUSTWASHER E7216-1A 


Install the cover half mate shaft and pinions. Align 
the paint markings. 


Place the side gear on the pinions, then place the 
side gear ring on the side gear and pinions. 


Assemble the clutch pack on the side gear 
according to the arrangement shown. Align the 
clutch plate lugs, and install into case. 


PLATES. ee N 


ee “DISC 
DISC PLATE = PLATE ~—_ODISC CLUTCH RING 


as 
PINION FLANGE Pe a 


USED TO SUPPORT 
SIDE GEAR RING SIDE 


GEAR 
RING 


E7215-1A 


2. Assemble the parts in order according to the 
illustration that accompanies Step 9 in this 
procedure. DISHED DISC SIDE GEAR 


3. Place the ring gear half of the case over the mee PLATE E1788-F 


clutch pack and side gear ring. Install clutch plate 


lugs into case slots. Check the case bottoms on 
the clutch pack. 


~ NOTE: There may be circumstances of continuing 
chatter / bumping in turns despite replacement of 
parts and lubricant, particularly in vehicles 


4. Grasp the flange and the case to hold the . operating at close to GVW rating. Typical 
assembly together, then turn the case half upside situations are emergency vehicles and fifth wheel 
down. trailers. In these cases, it is permissible to 

5. Place the side gear into clutch ring. re-assemble the clutch pack with the disc 

6. Place the mate shaft and pinions on the side gear adjacent to the side gear ring, resulting in two 


ring. Align the mate shaft and case markings. 


plates together. This results in three friction 
surfaces instead of the normal five, and will result 
in lowering the torque to rotate the wheel by 40%. 


. Place the cover half of the case over the 


assembly. Align case marks. 


. Install all case bolts and turn each one on a few 


threads. Case bolts must be clean and dry. 


. Using both axle shafts, align the splines of the 


side gear and the clutch ring on both sides of the 
case. 
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05-02F-10 Differential, Dana Limited-Slip 05-02F-10 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. With the axle shafts in position, tighten the case 14. Remove the axle shafts. 


bolts evenly and alternately to 89-94 N-m (65-70 
ft-lb). 


NOTE: If bolt heads have ‘‘180”’ or seven radial 
lines stamped on head, tighten the case bolts to 
122-136 N-m (90-100 ft-lb). 


NOTE: If the assembly has been properly 
assembled, each pinion mate cross-shaft should 
be tight on its ramp; or, if there is clearance 
between the cross-shaft and the ramp, it should 
be not more than 0.254mm (0.010 inch) and 


equal at all four cross-shaft ends. 


AXLE SHAFTS MUST 
BE INSERTED ALL THE 
WAY ON EACH SIDE TO 
ALIGN BOTH SPLINES 


E7358-1A 
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05-02F-11 Differential, Dana Limited-Slip 05-02F-11 


SPECIFICATIONS 


Refer to the following chart for torque limits. 


DANA AXLE TORQUE LIMITS 


Axle Model 
60 7 80 


ce ee Dem 

Grade 9 | 125-135 169-183 125-135 169-183 200-240 272-330 
Oil Filler Plug — 1/4 Inch Recess Drive 15-25 
Cover to Housing Batts 


WARNING 


IF FASTENERS OF ALOWER GRADE OR CLASS ARE TORQUED TO THE REQUIREMENTS OF A HIGHER GRADE OR CLASS FASTENER, IT MAY 
RESULT IN COMPONENT FAILURE. (E.G. GRADE 5 FASTENER TORQUED TO THE REQUIREMENTS OF A GRADE 8 FASTENER.) 


GRADE 5 GRADE 7 GRADE 8 GRADE 9 
(High Strength 
Applications) 


Customary (Inch) Bolts-identification marks correspond to bolt strength-increasing numbers 
represent increasing strength. 


Metric Bolts-identification class numbers correspond to bolt strength-increasing numbers 
represent increasing strength. 


Inch grade fasteners can be identified by the radial lines embossed upon the head of the fastener and will correspond to the fastener strength by two-iines less than 
actual grade (i.e., grade 8 fastener will display 6 radial lines on the head). 


Metric fastener strength can be identified with the class identification embossed on the head of each fastener. Increasing numbers represent increasing 
strength. CE7751-D 
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05-02F-12 Differential, Dana Limited-Slip 05-02F-12 
a ce a ee RS Ea eh eh ee ee 


SPECIAL SERVICE TOOLS 


Tool Number / : ie! Tool Number Description 
peseripion dlustraten D83T4205-A Limited-Slip Differential Tool (Dana 60 
Axles) 


TOOL-4000-E 


Differential Housing Spreader 
(Dana 44,60 Axles) ; 


— 


T83T-4205-A 


Limited-Slip Differential Tool — 
(Dana 60 Axles) N 


T83T-4205-A 


T53T-4221-C 
Differential Side Bearing RPI 
(Dana 60 Axles) 


T53T-4221-C 
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VEHICLE APPLICATION 


E-150, F-150 and Bronco Vehicles 


DESCRIPTION AND OPERATION 


Description 


The Ford Truck Integral Carrier rear axle assembly is 
an integral type housing, hypoid gear design with the 
centerline of the pinion set below the centerline of the 
ring gear. 


The hypoid gear set consists of an 8.8-inch diameter 
ring gear and an overhung drive pinion which is 
supported by two opposed tapered roller bearings. 
Pinion bearing preload is adjusted by the pinion nut and 
a collapsible spacer maintains the seating of the inner 
race. 


The housing assembly consists of a cast center 
section with two steel tube assemblies and a stamped 
rear cover. The cover uses silicone sealant as a 
gasket. 


The differential case is a one-piece design with two 
openings to allow for assembly of the internal 
components and lubricant flow. The differential pinion 
shaft is retained with a threaded bolt assembled to the 


case. The differential case assembly is mounted in the 
carrier between two opposed tapered roller bearings. 
The bearings are retained in the carrier by removable 

bearing caps. 


Rear Anti-lock Brakes 


E- 150, F-150 and Bronco vehicles use the Rear 
Anti-lock Brake System (RABS). The system features 
a 108-tooth speed sensor ring that is pressed on the 
differential case behind the ring gear. If the speed 
sensor ring is removed, it must be discarded and 
replaced with a new one. The speed sensor ring works 
in conjunction with an electronic speed sensor. This 
sensor is retained in a bore at the top of the carrier 
housing and fastened by one bolt. There is a space 
provided between the ring gear and sensor ring for 
measuring the ring gear backface runout. 


The axle is available in two models to accommodate 
tread width differences between the vehicle lines. 
They are similar except for minor suspension bracket 
connections and variations in axle shaft and housing 
tube lengths. 


@ Differential bearing preload and ring gear backlash 
are adjusted by the use of shims located between 
the differential bearing cup/races and the carrier 
housing. 


The use of a pinion depth gauge tool for drive pinion 
shim selection in conjunction with a dial indicator for 
differential case shim selection is required for 
proper gear set adjustment. 


The semi-floating axle shafts are held in the housing 
by C-washer locks positioned in a slot on the axle 
shaft splined end. These C-washers also fit into a 
machined recess in the differential side gears within 
the differential case. 
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05-02G-2 


DESCRIPTION AND OPERATION (Continued) 


Operation 


The rear axle drive pinion receives its power from the 
engine through the transmission and driveshaft. The 
pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to the 
case outer flange. 


Ford Truck Integral Carrier, Rear Axle Assembly 


DIFFERENTIAL 
CASE-4204 


SIDE GEAR 4 


COLLAPSIBLE 


PINION SEAL 
CIRCULAR 4676 
COMPANION 
FLANGE 


Axle, 8.8-Inch Ring Gear 


REAR DRIVE 
<> PINION BEARING 


05-02G-2 


Inside the case, two differential pinion gears are 
mounted on the differential pinion shaft which is pinned 
(with lock bolt) to the case. These pinion gears are 
engaged with the side gears, to which the axle shafts 
are splined. Therefore, as the differential case turns, it 
rotates the axle shafts and rear wheels. When it is 
necessary for one wheel and axle shaft to rotate 
faster than the other, the faster turning side gear 
causes the pinions to roll on the slower turning side 
gear to allow differential action between the two axle 
shafts. 


RING GEAR 
4209 
(MATCHED SET) 


SPEED SENSOR RING 
FOR REAR 
ANTI-LOCK BRAKES 


. FILL PLUG 
WITH MAGNET 


DIFFERENTIAL 


FRONT DRIVE RIN 
PINION BEARING apie ae 


DRIVE PINION 
4209 
(MATCHED SET) 


E4704-M 
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DESCRIPTION AND OPERATION (Continued) 


Ford Truck Integral Carrier, Rear Axle Assembly 


oe 
WN 
A 
A 


E4705-K 
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DESCRIPTION AND OPERATION (Continued) 


Part 
Number Description 


Cover Screw 

Cover 

Rear Axle Identification Tag 
Thrust Washer 

Pinion Gear 

U-Washer 

Differential Pinion Shaft 
Side Gear 

Thrust Washer 


Differential Pinion Shaft Lock 
Bolt 


Differential Bearing 
Differential Shims 
Differential Bearing Cup 
Ring Gear Bolt 

Differential Case 

Speed Sensor Ring, RABS 
Ring and Pinion Gear Set 
Pinion Shim 

Rear Pinion Bearing 


Rear Pinion Bearing Cup 
(Part of 4010 Housing) 


Bearing Cap and Bolt 
RABS Sensor 


OMDOAN OA AWN = 


(Continued) 


REMOVAL AND INSTALLATION 


Pinion Seal/Nut or Companion Flange 
Replacement 


Removal 


NOTE: If pinion seal is leaking, check the vent and vent 
tube. If the vent or vent tube is plugged with dirt or 
debris it will cause pressure build-up in the axle which 
can lead to pinion seal problems. 


CAUTION: This operation disturbs the pinion 
bearing preload, and this preload must be 
carefully reset when assembling. 


1. Raise the vehicle and install safety stands. 
Remove the rear wheels and brake drums to 
prevent brake drag during drive pinion bearing 


preload adjustment. 


Mark the driveshaft axle end flange and the axle 
companion flange to make sure the driveshaft will 
be properly positioned during assembly. 
Disconnect the driveshaft from the rear axle 
companion flange. Remove the driveshaft from 
the transmission extension housing. Install an oil 
seal replacer tool in the transmission extension 
housing to prevent oil leakage. 
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Part 
Number Description 


Vent Hose, F-150 and 
Bronco 


Axle Vent Fitting, F-150 and 
Bronco. Econoline Vent Hose 
is Integral to Brake Hose 


Axle Housing Assembly 
Brake Junction Block 
Filler Plug 
4616 Front Pinion Bearing Cup 
— Pinion Nut 
4851 Circular Flange Assembly 
4676 Pinion Seal 
4670 Slinger 
4621 Front Pinion Bearing 
4662 Collapsible Spacer 
_ Brake Line Clip 
2209/2210 Brake Assembly 
Brake Backing Plate Nut 
Bolt 
Spring Push-On Nut 
Brake Drum 
Axle Shaft Assembly 
Bearing Assembly 
Wheel Bolt 
Seal Assembly 


TE4705A 


SCRIBE 


CIRCULAR 
COMPANION 
FLANGE 


SCRIBE 
MARKS 


05-02G-5 


REMOVAL AND INSTALLATION (Continued) 


3. Install an inch-pound torque wrench on the pinion 
nut. Record the torque required to maintain 
rotation of the pinion through several revolutions. 


INCH-POUND 
TORQUE WRENCH F2669-E 


4. While holding the companion flange with 
Companion Flange Holding Tool T78P-485 1-A or 
equivalent, remove the pinion nut. 


COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A 


F5646-C 


5. Clean the area around the oil seal. Place a drain 
pan under the seal, or raise the front of the 
vehicle higher than the rear. 


Axle, 8.8-Inch Ring Gear 


05-02G-5 


6. Mark the companion flange in relation to pinion so 
flange can be reinstalled in the same position. 


NOTE: If anew companion flange is being 
installed, disregard the scribe mark on the pinion 
shaft. 


MARK FLANGE IN 
RELATION TO PINION 


F2671-B 


7. Using Remover Tool T77F-4220-B1 or 
equivalent, remove the rear axle companion 
flange. Place drain pan under axle pinion nose. 


PULLER T77F-4220-B1 


E4892-1B 
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REMOVAL AND INSTALLATION (Continued) 


8. Pry up on metal flange of pinion seal. Install 
gripping pliers and strike with hammer until pinion 
seal is removed. 


PINION 
OIL SEAL 


Olt SEAL (FA 


E8613-1A 


9. Clean the oil seal seat surface. Install the seal in 
the housing bore using Pinion Seal Replacer 
T83T-4676-A. Coat the lips of the seal with 
Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent. 


CAUTION: Installation without the proper tool 
may result in seal failure. If seal becomes 
cocked during installation, remove it and 
install new one. 


we PINION SEAL 


REPLACER 
T79P-4676-A 


E5891-C 
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05-02G-6 


Companion Flange Installation 


10. Apply a small amount of lubricant to the 
companion flange splines. 


11. Align the mark on the companion flange with the 
mark on the pinion shaft. 


12. Install the flange using Companion Flange 
Replacer TOOL-4858-E or equivalent. 


Install a new pinion nut on the pinion stem. 


NOTE: If anew companion flange is being 
installed, disregard the scribe mark on the pinion 
shaft. 


CAUTION: The companion flange must never 
be hammered on or installed with power 
tools. 


13. Hold the circular companion flange with 
Companion Flange Holding Tool T78P-485 1-A or 
equivalent while tightening the pinion nut. 


COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A 


E4890-D 


14. Tighten the pinion nut, rotating the pinion 
occasionally to make sure bearings seat 
properly. Take frequent drive pinion bearing 
torque preload readings until the original recorded 
preload reading Its obtained. 


15. If the original recorded preload is lower than 
specification (used bearings .9-1.5 N-m [8-14 
in-Ib | new bearings 1.8-3.3 N-m | 16-29 in-Ib]) 
tighten to specification. If the preload is higher 
than specification tighten to original reading as 
recorded in Step 3. 


05-02G-7 Axle, 8.8-inch Ring Gear 


REMOVAL AND INSTALLATION (Continued) 


05-02G-7 


16. Under no circumstances should the pinion nut be 4. Push the flanged end of the axle shafts inboard 
backed off to reduce preload. If reduced preload and remove the U-washer from the button end of 
is required, anew collapsible pinion spacer and each axle shaft. 
pinion nut must be meteree: | | NOTE: Use care not to lose or damage the rubber 
NOTE: A minimum pinion nut tightening torque of O-ring which is in the axle shaft groove under the 
217 N-m (160 ft-lb) must be obtained during U-washer. The O-ring is used to hold the 
tightening. U-washer in position until the axle shafts are 

pulled back in place at reassembly. 
BUTTON END OF 
AXLE SHAFTS O-RING 
ome 
ae 
wy, 
(; 
p | 
CIty 
INCH-POUND Re 
TORQUE WRENCH @igs 
U-WASHER IN owe nes 
SIDE GEAR 
E4900-E COUNTERBORE 


E4709-C 


5. Remove the axle shaft from the housing, being 
DISASSEMBLY AND ASSEMBLY careful not to damage the oil seal. 


Axle Disassembly 
Axle Shaft Removal 


Clean all dirt from the area of carrier cover witha 
wire brush and/or cloth. 


Drain rear axle lubricant by removing the housing 
cover. 


Remove differential pinion shaft lock bolt and 
differential pinion shaft. 


REAR ANTI-LOCK 
BRAKE SENSOR 


E4760-1B8 


Oil Seal and Wheel Bearing Removal 


NOTE: If wheel oil seal is leaking, check the vent and 
vent tube. If the vent or vent tube is plugged with dirt or 
debris, it will cause pressure build-up in the axle which 
can lead to wheel oil seal problems. 


LOCK BOLT 


DIFFERENTIAL 
PINION SHAFT 4708-18 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Using Slide Hammer T50T-100-A and Axle Wheel 
Bearing Puller T83T-1225-A or their equivalents 
insert into the bore as shown and position it 
behind the bearing so the tangs on the tool 
engage the bearing outer race. Remove the 
bearing and seal as a unit, using the slide hammer 
tool. 


AXLE WHEEL 
BEARING PULLER 
T83T-1225-A 


SCRIBE 


BEARING pone 


CAPS 


E4707-1C 


8. Loosen the differential bearing cap bolts and 
bearing caps. 


NOTE: The direction and location of triangles on 
bearing caps must be noted. When reassembled 
the triangles must be pointing in the same 

SLIDE HAMMER direction (outboard) as before removal. 
T50T-100-A 


TRIANGLES CAST 
INTO BEARING CAPS 


AXLE WHEEL MUST FACE OUTBOARD 


BEARING PULLER 
T83T-1225-A 


E4712-E 


Differential Case Removal 


NOTE: Before removing the differential case, check 
the ring gear runout as described in the Cleaning and 
Inspection portion of this section. If ring gear runout 
exceeds 0. 10mm (0.004 inch), the differential case 
and ring gear must be removed to perform the 
differential runout check. The differential runout check 
will isolate the cause of excessive ring gear runout. 


7. Mark one differential bearing cap to make sure Nua, 
the caps will be installed in their original locations 
and positions with triangles pointing outboard. 


CAUTION: Right and left bearing caps MUST E4763-C 
NOT be interchanged or rotated. 


Sy 


Ci 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Pry the differential case, bearing cups and shims 
out until they are loose in the bearing caps. 
Remove the bearing caps and remove the 
differential assembly from the carrier. 


CAUTION: When using the pry bar, place a 
wood block between the pry bar and the axle 
housing to protect the carrier face from 
damage. 


11. 


12. 


PRY BAR 


E4761-1A 


Ring Gear Removal 


10. Remove the bolts that attach the ring gear to the 
differential case. Remove the ring gear from the 
case by striking at alternate holes around the 
gear. Use a punch that is small enough to hit the 
bottom of the tapped holes and not damage the 
threads. Use care to prevent damage to ring gear 
teeth. Support the ring gear while removing the 
bolts so that the ring gear doesn’t fall and nick 
any tooth. 


E7210-B 


Axle, 8.8-Inch Ring Gear 


05-02G-9 


Speed Sensor Ring Removal 


On vehicles equipped with a speed sensor ring, 
remove the ring gear bolts. Remove ring gear by 
striking at alternate holes around the gear. 
Support the ring gear to prevent nicked teeth. 


NOTE: The ring gear can be removed and 
installed without removing the sensor ring. 


Remove the sensor ring with a soft-faced 
hammer. Discard sensor ring. Once removed, 
the sensor ring cannot be reused. A new 
sensor must be installed. 


E7206-B 


Speed Sensor Ring Installation 
13. 


Align tab on sensor ring with slot in differential 
case. Start two ring gear bolts through the case 
into the ring gear to ensure case to ring gear bolt 
hole alignment. 


CAUTION: Tab on sensor ring MUST BE 
aligned with slot in differential case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Speed Sensor Ring Installation 


RING 
GEAR 
BOLTS 
SENSOR 
RING 


DIFFERENTIAL 
CASE SLOT 


14. Press the sensor ring on the differential case 17. With a soft-faced hammer, drive the pinion out of 
using the ring gear as a pilot. Apply Stud and the front bearing cone and remove it through the 
Bearing Mount EOAZ-19554-BA rear of the carrier. 

(ESE-M4G 167-A2) or equivalent to ring gear 


bolt To remove the pinion rear cone and roller bearing 
Ons. assembly, use the Pinion Bearing Cone Remover 
15. Install ring gear bolts and tighten to 95-115 N-m T7 1P-4621-B or equivalent as shown. 


(70-85 ft-lb). NOTE: Measure the shim, which is found under 
the bearing cone, with a micrometer and record 
the thickness (as a reference to be compared to 
the shim gauge reading prior to installing the 
bearing). 


SENSOR 
RING 


REAR Us 
PI RIN 
CONE AND ROLLER SOME AENGUER 


BEARING ASSEMBLY T71P-4621-B 


Pinion Bearing Cup Removal 


NOTE: Do not remove the pinion bearing cups from the 


Carrier casting unless the cups are damaged. 
Drive Pinion Removal 


16. Remove pinion nut, companion flange and pinion 
seal as described in this section. 
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EI a GT Fe ee 


DISASSEMBLY AND ASSEMBLY (Continued) 


18. If the pinion bearing cups are to be replaced, tap 21. Check the runout of the differential case flange 
alternately (with a brass drift of suitable length) with a dial indicator TOOL-4201-C. If the runout is 
on the opposite side of the cups during removal to within specification (maximum 0.076mm [0.003 
prevent cups from cocking in the casting. inch]), install a new ring and pinion gear. If the 


runout exceeds specification, the ring gear is true 
and the concern is due to either a damaged case 
or bearings. Visually inspect the bearings. If 
bearings are not damaged replace both the case 
and bearings. Recheck the runout with new parts 
(case and bearings). Visually inspect the speed 
sensor ring for damage and replace if required. 


DIAL 
eo &, INDICATOR 
\TOOL-4201-C 


© NS 
~~ 
¥ 


ee 
© 


74 
£5112-1B O ( 
~~ 


Differential Runout Check ° aes a= ‘op ORS 

wae = 

If the ring gear runout check (before disassembly) = a = —— 

exceeds specification (0. 10 1mm [0.004 inch]), the ~ = 

condition may be caused by a warped ring gear, a , e \& 

damaged case, excessively worn differential bearings SS. 

or foreign material between mating surfaces (burrs, N& 

shavings, etc.). To determine the cause of excessive 

runout, proceed as follows: 

19. Remove the differential case from the axle cies 
housing (refer to Differential Case and Drive 22. Remove the differential case from the integral 
Pinion Removal in this section) and remove the carrier and remove the differential bearings from 
bolts that attach the ring gear to the differential the case using Differential Side Bearing Remover 
case. Remove the ring gear from the case with a T70P-4221-A or equivalent. 
hammer and drift. 

20. Install the differential assembly with the bearing é 
cups and shims. Tighten the bearing cup bolts to DIFFERENTIAL SIDE 
95-115 N-m (70-85 ft-Ib). Bae ee 4 | 

= Wy 
7T OQ 
= \\ DIFFERENTIAL 
= BEARING 
| | 
\ . 8 
. ; O = Desai J 
ig - ‘eZ ) 
DIFFERENTIAL ' me ( | (ah an - 
ASSEMBLY . | ~ 
CARRIER - 
DIFFERENTIAL CASTING a Oa 
BEARING 
£4735-1B E4742-E 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. Install new differential bearings on the case hubs 
using Differential Side Bearing Replacer 
T57L-422 1-A2 or equivalent and install the 
differential assembly in the carrier without the ring 
gear. 


NOTE: Press against the bearing cone only. 


DIFFERENTIAL SIDE 
BEARING REPLACER 
T57L-4221-A2 


PRESS RAM 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 


E4743-D 


24. Check the case runout again with the new 
bearings. If the runout is now within 0.076mm 
(max. 0.003 inch), use the new bearings for 
assembly. If the runout is still excessive, the 
differential case is damaged and should be 
replaced. 


DIAL 
INDICATOR 


E4741-1C 


Axle Housing Removal 


25. Remove the four retaining nuts from each backing 
plate and wire the backing plate to the 
underbody. 
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05-02G-12 


NUT 
(4 REQ’D) 


E4725-1B 


26. Disconnect the vent hose from the vent fitting and 
the fitting from the rear axle housing. 


AXLE 
VENT 
FITTING 
BRAKE 
LINE 
ei 
‘a 


E4726-1B 


27. Disengage the brake line from the clips that retain 
the line to the axle housing and carrier. 


BRAKE LINE 
RETAINING CLIP 


E4728-1A 


05-02G-13 Axle, 8.8-Inch Ring Gear 05-02G-13 


DISASSEMBLY AND ASSEMBLY (Continued) 


28. Remove the hydraulic brake hose junction block 
from the axle housing. Do not open the 
hydraulic brake system lines. 


Axle Assembly 
Pinion Bearing Cup Installation 


NOTE: Do not remove the pinion bearing cups from the 
Carrier casting unless the cups are damaged. 


1. Install the new cups with Pinion Bearing Cup 
Replacer T67P-46 16-A as shown. Make sure the 
cups are properly seated in their bores. If a 
0.038mm (0.0015 inch) feeler gauge can be 
inserted between a cup and the bottom of its bore 
at any point around the cup, the cup is not 
properly seated. Whenever the cups are 
replaced, the cone and roller assembly should 
also be replaced. 


JUNCTION 


BRAKE BLOCK 
LINE | 
@ a 


Ge, — 
coon 6 


F-SERIES AND BRONCO 


29. Support the rear axle housing on a jack, and then 
remove the U-bolt nuts. Remove the U-bolts and 
plates. 


PLATE 


T67P-4616-A 
PINION BEARING 
CUP REPLACER 


E4733-18 


Drive Pinion Shim Selection 
Individual differences in machining the carrier casting 


U-BOLTS 


E4730-1A 


30. Disconnect the shock absorber lower bolts from 
the mounting brackets on the axle housing. 


and the gear set and variation in bearing widths 
require a shim between the pinion rear bearing and 
pinion head, in order to locate the pinion for correct 


tooth contact with the ring gear. 


When replacing a ring and pinion gear, the correct 
shim thickness for the new gear set to be installed is 
determined by the following procedure using Pinion 
Depth Gauge T79P-4020-A. 


2. Assemble the appropriate aligning adapter, 
gauge disc and gauge block to the screw. 


31. Remove the housing from the vehicle. 


SHOCK ABSORBER 
LOWER BOLT 
ANDO NUT 


£4729-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Rear Axle Pinion Depth Gauge Tool 


FRONT 
REAR PINION PINION 
<> BEARING BEARING 


ALIGNING ADAPTER 


SCREW 


HANOLE 


Sn, 


GAUGE TUBE 


TOOL ASSEMBLED 


REAR AXLE PINION DEPTH GAUGE TOOL 


Aligning Adapter (1.612” O.D.) 
Gauge Block (1.700” thick) 


T79P-4020-A18 
T79P-4020-A19 Gauge Tube (3.0630” O.D.) 
* The Tool numbers shown in column are part of Tool kit T79P-4020-A. 


£4744-2A 


Place the rear pinion bearing (new, or used if in 

good condition) over the aligning tool and insert it GAUGE BLOCK 
into the rear pinion bearing cup of the carrier. a aa 
Place the front bearing into the front bearing cup 

and assemble the tool handle into the screw 

(refer to illustration in Step 4). Roll the assembly 

back and forth a few times to seat the bearings 

while tightening the tool handle by hand. Tighten 

the tool handle to 27 N-m (20 ft-lb). 


NOTE: The gauge block must be offset 45 
degrees to obtain an accurate reading. 


E4745-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Center the gauge tube into the differential bearing 
bore. Install the bearing caps and tighten the nBESS RAN 
bolts to 95-115 N-m (70-85 ft-lb). (Caps are to be 


installed with the triangles pointing outboard.) z= ‘a 
Utilize pinion shims as the gauge for shim 


selection. This will minimize errors in attempting SO 

to stack feeler gauge stock together or simple 

addition errors in calculating correct shim 

thickness. . 


NOTE: Shims must be flat. Do not use dirty, bent, REAR PINION \\ CS 
nicked or mutilated shims as a gauge. BANG CONE WS 5 SHIM(S) 
A \ 
It is important to feel a slight drag on the shim for . SSS 
correct selection. Do not attempt to force the ae = \ I 
shim between the gauge block and the gauge PINION ] | 
tube. This will minimize selection of a shim thicker PCEoE 
than required, which results in a deep tooth REPLACER 
contact in final assembly of integral axles. T53T-4621-C 
E4747-1C 
Senet PRBEARING 6. Check splines on the pinion shaft to be sure they 


are free of burrs. If burrs are evident, remove 


DIFFERENTIAL them by using a fine crocus cloth. Wipe the pinion 


HOUSING 
clean. 
ALIGNING ADAPTER SCREW 7. Place new collapsible spacer on the pinion shaft 
REAR PINION against the pinion stem shoulder. 
« BEARING ; 
COLLAPSIBLE 
SPACER 


E4746-1C 


GAUGE TUBE 


5. Place the selected shim(s) on the pinion and 
press the pinion bearing cone and roller assembly 
until it is firmly seated on the shaft. 


NOTE: The same rear pinion bearing used in this 
procedure must be used in final assembly of the 
axle. — 


NOTE: Be sure that press load is not applied to PINION 
the bearing cage. BEARING 


PINION 
STEM 
SHOULDER 


E5889-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Install the front pinion bearing and oil slinger in the 
housing bore and install the pinion seal on the 
Pinion Seal Replacer T83T-4676-A. 


FRONT PINION 
BEARING 


OIL SLINGER 


Axle, 8.8-Inch Ring Gear 


COLLAPSIBLE SPACER 


Nae 
PINION £4748-1A 
SEAL 
Companion Flange Installation 
11. Apply a small amount of lubricant to the 
PINION SEAL companion shaft splines. 
REPLACER 
T79P-4676-A 12. Align the mark on the companion flange with the 
ia mark on the pinion shaft. Install the flange using 
9. Clean the oil seal seat surface. Install the seal in Companion Flange Replacer TOOL-4858-E or 
the housing bore using Pinion Seal Replacer equivalent. 
Useless oe lips me eg with 13. Install a new pinion nut on the pinion stem. 
ed pl tsa i Mada fe NOTE: If anew companion flange is being 
(ESA-M1C75-B) or equivalent. installed, disregard the scribe mark on the pinion 
CAUTION: Installation without the proper tool shaft. 
may result in early seal failure. If seal NOTE: Th 
ee : : The companion flange must never be 
pc ee installation, remove hammered on or installed with power tools. 
14. Hold the circular companion flange with 


we PINION SEAL 


REPLACER 
T79P-4676-A 


£5891-C 


10. From the rear of the axle housing, install the drive 
pinion assembly (drive pinion, shim(s), rear 
bearing cone and roller, and collapsible spacer) 
into the housing pinion bore. 


Companion Flange Holding Tool T78P-485 1-A or 
equivalent while tightening the pinion nut (see 
Step 15). 


COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A 


E4890-D 


05-02G- 16 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. Tighten the pinion nut, rotating the pinion 
occasionally to make sure bearings seat 
properly. Take frequent drive pinion bearing 
torque preload readings until the specified 


preload reading is obtained. — ic eek Rane 
New Bearings: 1.8-3.3 N-m (16-29 in-Ib) T83T-1225-B 


Used Bearings: .9-1.5 N-m (8-14 in-Ib) lA 


/ 
Under no circumstances should the pinion nut be (ee 


backed off to reduce preload. If reduced preload = 
is required, a new collapsible pinion spacer and 
pinion nut must be installed. \ 


NOTE: A minimum pinion nut tightening torque of 
217 N-m (160 ft-lb) must be obtained during | 


tightening. 


E4713-D 


17. Coat the lips of the seal with Premium Long-Life 
Grease XG-1-C or -K (ESA-M1C75-B) or 
equivalent and install the axle shaft seal using 
Hub Seal Installer T83T- 1175-B. 


CAUTION: Installation of the bearing or seal 
assembly without the proper tool may result 
in a bearing or seal failure. If seal becomes 
cocked in the bore during installation, 
remove it and install a new one. 


INCH-POUND > ) I 
TORQUE WRENCH oe 


E4900-E 


Wheel Bearing and Oil Seal Installation 


16. Lubricate the new bearing with rear axle lubricant 
and install the bearing into the housing bore using 
Axle Bearing Replacer T83T-1225-B or 
equivalent. 


GREASE SEAL 
REPLACER 
T83T-1175-A 


E4714-1C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Differential Case Installation 


18. Install differential bearings on the case hubs using 
Differential Side Bearing Replacer T57L-4221-A2 


or equivalent. 
NOTE: Press against the bearing cone only. 


DIFFERENTIAL SIDE 
BEARING REPLACER 


T57L-4221-A2 PRESS RAM 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 


19. Press on the NEW speed sensor ring and ring 


gear, if removed, onto the differential case. Refer 


to procedure in this section. Apply Stud and 
Bearing Mount EOAZ-19554-BA 
(ESE-M4G 167-A2) or equivalent to ring gear 


bolts and install. Tighten the bolts to 95-115 Nem 


(70-85 ft-lb). 


SENSOR 
RING 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain GB 
DAVE G 


E4743-D 


05-02G-18 


Axle, 8.8-inch Ring Gear 


20. With pinion depth set and pinion installed, place 
differential case subassembly (with ring gear, 
speed sensor ring, thrust washers, side gears, 
bearings and cups) in carrier. 


DIFFERENTIAL CASE 
SUBASSEMBLY 


| 
. | (©) 
fi ~ ) ! 
Se 2 Yo 7 
PON u O 
</f\ GF 
jos la 
| 


£4749-1B 


21. Install a 6.73mm (0.265 inch) shim on left side. 


6.73 MM 
(0.265 INCH) 
SHIM 


E4750-D 


1992 
AHAM INC. - 2014 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Install left bearing cap and tighten bolts 
finger-tight. 


FINGER 


TIGHT we 


E4751-1B 


23. Install progressively larger shims on the right side 
until the largest shim selected can be assembled 
with a slight drag feel. 


NOTE: Apply pressure towards left side to make 
sure that the left bearing cup is seated. 


SHIM 


E4752-1A 


24. Install right side bearing cap and tighten bearing 
cap bolts to 95-115 N-m (70-85 ft-lb). 


TRIANGLES MUST FACE 


\\ 


f VOX —- 
ye -Se\ J 
Bin 
Tr ASS at = bc a 
ih = (i, Z 
7 
E4753-C 


Axle, 8.8-Inch Ring Gear 


05-02G-19 


25. Rotate assembly to make sure it rotates freely. 


ROTATE 


E4754-B 


26. Check ring gear and pinion backlash. If backlash 
is 0.20-0.38mm (0.008-0.015 inch) 
(0.30-0.38mm [0.012-0.015 inch] preferred) 
proceed to Step 31. If backlash is zero, go to 
Step 25. If backlash is not zero, but less than 
0.20mm (0.008 inch), or more than 0.38mm 
(0.015 inch), then go to Step 29. 


DIAL 
INDICATOR 
TOOL-4201-C 


RING GEAR BACKLASH £4755-E 
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DISASSEMBLY AND ASSEMBLY (Continued) 


27. \fazero backlash condition occurs, add 0.5mm 
(0.020 inch) to the right side and subtract 0.5mm 
(0.020 inch) from the left side to allow for a aa 


backlash reading. INDICATOR 
TOOL-4201-C 


SUBTRACT 


0.5 MM (0.020 IN.) ADD 


0.5 MM (0.020 IN.) 


ay 
he 


hy Cn.) 


RING GEAR BACKLASH E4755-E 


E4756-B 


29. If backlash is not to specification, correct 
backlash by increasing thickness of one shim and 
decreasing thickness of the other shim by the 
same amount. Refer to chart for approximate 
shim change. 


28. Recheck backlash. See Step 29 if backlash is not 
within specification. Backlash specification: 
0.20-0.38mm (0.008-0.015 inch) (0.30-0.38mm 
[0.012-0.015 inch] preferred). 


If backlash is within specification, go to Step 30. 


Backlash Change Required Thickness Change Required Backlash Change Required Thickness Change Required 


TE5113A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


MORE BACKLASH 32. Recheck backlash. If backlash is within 
| LESS BACKLASH | specification, go to Step 33. If backlash is not 
7” | within specification, repeat Step 29. 


DECREASE (-— )INCREASE (+) DECREASE (-—) INCREASE (+! a : 
FOR MORE FOR LESS FOR LESS = FOR MORE Backlash Specification: 0.20-0.38mm 
BACKLASH BACKLASH BACKLASH = BACKLASH (0.008-0.015 inch) (0.30-0.38mm [0.012-0.015 


LEFT SIDE RIGHT SIDE 


inch] preferred). 


DIAL 
INDICATOR 
TOOL-4201-C 


3 
=< 
a 
@) 


E4757-1B 


30. Install shim and bearing caps. Tighten cap bolts to 
95-115 N-m (70-85 ft-lb). 


TRIANGLES MUST FACE 
OUTBOARD 


DY = RING GEAR BACKLASH E4755-E 


~ Se | 7 33. Remove bearing caps and bolts. To establish 
= . ——/ ; differential bearing preload, increase both left and 
{__/ right shim sizes by 0. 152mm (0.006 inch) using 
Shim Driver T85L-4067-AH or equivalent. Make 
sure shims are fully seated and assembly turns 


freely. 
E4753-C 
31. Rotate assembly several times to make sure INCREASE SHIM BY 
: INCREASE SHIM BY 
differential bearings seat properly. 0.152 MM (0.006 IN.) 0.152 MM (0.006 IN.) 
(() =—— 
ROTATE ) © ‘ 


E8802-B 


E4754-B 
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NN 


la 
ee 


SHIM DRIVER 
T85L-4067-AH 


E5900-D 


34. Install bearing caps and tighten cap bolts to 
95-115 N-m (70-85 ft-lb). Recheck backlash. If 
not to specification, repeat Step 29. 


35. Utilize white marking compound to obtain a tooth 
mesh contact pattern in your assembly. Pattern 
legibility can be improved by connecting the 
driveshaft and rotating both tires in drive and 
coast direction. 


Reincorporation of pattern inspection is intended 
to allow technician the ability to detect gross 
errors in set-up prior to complete reassembly. 
Pattern contact should be within the primary area 
of the ring gear tooth surface avoiding any 
“narrow” or “‘hard’’ contact with outer perimeter 
of tooth (top to root, toe to heel). Pattern 
inspection should be on the drive (pull) side. 
Assembly with correct drive pattern will result in 
satisfactory coast performance. If gross pattern 
error is detected, with preferred backlash 
(0.30-0.38mm [0.012-0.015 inch]) recheck 
pinion shim selection. Refer also to Section 
15-02K for typical good and unsatisfactory tooth 
contact patterns. 


TRIANGLES MUST FACE 
OUTBOARD 


Nese 


7 
E4753-C 
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Axle Shaft Installation 


1. Slide the axle shafts into place in the axle 
housing. Exercise care so that the splines or any 
portion of the axle shafts do not damage the oil 
seals. Push the shafts inboard enough to allow 
installation of the U-washer. 


2. Install the axle shaft U-washers on the button end 
of the axle shafts and pull the shafts outboard so 
that the shaft lock seats in the counterbore of the 
differential side gar. 


NOTE: A rubber O-ring is used to hold the 
U-washer in position on the axle shaft. Be sure 
that the O-ring is in the groove at the button end 
of the axle shaft before installing the U-washer. 


BUTTON END OF 
AXLE SHAFTS O-RING 


VV 


Ty 
Oa 
Ory 
U-WASHER IN U-WASHER 
SIDE GEAR 
COUNTERBORE 
£4709-C 


3. Position the differential pinion shaft through the 
case and pinions, aligning the hole in the shaft 
with the lock bolt hole. Apply Stud and Bearing 
Mount EOAZ- 19554-BA (ESE-M4G 167-A2) or 
equivalent to the lock bolt threads. Install lock 
bolt and tighten to 20-40 N-m (15-30 ft-lb). 


REAR ANTI-LOCK 
BRAKE SENSOR 


OS” 


LOCK BOLT 


DIFFERENTIAL 
PINION SHAFT £4708-1B 


05-02G-22 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Remove the oil seal replacer from the 
transmission extension housing. Install the 
driveshaft in the extension housing. Align the 
scribe marks on the flange and driveshaft and 
connect the driveshaft at the axle companion 
flange. Tighten attaching bolts and nuts to 95-128 
N-m (70-95 ft-lb) for circular companion flange. 


SCRIBE 


CIRCULAR 
COMPANION 
FLANGE 


SCRIBE 
MARKS 


5. Install the brake drums. 


Install the wheels and tires. Tighten the wheel 
lugnuts to 135 N-m (100 ft-lb). Install the wheel 
covers. 


C4630-D 


Rear Cover Installation 


6. Clean the gasket mating surface of the rear axle 
carrier casting and cover. 


Apply a new continuous bead of Silicone Rubber 
D6AZ-19562-AA or -BA (ESB-M4G92-A and 
ESE-M4G 195-A) or equivalent to the new cover. 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of 
oil before installing the new silicone sealant. 
Inside of axle must be covered when 
cleaning the machined surface to prevent 
contamination. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 19 
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AXLE HOUSING COVER 


3.18-4.76mm 
(1/8-3/16 INCH) 
WIDE CONTINUOUS BEAD OF 
SILICONE RUBBER 
SEALANT (D6AZ-19562-AA 
OR BA OR EQUIVALENT). 


PARTS MUST BE ASSEMBLED 
WITHIN 15 MINUTES AFTER 
APPLICATION OF SEALANT. 
GASKET SURFACE OF HOUSING 
AND COVER MUST BE FREE 

OF OIL. 


E8803-A 


7. Install cover and tighten cover bolts to 38-52 Nem 


(28-38 ft-lb) as shown. Tighten the cover bolts in 
a cross-wise pattern to prevent cover from 
getting cocked. 


NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. If time permits, allow one 
hour before filling with lubricant to make sure 
silicone sealant has properly cured. 


TIGHTEN BOLTS TO : 
38-52 Nem 
(28-38 FT-LB) 


E4711-C 


8. Add lubricant through the filler hole until the 


lubricant level is 1/4 to 9/ 16 inch below the 
bottom of the filler hole with the axle in the running 
position. For axles with conventional differentials, 
use Rear Axle Lubricant (SAE 90) XY-90-QL or 
-KL (ESP-M2C 154-A) lubricant or equivalent. 
Install the filler plug and tighten to 20-40 N-m 
(15-30 ft-lb). 


DAVE GRAHAM 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Lower vehicle and road test. 


BRAKE LINE 
RETAINING CLIP 


FILLER HOLE 


E4728-1A 


13. Position the brake lines to the axle housing and 
secure with the retaining clips at the right hand 


; ; axle tube and vent fitting through the junction 
Axle Housing Installation block. 


10. Raise the axle housing into position so that the _ Install the brake backing plates on the axle 
U-bolt plates can be installed. Tighten the U-bolts housing flanges (no gaskets required). Tighten 
to the specification listed in Section 04-02. (There the attaching nuts to 28-54 N-m (20-40 ft-lb). 
are different specifications, depending on the 
vehicle.) 


PLATE 


NUT 
(4 REQ’D) 


U-BOLTS 
£4725-1B 
E4730-1A 


11. Connect the shock absorber lower bolts to the 
mounting bracket on the axle housing. Install the 
attaching nuts and tighten to the specification 
listed in Section 04-02. 


Rear Anti-lock Brake System Sensor 
Removal 
Remove sensor hold down bolt. Remove sensor. 


Clean axle mounting surface, using caution to 
prevent dirt from entering axle housing. 


Observe if axle lubricant has leaked up through 
core or around perimeter of sensor O-ring. 
Discard if leakage is present. 


Installation 


! 1. If new sensor is to be installed, lightly lubricate 
—_ O-ring with motor oil. 


SHOCK ABSORBER 
CANE ROT a. Firmly grasp sensor at sides (do not install by 
£4729-1A applying force on connector) and push into 
12. Insert the vent fitting into the hydraulic junction axle housing, aligning mounting flange hole 
block and position the assembly over the housing with threaded hole in axle housing. 
vent hole. Hand start the vent fitting and tighten. . Install hold down bolt and tighten to 34-41 


N-m (25-30 ft-lb). 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Onyatain’a 189k INC. - 2014 
ALL RIGHTS RESERVED 


05-02G-25 Axle, 8.8-Inch Ring Gear 05-02G-25 
a a a a I ID oS TT I YT EERIE 


DISASSEMBLY AND ASSEMBLY (Continued) 


2. If old sensor is to be reinstalled, clean and blow 

off metal particles using shop air. 

a. Remove and replace O-ring with a new 
O-ring. 
Apply a light film of motor oil to O-ring. 
Firmly grasp sensor at sides (do not install by 
applying force on connector) and push into 
axle housing, aligning mounting flange hole 
with threaded hole in axle housing. 
Install hold down bolt and tighten to 34-41 
N-m (25-30 ft-lb). 


HOLD DOWN 
BOLT-390356 
TIGHTEN TO 
34-40 N-m 

(25-30 FT-LB) 


SENSOR 


O-RING 
NBRO17 


@ 
Ge AXLE 
HOUSING 


NBRO17 


CLEANING AND INSPECTION 


Inspection Before Disassembly 


The differential case assembly and drive pinion should 
be inspected before they are removed from the 
carrier. These inspections can determine the cause of 
the concern and the resolution. 
Wipe the lubricant from the internal working parts 
and visually inspect the parts for wear and/or 
damage. 


Rotate the gears to see if there is any roughness 


which would indicate damaged bearings or gears. 


Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks/chips. 


DIAL 
INDICATOR 
TOOL-4201-C 


RING GEAR BACKLASH E4755-E 


Set up a dial indicator and check ring gear 
backlash and ring gear backface runout. 
Backlash should be 0.20-0.38mm (0.008-0.015 
inch) (0.30-0.38mm [0.012-0.015 inch| 
preferred). 


RING GEAR BACKFACE RUNOUT 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 
TOOL-4201-C 


i 7 


UL Ft nero 


——es 


E7162-C 


Check ring gear backface runout. To check ring 
gear backface runout, mount Dial Indicator with 
Bracketry TOOL-4201-C or equivalent on the 
Carrier so the tip of the dial indicator contacts the 
backface of the ring gear. Backface runout 
should be no more than 0. 101mm (0.004 inch). 


NOTE: There is a space provided between the 
excitor ring and the ring gear for measuring ring 
gear backface runout. 
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CLEANING AND INSPECTION (Continued) 


A contact pattern may not always be an 
acceptable guide to check for noise. However, if 
the pattern is incorrect, the axle will probably be 
noisy. Refer to Section 00-04, Noise, Vibration 
and Harshness Diagnosis, for contact pattern 
example. Proper gear set assembly must be 
checked using the Rear Axle Pinion Depth Gauge 
Tool set which shows the correct pinion shim 
required to make sure an acceptable running 
condition is achieved. Refer to Axle Assembly in 
this section. 


Inspection After Disassembly 


1. Thoroughly clean all parts. Always use new 
solvent when cleaning bearings. Do not spin dry 
bearings with compressed air. 


Oil the bearings immediately to prevent rusting. 
Inspect the parts for any major damage. 


Clean the inside of the housing before rebuilding. 
When a scored or chipped gear set is replaced, 
the axle housing must be washed thoroughly. 
Inspection procedures for individual parts are 
outlined as follows. 


Sensor 


Inspect the Rear Anti-lock Brake System (RABS) 
Sensor pole piece (magnetic) for loose metal particles 
and clean if required. 


Speed Sensor Ring 


Examine the Rear Anti-lock Brake System (RABS) 
speed sensor ring to see that it is firmly pressed onto 
the differential case and check it for dented, chipped 
or missing teeth that could result in erratic RABS 
performance. If damage is found, remove and replace 
speed sensor ring. 


Gears 


Examine the pinion and ring gear teeth for scoring, 
excessive wear, nicks and excessive chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 


Bearing Cups 


Check bearing cups for deep scores, galling, or 
spalling. If aO0.038mm (0.0015 inch) feeler gauge can 
be inserted between a cup and the bottom of its bore 


at any point around the cup, the cup must be reseated. 


Cone and Roller Assemblies 


When operated in the cups, bearing rollers must turn 
without roughness. Examine the roller ends for step 
wear. If inspection reveals either a damaged cup or a 
damaged cone and roller assembly, both parts should 
be replaced. 


Axle, 8.8-Inch Ring Gear 


Companion Flange 


The end of the circular flange that contacts the bearing 
cone as well as the nut counterbore and seal surface 
must be smooth and free of nicks. 


Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from the 
mounting surfaces of the carrier housing. 


Differential Case 


Make sure that the hubs where the bearings mount are 
smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the 
differential side gears in their counterbores. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS (INTEGRAL CARRIER), 


CONVENTIONAL 


Differential Bearing Cap Bolt 95-115 70-85 
Differential Pinion Shaft Lock Bolt, 20-40 15-30 
Using Loctite EOAZ- 19554-B 

(or equivalent) 

Ring Gear Attaching Bolts, Using 95-115 70-85 
Loctite EOAZ- 19554-B 

(or equivalent) 


Rear Cover Screw 


Driveshaft to Axle Circular 95-128 70-95 
Companion Flange Attaching Bolts 

— E-150 and Bronco 

RABS Sensor Hold-Down Bolt 34-41 25-30 


ADJUSTMENT TORQUE SPECIFICATIONS (INTEGRAL 
CARRIER) — CONVENTIONAL 


|Description | Nm | Lt 


Approximate torque required to 
tighten pinion flange nut to obtain 
correct pinion bearing preload 


Pinion Bearing Preload 
— Used Bearings 
— New Bearings 


a_ If pinion bearing preload exceeds specification before this 
torque is obtained, install a new collapsible spacer. 


TE8636A 
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05-02G-27 Axle, 8.8-inch Ring Gear 05-02G-27 


SPECIFICATIONS (Continued) 


CLEARANCE, TOLERANCE AND ADJUSTMENTS CLEARANCE, TOLERANCE AND ADJUSTMENTS 
(INTEGRAL CARRIER) (INTEGRAL CARRIER) (Cont’d) 


Maximum Runout of Back Face of Ring Gear Available Pinion Gear Shims in Steps of 0.02 1-0.037 

Maximum Runout of Back Face of Differential 0.003 our ne) 

Case Flange Backlash Between Ring Gear & Pinion Teeth 0.008-0.015 

Differential Side Gear Thrust Washer 0.030-0.032 (0.012-0.015 
, Preferred) 

Thickness 

Differential Pinion Gear Thrust Washer 0.030-0.032 Maximum Backlash Variation Between eeth poee 

Thickness Maximum Runout of Companion Flange in 0.012 T.I.R. 

Assembly 


Nominal Pinion Locating Shim 0.030 
(Continued) Sensor Pole to Top of Sensor Ring Gap 0.005-0.045 


TE5118A 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) — CONVENTIONAL 


Approximate Lubricant Capacity® 
Vehicle 


eon 
re es 
er ee ee 
er ee 


a_ All conventional and Traction-Lok Axles use Rear Axle Lubricant, XY-90-QL or -KL (ESP-M2C 154-A) or equivalent plus 4 ounces of 
friction modifier C8AZ- 19B546-A (EST-M2C 118-A) or equivalent for complete refill of Traction-Lok Rear Axles. 
b Lubricant levels are determined by filling the axle 1/4 to 9/ 16 inch below the bottom of the filler hole with vehicle in a level position. 


NOTE: Rear axle lube quantities must be replaced every 160,000 km (100,000 miles) or if the axle has been submerged 
in water. Otherwise, the lube should not be checked or changed unless a leak is suspected or repair required. 


TES5120A 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description INlustration 


T50T- 100-A T85L-4067-AH 


Impact Slide Hammer at Differential Shim Driver 


T50T-100-A 


T83T-1225-A 
Axle Wheel Bearing Puller (Use \ \ 
With Slide Hammer) \\ TOOL-4201-C 
pA Dial indicator With Bracketry 
oe, 
\ T83T-1225-A 


T83T-1175-B 


Hub Seal Installer 
T79P-4020-A 


Pinion Depth Gauge 


T83T-1175-8 


T83T-1225-B 
Axle Bearing Replacer 


T83T-1225-B 


(Continued) T79P-4020-A 


(Continued) 
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05-02G-28 Axle, 8.8-Inch Ring Gear 05-02G-28 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number / Tool Number / 
Description illustration Description illustration 


T57L-4221-A2 T83T-4676-A 
Differential Side Bearing | Pinion Seal Replacer 


Repiacer : é 


T63T-4676-A 


T77F-4220-B1 


T70P-4221-A Companion Flange Remover 


Differential Side Bearing 
Remover 


T70P-4221-A 


T67P-4616-A T78P-4851-A 
Pinion Bearing Cup Replacer Companion Flange Holding Tool 


— Circular Flange 


T67P-4616-A 


T53T-4621-C 
Pinion Bearing Cone Replacer 
TOOL-4858-E 


Companion Flange Replacer ae 


TOOL-4858-E 


T71P-4621-B 
Pinion Bearing Cone Remover 


T71P-4621-8 


(Continued) 
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SECTION 05-02H Differential, Traction-Lok, Ford 
8.8-Inch Ring Gear 


SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS DIAGNOSIS AND TESTING (Cont’d.) 
Bench Torque TeSt ............scccccescccscecccencencensecscens 05-02H-8 Noise Acceptability .............cccsscecscnsccencscccccccenccses 05-02H-3 
Clutch Pack Preload Adjustment................c.ececsees 05-02H-4 DISASSEMBLY AND ASSEMBLY 
DESCRIPTION AND OPERATION Differential Case ............cccscsscccsrececvscccsccscucesceeces 05-02H-3 
DOSCHID UU OR iacisiccisuictacddcsasadsaiaietanseularinetecediameaiduass 05-02H-1 REMOVAL AND INSTALLATION ..............ccccecscvecccences 05-02H-3 
ODO lAUION iecessxcsascevocicasnstscteisacnea asa noussesataeeuswasis 05-O2H-2 SPECIAL SERVICE TOOLG...............ccccccececesesencececees 05-02H-9 
DIAGNOSIS AND TESTING SPECIFICATIONS wisisiccdiacincstves nesses estat nciatis 05-02H-9 
Limited-Slip Differential Operation VEHICLE APPLICATION ............cccscscscrecescsccecceceesecces 05-02H-1 
CNOCK si sasteseusz cscs doce cn ceebaee cessed eaeecretaraccensoaeeees 05-02H-3 


VEHICLE APPLICATION 


E-150, F-150, and Bronco Vehicles Equipped with 
8.8-Inch Ring Gear Axle 


DESCRIPTION AND OPERATION 


Description 
nie aus SECTIONAL VIEW OF DIFFERENTIAL 
The Limited-Slip axle assembly is identical to the ks ASSEMBLY 
conventional axle except for the differential case and 
its internal components. PRELOAD SPRING MUN UET Olt 
The Limited-Slip differential employs two sets of 0 0 
multiple-disc clutches to control differential action. The Fo 
side gear mounting distance is controlled by seven DIFFERENTIAL re7 
plates on each side: four steel, three friction, and one Se ak eo 


steel shim. This steel shim is of the selective type to > Spo . 
control side gear position. iV Gi VY 


The plates are stacked on the side gear hub and are ~ 
housed in the differential case. Also located in the gy 
differential case, between the side gears, isa 
one-piece preload spring, which applies an initial force 
to the clutch packs. Additional clutch capacity is 
delivered from the side gear thrust loads. Splined 
plates are splined to the side gear hubs which, in turn, 
are splined to the left and right axle shaft. The friction 


DIFFERENTIAL Ors x 
are always engaged. PINION GEAR 


plate ears are keyed to the case so the clutch packs 


E£4975-D 
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DESCRIPTION AND OPERATION (Continued) 


Operation 


The pressure between clutch plates opposes 
differential action at all times. When the vehicle turns a 
corner, the clutch slips, allowing normal differential 
action to take place. Under adverse weather 
conditions, where one or both wheels may be ona 
low-traction surface such as snow, ice or mud, the 
friction between the clutch plates will transfer a portion 
of the usable torque to the wheel with the most 
traction. Thus, the wheel that is on ice or snow will 
have a tendency to operate with the opposite wheel in 
a combined driving effort. 


CAUTION: Extended use of other than 
conventional spare tires on a Traction-Lok rear 
axle could result in reduction in effectiveness 
(bias torque). This loss of effectiveness does not 
affect normal driving and should not be 
noticeable to the driver. However, extended 
usage will reduce the ability of the axle to provide 
added traction on slippery surfaces. 


Differential Assembly Components 


DIFFERENTIAL CASE DIFFERENTIAL 
CLUTCH PACK SHIM 
4A324 


DIFFERENTIAL 
SHAFT LOCK BOLT 
387426-S100 


DIFFERENTIAL 

PINION GEAR _ 
THRUST WASHER 
4230 


DIFFERENTIAL 
PINION SHAFT 


DIFFERENTIAL 
CLUTCH PACK 
4767 


S-SHAPED 
PRELOAD SPRING 


DIFFERENTIAL DIFFERENTIAL PINION 
SIDE GEAR GEAR AND THRUST WASHER 
4236 4215 


E5076-F 
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DIAGNOSIS AND TESTING 


Noise Acceptability 


A gear-driven unit (especially on a drive axle) will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions. For example, as ona 
newly paved blacktop road. The slight noise is in no 
way detrimental to operation of the rear axle and must 
be considered normal. 


NOTE: Vehicles equipped with a Limited-Slip 
differential may exhibit a slight stick-slip noise on tight 
turns after extended highway driving. This is 
considered acceptable and has no detrimental effect. 


/ 


! 
TORQUE toot 
T59L-4204-A 


Limited-Slip Differential Operation Check 


A Limited-Slip differential can be checked for proper 
operation without removing the differential from the 
axle housing. 


WARNING: A VEHICLE EQUIPPED WITH A 
LIMITED-SLIP DIFFERENTIAL WILL ALWAYS REMOVAL AND INSTALLATION 
HAVE BOTH WHEELS DRIVING. IF, WHILE THE 
VEHICLE IS BEING SERVICED, ONLY ONE WHEEL 
IS RAISED OFF THE FLOOR AND THE REAR AXLE 
IS DRIVEN BY THE ENGINE, THE WHEEL ON THE 
FLOOR COULD DRIVE THE VEHICLE OFF THE 
STAND OR JACK. 


1. Jack up one rear wheel and remove the wheel 
cover. Fabricate a torque tool such as 
Traction-Lok Torque Tool T59L-4204-A and 
install on the axle shaft flange studs as shown. DISASSEMBLY AND ASSEMBLY 


Using a torque wrench of at least 27 1 Nem (200 
ft-lb) capacity, rotate the axle shaft. Be sure the 
engine is off and the transmission is in neutral, one 
rear wheel is on the floor, and the other rear 
wheel is raised off the floor. The break-away 
torque required to start rotation should be at least 
27 N-m (20 ft-lb). The initial break-away torque 
may be higher than the continuous turning torque, 
but this is normal. The axle shaft should turn with 
even pressure throughout the check without 
slipping or binding. If the torque reading is less 
than specified, check the differential for proper 
assembly. 


Removal and installation procedures for the 
Limited-Slip differential axle shaft, axle shaft seal and 
bearing, axle housing and pinion oil seal are the same 
as those for the Ford truck 8.8-inch ring gear integral 
carrier axle with a conventional differential. Refer to 
Section 05-02G for these procedures. 


Differential Case 


Refer to Section 05-02G, Axle Housing Disassembly 
and Assembly, for the procedures for removing and 
installing the Limited-Slip differential. 


The Limited-Slip differential is removed and installed in 
the same manner as a conventional differential. 


To disassemble and assemble the case, remove and 
install the ring gear and differential cone and roller 
assemblies following the procedures used for the 
conventional differential. 


NOTE: It is not necessary to remove the differential 
bearings from the case journals unless they are 
damaged. If the bearings remain on the case during 
repair, keep them clean and free from foreign material. 


To remove and install the preload spring, pinion shaft 
and gears, and clutch packs, follow the procedure 
under Adjustments in this section. 


ADJUSTMENTS 


In-vehicle adjustments are possible on this unit without 
removing the differential case from the axle housing. If 
the operation check was not to specification, the 
following procedure can be used to correct the 


condition: 


NOTE: Refer to Section 05-02G for speed sensor ring 
service on anti-lock brake system-equipped vehicles. 
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05-02H-4 Differential, Traction-Lok, Ford 8.8-Inch Ring Gear 05-02H-4 
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ADJUSTMENTS (Continued) 


Clutch Pack Preload Adjustment 2. Using Gear Rotator T80P-4205-A or equivalent 


NOTE: Before clutch pack preload can be adjusted, rotate the pinion gears until the gears can be 
the axle shafts must be removed following the removed from the differential. 

procedure in Section 05-02G. The shafts must be NOTE: A twelve-inch extension is required to 
removed completely from the housing so that the oil remove the pinion gears. 

seals will not be damaged. After adjustment, install the 

shafts following the procedure in Section 05-02G. SNORGERMIROTANGR 


1. Witha suitable drift, drive the S-shaped preload TOOL-T80P-4205-A 
spring half-way out of the differential case. 
Rotate the differential case 180 degrees. Hold 
the S-shaped preload spring with a pair of pliers 
and tap the spring until it is removed from the 
differential. 


WARNING: CARE MUST BE USED WHEN 
REMOVING THE PRELOAD SPRING DUE TO 
THE SPRING TENSION. 


S-SHAPED 
PRELOAD SPRING 


Va 
/ 
if E5078-C 


1993 Econoline/F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Dieeiae Au RAN INC. - 2014 


ALL RIGHTS RESERVED 


05-02H-5 Differential, Traction-Lok, Ford 8.8-Inch Ring Gear 05-02H-5 
ws a we ae nN ee Re ee Se 


ADJUSTMENTS (Continued) 


3. Remove the right and left side gear and clutch 
pack with the shim and tag them ‘‘right’’ and SHIM 
‘left’. Set them aside until Step 4. Clean and 
inspect the remaining parts of the differential 
case assembly for wear or damage. Replace 
parts as required. 


NOTE: Do not mix clutch plates or shims from one 
side with the other. SIDE 


RIGHT SIDE 
GEAR AND 
CLUTCH PACK 


DIFFERENTIAL 
CLUTCH PACK 


E5085-B 


5. Assemble the clutch packs (without shims) on the 

respective side gears. Pre-lubricate all coated 
a friction plates with Additive Friction Modifier 
= C8AZ-19B546-A (EST-M2C118-A) or 
equivalent by soaking the plates for 15 
minutes. 


NOTE: Do not mix clutch plates or shims from one 
side with the other. 


CLUTCH PACK 


al 
ne ay ee 
_—— XS SIDE GEAR 
AS S yy 

LEFT SIDE 


GEAR AND 
CLUTCH PACK 


E5080-1A 
E5079-B 


4. Clean and inspect the clutch packs for wear and 
replace parts as necessary. 


NOTE: Do not use acids or solvents when 
cleaning clutch components. Wipe components 
with a clean lint-free cloth only. 
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ADJUSTMENTS (Continued) 


6. Place the base portion of Traction-Lok Clutch 8. Install the top portion of Traction-Lok Clutch 
Gauge T87T-4946-A in a vise. Install the clutch Gauge T80P-4946-A over the disc and base 
pack and side gear (without the differential clutch stud. 


pack shim) over the base. 


TOP-TRACTION-LOK 


CLUTCH PACK CLUTCH GAUGE 
AND SIDE GEAR — T80P-4946-A 

< ~\ 

a ee 


BASE-TRACTION-LOK 
CLUTCH GAUGE 
T87T-4946-A 


zy 
i Ss 
ey 
; E5725-B 
E5723-C 
9. Install the nut of Traction-Lok Clutch Gauge 
7. Install the disc of Traction-Lok Clutch Gauge T80P-4946-A over the top and base stud. Tighten 
T80P-4946-A over the base and on top of the the nut to 6.7 N-m (60 in-Ib). 
clutch pack. 
TIGHTEN TO 
6.7 Nem 


(60 IN-LB) 


» DISC-TRACTION-LOK 
\\ % CLUTCH GAUGE 


> T80P-4946-A 


£5726-B 


E5724-B 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Driyatygindien 19 aay INC. - 2014 
ALL RIGHTS RESERVED 


05-02H-7 


ADJUSTMENTS (Continued) 


10. Using a feeler gauge, select the thickest blade 
that will enter between the tool and the clutch 
pack. This reading will be the thickness of the 
new shim. 


NOTE: Be sure to lubricate friction plates with the 
proper Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C 1 18-A) or equivalent 
prior to reassembly. Refer to Step 5 of this 
procedure. 


TRACTION-LOK 
CLUTCH GAUGE 
T80P-4946-A 


Z ans ( 
yam 


INSERT BLADE -—~ 


INFEELER 
BLADE 
YE 


E5082-C 


11. Install the right side-gear, clutch pack and new 
shim into the cavity in the differential case. 
Repeat these procedures for the left side. 
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Differential, Traction-Lok, Ford 8.8-Inch Ring Gear 


05-02H-7 


RIGHT SIDE 
GEAR AND 
CLUTCH PACK 


LEFT SIDE 
GEAR AND 
CLUTCH PACK 


E5079-B 


05-02H-8 Differential, Traction-Lok, Ford 8.8-Inch Ring Gear 


ADJUSTMENTS (Continued) 


12. Place the pinion gears and thrust washers 180 
degrees apart on the side gears. Install Pinion 
Gear Rotator T80P-4205-A or equivalent as 
shown. 


NOTE: A twelve inch extension is required to 
install the pinion gears. 


PINION GEAR 
ROTATOR 
T80P-4205-A 


E5083-B 


13. Rotate the tool until the pinion gears are aligned 
with the pinion shaft hole as shown. Remove the 
tool from the differential case. 


PINION GEAR ROTATOR 
TOOL-T80P-4205-A 


9 


E5078-C 


14. Hold the S-shaped preload spring up to the 
differential case window and, with a soft-faced 
hammer, hammer the spring into position. 


NOTE: Inspect the preload spring for damage. 
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S-SHAPED PRELOAD SPRING 


E5084-B 


Bench Torque Test 


A bench torque test must be made if the differential 
assembly has been removed from the axle and 
adjustments have been made. 


With the locker tools in T59L-4204-A or equivalent 
torque tool, check the torque required to rotate one 
side gear while the other is held stationary. 


The initial break-away torque, if original clutch plates 
are used, should be at least 27 N-m (20 ft-lb). The 
rotating torque required to keep the side gear turning 


with new clutch plates may fluctuate. 


TORQUE WRENCH 
OF AT LEAST 271 N-m 
(200 FT-LB) CAPACITY 


T59L-4204-A 
TORQUE TOOL 


£5712-1C 


05-02H-8 


05-02H-9 Differential, Traction-Lok, Ford 8.8-inch Ring Gear 05-02H-9 


SPECIFICATIONS 


TORQUE SPECIFICATIONS ADJUSTMENT TORQUE SPECIFICATIONS (INTEGRAL 
(INTEGRAL CARRIER), LIMITED-SLIP CARRIER) — LIMITED-SLIP 


[Description ‘| _Nm | ube (FL) 

25-35 noes ~ 

Oil Filler Plug 20-40 15-30 Minimum rotating torques required during bench 27 (20) 
check after assembly or in vehicle with one wheel 


on the ground for original clutch pack. 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) — LIMITED-SLIP 
U.S. Measure imperial Capacity 
Vehicle Capacity (Pints)* (Pints)? Liters* 
F-150, Bronco (4x4) All 8.8-Inch Ring Gear 2.6 
and E- 150 


a Use Rear Axle Lubricant XY-90-QL or -KL (ESP-M2C 154-A) lubricant or equivalent, plus 4 U.S. ounces of Additive Friction Modifier, 
C8AZ-19B546-A (EST-M2C 1 18-A), or equivalent. 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description 


T80P-4205A 


Gear Rotator 5 


T80P-4205-A 


ide 


Backlash Between Ring Gear and Pinion 
Backlash — 0.20 - 0.38mm (.008-.015 In) 
Ring Gear Backface Runout — 0. 10mm (.004 In) 


T80P-4946A 
Traction-Lok Clutch Gauge 


T87T-4946A 
Traction-Lok Clutch Gauge i) ») 


T87T-4946-A 
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SECTION 05-02J Axle, Front Drive, Dana Model 60 
Monobeam 


SUBJECT PAGE SUBJECT PAGE 

ADJUSTMENTS DISASSEMBLY AND ASSEMBLY (Cont’d.) 
Front Wheel Bearing Adjustment...................sc00 05-02J-31 Pinion, Drive Gear and Differential Case 

DESCRIPTION AND OPERATION..........s.scscscessccscsceces 05-02J-1 ClO io aawsee aces eli ciee cecsceenceuteuaeeecnsnacevevecsnsesescs 05-02J-13 

DIAGNOSIS AND TESTING. ........sssscscccsccscssscsccscecseeeee 05-02J-1 REMOVAL AND INSTALLATION 

DISASSEMBLY AND ASSEMBLY PIO SIGUE esacccckicceseccncesscciesectscsvecssucetewstsenseenevewee 05-02J-2 
Assembly of Differential Into Housing................. 05-02J-24 Drive Pinion Oil Se@al............ccccscesccccccccscencsccsceccns 05-02J-12 
PKI: SGU savisicecaceseiecsrsudessvcvecevecevsrucesdectunsccesevexes 05-02J-30 PF ROMUA KIC csceacctctcscecsvasecacisecsaaccsescssusececesecsnsascccaaus 05-02J-9 
Depth Gauge Check ...........cssscsccccscssscsccncccsccsnsces 05-02J-22 Steering Knuckle and Upper and Lower Ball 
Differential Case..........sscscescscsccccccscecsscscscenenceces 05-02J-18 el OUTS isco scivicadccscdvececccacesccavaiseussaseuacucdecentescaueseee 05-02J-6 
Gear Tooth Contact Pattern Check................0000 05-02J-27 SPECIAL SERVICE TOOLS/EQUIPMENT ............008. 05-02J-32 
Pinion Bearing Cup Installation................csssseeeees 05-02J-21 SPECIFICATIONS ............cccccccscscscsccnsccnccccccccscecccces 05-02J-31 
Pinion Bearing Preload and Final Depth VEHICLE APPLICATION .....cccoovscsnenccscccceccncnsesecscscnccs 05-02J-1 

CHOC caisson decdscucceeencscaccaseticeesisextecustectenscsnek: 05-02J-23 


VEHICLE APPLICATION 


F-350 (4x4) Vehicles 


DESCRIPTION AND OPERATION 


Dana Model 60 monobeam front drive axle is used on Other than the unique parts required for front-wheel 

the F-350 4x4 vehicles and has open yoke design. drive, these axles are mechanically identical to Model 
60 rear axles. It should be noted that the automatic 
locking hubs are standard with manual locking hubs 
optional. 


DANA MODEL 60 MONOBEAM FRONT 
DRIVE AXLE 


DIAGNOSIS AND TESTING 


Refer to Section 05-00 for diagnosis and testing 
procedures. 
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REMOVAL AND INSTALLATION 


Axle Shaft 2. Remove the lugnuts and remove the front wheel 
Removal and tire assembly. 


1. Raise the front of the vehicle and install safety 
stands. 


Dana Model 60 Monobeam Front Drive Axle 


aif ly, 
( o—G Maen NA 


| item Description 


Axle Shaft Assembly Outer Bearing 
Rolling Diaphragm Seal Outer Locknut 
Integral Spacer /Seal Inner Locknut 
Caged Needle Bearing Lockwasher 

Nut Inner Bearing Cup 
Hub Inner Bearing 
Outer Bearing Cup Grease Retainer 


(Continued) Spindle 


Remove the caliper as described in Section 
06-03. Securely wire the caliper to the frame. 


CAUTION: After removal, the caliper must be 
wired to the frame or otherwise supported to 
prevent suspending the caliper by the 
flexible hose. If securing the caliper is not 
practical, disconnect and plug the hose to 


the caliper. Upon caliper installation, bleed 
the system as described in Section 06-00. a 
Remove the six Torx® -head capscrews retaining 


the cap to the hub body. Remove the cap. | \2 


yy 


CAP 
ASSEMBLY 


ALLEN HEAD 
SCREWS 
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REMOVAL AND INSTALLATION (Continued) 


5. Remove the lock ring seated in the groove of the 9. Remove the inner locknut from the spindle using 
wheel hub. Spanner Locknut Wrench D85T-1197-A or 
equivalent. 


INNER 
LOCKNUT 


LOCK RING 


LOCKWASHER 
(MANUAL) 
LOCKWASHER ° 
(AUTOMATIC) OUTER 
LOCKNUT 
F&656-C SPANNER 
LOCKNUT 
6. Remove the body assembly from the hub. If the WRENCH 
body is difficult to remove, install two capscrews. D851-1197-A 
Pull the body assembly out of the hub. 
F7744-A 


10. Remove the hub and rotor assembly from the 
spindle. 
11. Remove the nuts retaining the spindle to the 


BODY knuckle. Lightly tap the spindle with a rawhide 
ASSEMBLY hammer to remove from the knuckle. 


IF DIFFICULT TO REMOVE, 
INSTALL TWO CAPSCREWS 
AND PULL BODY FROM HUB 


F4659-C 


7. Remove the outer-locknut from the spindle with 
Spanner Locknut Wrench D85T- 1197-A or 
equivalent. 


8. Remove the lockwasher from the spindle. 


E8787-A 
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REMOVAL AND INSTALLATION (Continued) 


BRIDGE ASSEMBLY 
D80L-100-W 


AGCOUCCOGCCECEGRO CIT) © 


am (( 


ACTUATOR PIN 
D80L-100-H 


= 


E8788-A 


12. Remove the splash shield from the knuckle. 


13. Pull the axle shaft assembly out of the steering 
knuckle. If required, remove the spacer from the 


axle shaft assembly. COLLET CAGED NEEDLE 
(1-1/4-1-1/2 INCH) BEARING 
-100-T 


E6536-1A 


Installation 


1. If removed, pack a new bearing with High 
Temperature (4x4) Front Axle and Wheel Bearing 
Grease E8TZ-19590-A (ESA-M1C 198-A) or 
equivalent. 


2. Position the bearing in the spindle bore. 


NOTE: The writing on the bearing must face the 
E6535-D inboard side of the spindle, toward the driving 
tool. 


14. If required, remove the caged needle bearing 
seal, and integral thrust washer from the spindle. 
Pull the bearing out of the spindle using Collet 
(1-1/2 to 1-3/4 inch) D8OL-100-T, Actuator Pin 
D8OL-100-H and Bridge Assembly D80L- 100-W 
or equivalents. 
NOTE: Actuator pin may travel far enough up and 
contact bridge. If this occurs, remove bridge 
assembly and use a slide hammer to complete 
removal. 
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REMOVAL AND INSTALLATION (Continued) 


3. Drive the bearing in the spindle with Spindle 7. Carefully guide the axle shaft through knuckle 
Bearing Replacer T80T-4000-R and Driver and into the axle housing. Check the axle shaft 
Handle T80T-4000-W until the tool bottoms out splines are engaged in the differential side gear 
against the spindle. splines. 

8. Install the spacer on axle shaft assembly. The 
chamfered side of spacer must be inboard 
against the axle shaft. 

DRIVER 
HANDLE 
T80T-4000-W 
SPINDLE BEARING 
REPLACER 
T80T-4000-R 
E6535-D 

9. Install the splash shield bracket on the steering 

knuckle. 
£6537-B 10. Place spindle on steering knuckle. Install nuts and 
tighten to 68-8 1 N-m (50-60 ft-lb). 

4. Install the thrust washer /seal assembly using the 
seal installer tool. SPLASH 

SHIELD 
DRIVE ae 
HANDLE —™ 
SPINDLE SEAL 
INSTALLER CALIPER 
SUPPORT 
SPINDLE 
E6534-B 
SPINDLE 
ASSEMBLY 11. Install the hub and rotor assembly on the spindle, 
inspecting the wheel bearings and grease seal, 
and making sure there is adequate lubrication 
with High Temperature (4x4) Front Axle and 
Wheel Bearing Grease E8TZ-19590-A 
E8789-B (ESA-M1C 198-A) or equivalent. 
; . 12. Install the inner locknut on the spindle and seat 
5. Lightly coat the thrust face of the seal in the the bearing by tightening the locknut to 68 N-m 
spindle bore and the Rolling Diaphragm Seal : 
i are (50 ft-lb) with Spanner Locknut Wrench 
(RDS) on the axle shaft with High Temperature D85T-1197-A or equivalent 
(4x4) Front Axle and Wheel Bearing Grease . . 
E8TZ-19590-A (ESA-M1C 198-A) or equivalent. 13. Back off the inner locknut and retighten to 47 N-m 

6. Seat the RDS spindle seal by tapping on the inner (35 ft-lb) while rotating the hub and rotor. 

sheet metal lip of the seal with a straight punch. 14. Back off the locknut 90 degrees. 


CAUTION: Do not bend the sheet metal 
portion of the seal. 
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REMOVAL AND INSTALLATION (Continued) 


15. Install the lockwasher so the key is positioned in . Position the cap assembly with new seal on the 
the spindle groove. Tighten the inner locknut so body. Install the six Torx® -head capscrews and 
the pin is aligned into the nearest hole in the tighten to 4.0-5.0 N-m (35-50 in-Ib). 
lockwasher. 


. Install the caliper as described in Section 06-03. 


. Install the front wheel and tire assembly. Install 
the lugnuts and tighten to specification. 


Steering Knuckle and Upper and Lower Ball 
Joints 


Removal 


NOTE: If replacing both or just the upper ball joint, the 
lower ball joint must be removed first and installed last. 


Raise the vehicle on a hoist and position suitable 
safety stands under the frame. 


Remove the lugnuts and the wheel and tire 
assembly. 
INNER 


LOCKNUT . Remove the caliper as described in Section 
06-03. Securely wire the caliper to the frame. 


Remove the axle shaft and spindle as described 
under Axle Shaft Removal and Installation in this 
section. 


Disconnect the steering arm from the knuckle. 


Remove the cotter pin from the upper ball joint 
stud. Loosen both upper and lower ball joint 
retaining nuts. Remove the top nut. 


SPANNER 
LOCKNUT 
WRENCH 
D85T-1197-A 


F4654-B 


16. Install the outer locknut and tighten to 217-277 
N-m (160-205 ft-lb) using Spanner Locknut 
Wrench D85T-1197-A. 


NOTE: The final wheel bearing end play should be 
0.00-0. 15mm (0.000-0.004 inch). The maximum 
allowable torque to rotate the hub is 2.3 N-m (20 
in-lb). 

17. Install the manual locking hub body assembly in 
the hub and rotor. 


18. Install the lock ring in the hub groove to retain the 
hublock body in the hub. 
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REMOVAL AND INSTALLATION (Continued) 


7. Using a rawhide or heavy duty plastic hammer, hit 
sharply on the top stud to free the knuckle from 
the tube yoke. After the knuckle is free from the 
yoke, remove the lower nut and remove the 
knuckle from the tube yoke. 


E8794-A 


10. Assemble U-Joint Tool T74P-4635-C, Ball Joint 
Remover /Replacer D81T-30 10-A4 and Ball Joint 
Remover /Replacer D8 1T-3010-A3 or 
equivalents over the upper ball joint. Turn the 
E8792-A forcing screw clockwise to remove the upper ball 
joint. 


8. Secure the knuckle in a vise. Remove the snap 
ring from the lower ball joint. 


BALL JOINT 
REMOVER/REPLACER STEERING 
D81T-3010-A4 KNUCKLE 


C-FRAME 
E8796-B 
E8793-A 
Installation 
9. Assemble U-Joint Tool T74P-4635-C and Ball NOTE: The upper ball joint must be installed first. 


Joint Remover /Replacer T92T-3010-A over the 
lower ball joint. Turn the forcing screw clockwise 
to remove the ball joint. 
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REMOVAL AND INSTALLATION (Continued) 


1. Position the upper ball joint along with U-Joint 
Tool T74P-4635-C, Receiver Cup 
D81T-3010-A5, Ball Joint Remover /Replacer 
tools D81T-3010-A1, D81T-3010-A3 and 
D8 11-30 10-A4 or equivalents on the knuckle. 
Turn the forcing screw clockwise until the ball 
joint bottoms in the bore. Remove the tools. 


BALL JOINT 
REMOVER/REPLACER STEERING 
(INSIDE) KNUCKLE 


REMOVER/REPLACER 
(MIDDLE) 
REMOVER/REPLACER 
(OUTSIDE) RECEIVER 
CUP 


C-FRAME 
E8797-B 


2. Position the lower ball joint and U-Joint Tool 
T74P-4635-C, Ball Joint Remover / Replacer 
T92T-3010-B and Ball Joint Remover /Replacer 
T92T-3010-A on the knuckle. Turn the forcing 
screw clockwise until the ball joint bottoms in the 
bore. Remove the tools. 


4 SU) Wee 


E8799-B 


Axle, Front Drive, Dana Model 60 Monobeam 


05-02J-8 


BALL JOINT 
REMOVER/REPLACER 


(OUTSIDE) BALL JOINT 
REMOVER/REPLACER 
(INSIDE) 


RECEIVER 
CUP 


wayne wey b) iN 
ca 


C-FRAME 


3. Install the snap ring on the lower ball joint. 


4. Assemble the knuckle to the tube yoke. Install the 


camber bushing, if previously removed. Install the 
upper ball joint attaching nut. Do not tighten at 
this time. 


5. Install the lower ball joint attaching nut. 
6. Tighten both ball joint attaching nuts as follows: 


a. Tighten lower ball joint nut to 47 Nem (35 
ft-lb). 


b. Tighten upper ball joint nut to 95 Nem (70 
ft-lb). 


c. Advance upper ball joint nut to next 
castellation, and install new cotter pin. 
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REMOVAL AND INSTALLATION (Continued) 


Re-tighten lower bail joint nut to 203 N-m . Install the caliper as described in Section 06-03. 
(150 ft-lb). Connect the steering arm to the knuckle. Tighten 


CAUTION: If the above tightening | the attaching nut to 95-135 N-m (70-100 ft-lb). 
procedures are not followed, ball joint 


. Install the tire and wheel assembly. Tighten the 
lugnuts to specifications. Refer to Section 04-04. 


. Remove the safety stands and lower the vehicle. 


life will be reduced. 


Assemble the spindle and axle shaft as described 
under Axle Shaft Removal and Installation in this 
section. 


Front Axle 4. Remove the washers and nuts securing the 
Removal stabilizer links to the stabilizer bar. Disconnect 
the stabilizer links from the stabilizer bar. 


1. Raise the vehicle ona Pounce hoist. | 5. If required, remove the U-bolts and bolts and nuts 
2. Remove the front wheel and tire assemblies from retaining the stabilizer bar and mounting brackets 


the vehicle. to the axle and remove the stabilizer bar. 


3. Remove the brake caliper from the rotor 
according to the procedures outlined in the 
Body / Chassis Manual, Section 06-03. 


CAUTION: After removal, the brake caliper 
must be wired to the spring or otherwise 
supported to prevent suspending the caliper 
by the flexible hose. Allowing the caliper to 
hang by the flexible hose could result in 
brake line failure. If caliper suspension is not 
practical, remove it according to the 
procedures outlined in the Body /Chassis 
Manual, Section 06-03. 


Front Stabilizer Bar Assembly 


STABILIZER 
LINK 
STABILIZER 
BAR 
STABILIZER 
BAR 
MOUNTING 
BRACKET 
U-BOLT 
E6336-2A 
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REMOVAL AND INSTALLATION (Continued) 


Remove the cotter pins and castellated nuts 
securing the spindle connecting rod to the 
steering knuckles. Separate the connecting rods 
from the steering knuckles using Pitman Arm 
Puller T64P-3590-F. Wire the steering linkage to 
the spring. 


Spindle Connecting Rod Attachment Locations 


DISCONNECT SPINDLE CONNECTING 
DISCONNECT SPINDLE CONNECTING ROD AT THESE POINTS 


ROD AT THESE POINTS 


Remove the two nuts and U-bolts from the front 9. Disconnect the vent tube at the axle housing. Plug 
driveshaft U-joint flange. the vent fitting. 

Disconnect the driveshaft from the front axle 

pinion flange. Securely wire the driveshaft to the 

frame. 


NOTE: Mark yoke and driveshaft with a marking 


VENT TUBE 


paint pen for assembly in the same position. 


DRIVESHAFT 


ON 
A a’ 
: ) ow 
U-JOINT 
FLANGE 


. Onthe right hand side of the vehicle, remove the 
nut and bolt, and disconnect the tracking bar from 
the right hand spring cap. 
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REMOVAL AND INSTALLATION (Continued) 


Tracking Bar 


11. Carefully lower the twin-post hoist until the vehicle 


12. 


TRACKING 
BAR 


is approximately three feet from the floor. 


Position safety stands on the front leaf springs 
about halfway between the front axle leaf spring 
and the rear mounting shackle. Lower the vehicle 
so the springs rest on the safety stands. 


POSITION SAFETY 
STANDS HERE 


qe FRONT OF VEHICLE E6341-B 


WARNING: BEFORE PROCEEDING, MAKE 
SURE THAT THE VEHICLE IS SECURELY 
SUPPORTED. 


. Support the axle under the differential carrier with 


a suitable jack, such as Rotunda Tool 077-00008 
or equivalent. 


. Remove the U-bolts and nuts securing the axle to 


the spring. 


. Carefully lower the axle from the vehicle. 
. lf required, place the axle in a differential carrier 


repair stand, such as Rotunda Tool 014-00257 or 
equivalent. 


Axle, Front Drive, Dana Model 60 Monobeam 


NUT AND 
BOLT 


~ 


SPRING 
CAP 


iT 


C(t 


Installation 


1. 


With the axle supported under the differential 
carrier by a suitable transmission jack, carefully 
raise the axle to the vehicle. Make sure that the 
retaining bolt head protruding from the leaf spring 
plate seats in the recessed portion of the axle 
spring mounting plate. 


Install the nuts, U-bolts and spring caps securing 
the axle to the spring. Tighten to specifications 
listed at the end of this section. 


05-02J-11 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove jacks and raise the vehicle to a suitable 
working height. Remove safety stands. 


SPRING 


RELESSED PORTION 
OF AXLE HOUSING 
MOUNTING PLATE 


SPRING CAP 


U-BOLT NUT 
\ E6343-1A 


4. Connect the driveshaft to the front axle pinion 
flange, secure with nuts and U-bolts and tighten to 
torque specifications listed at the end of this 
section. Refer to Section 05-01 for procedure. 


5. Onthe right hand side of the vehicle, connect the 
tracking bar to the spring cap, secure with nut 
and bolt. Tighten to specifications listed at the 
end of this section. 


6. Connect the vent tube to the axle housing. 


7. Connect the spindle connecting rods to the 
steering knuckles. Secure the connecting rod 
ends with castellated nuts. Tighten to 
specifications listed at the end of this section. 
Install cotter pins. If necessary, advance nut to 
next castellation to install cotter pin. 


8. Connect stabilizer link to stabilizer bar. Tighten 
nuts and washers to specifications listed at the 
end of this section. 


9. If removed, position stabilizer bar and mounting 
brackets on axle shaft housing and tighten to 
specifications listed at the end of this section. 


STABILIZER LINK 
(MOUNTED ON FRAME) 


INSULATOR RETAINING BRACKET 


STABILIZER BAR 


INSULATOR 


MOUNTING 
WASHERS BRACKET 


AXLE SHAFT 
HOUSING 


RETAINER 


INSULATOR 


. Install brake calipers and rotors as described in 
Section 06-03. 


. Install the wheel and tire assemblies on the 
vehicle. 


. Lower the vehicle to the ground. 


Drive Pinion Oil Seal 
Removal 


NOTE: The drive pinion oil seal can be replaced 
without removing the axle assembly from the vehicle. 
Compounded or synthetic rubber seals do not require 
soaking. 


1. Raise the vehicle on a hoist or raise the front end 
of the vehicle with a jack. Install safety stands 
under the frame rails and lower the jack or hoist 


far enough to allow the axle to drop into the 
rebound position for working clearance. 


Mark U-joint flange and driveshaft prior to 
removing. Remove the nuts and two U-bolts from 
the front axle U-joint flange and disconnect the 
driveshaft from the front axle pinion flange. Wire 
the driveshaft to the frame. 
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REMOVAL AND INSTALLATION (Continued) 


Using Companion Flange Holding Tool 
T57T-485 1-B to hold the pinion companion 
flange, remove the pinion shaft nut. 


Using Companion Flange Remover Tool 
T65L-485 1-B remove the companion flange. 


Using Seal Remover TOOL-1175-AC in 
combination with Slide Hammer T50T-100-A 
remove the pinion oil seal. 


Installation 


1. Clean the pinion oil seal seat. Drive the seal into 
the housing using Pinion Seal Replacer 
T83T-4676-A. Coat the seal lip of the new seal 
with a small amount of Hypoid Gear Lubricant 
C6AZ- 19580-E (ESW-M2C 105-A) or equivalent. 
Do not put sealer on the sealing lip. 


DISASSEMBLY AND ASSEMBLY 


Pinion, Drive Gear and Differential Case Carrier 
Disassembly 


1. Remove the front axle from the vehicle as 
outlined in Front Axle Removal and Installation in 
this section. 


2. Remove the axle shafts as outlined in the 
Removal and Installation portion of this section. 


Differential Assembly 


THRUST MATE 
WASHERS GEAR 
SPHERICAL 
eran WASHERS 
MATE 


BEARING 
CUP 


BEARING 
Pp 


PRELOAD OIL WASHER 


CARRIER 


PINION 


Coat the inside of the pinion flange with a small 
quantity of Hypoid Gear Lubricant C6AZ- 19580-E 
(ESW-M2C 105-A) or equivalent and install the 
flange on the pinion shaft using Companion 
Flange Replacer TOOL-4858-E or equivalent. 


Install a new pinion attaching nut on the pinion 
shaft. Tighten to specifications listed at the end of 
this section. 


Connect the driveshaft to the front axle pinion 
flange and align marks made prior to removal. 
Secure with nuts and U-bolts and tighten to 

specifications listed at the end of this section. 


Raise the vehicle, remove the safety stands and 
then lower the vehicle to road position. Check the 
level of axle lubricant and add the specified 
lubricant as necessary. 


Position suitable container under differential 
carrier. Remove cover plate and drain lubricant 
from axle. The lubricant will drain out as the cover 
plate is removed. Tip carrier to allow lubricant to 
drain completely. 


Remove any residual gasket material from carrier 
mating surface. Also clean cover face of carrier, 
making sure it is free of any nicks or burrs. 


Loosen capscrews and remove bearing caps. 


SHIMS SLINGER 


BEARING . 
CUP NUT 
< 


COMPANION 
FLANGE 
OIL SEAL 
DEFLECTOR 
PINION OUTER 
BEARING 
OIL 
BAFFLE 
SELECTIVE 
SHIMS 
BEARING 
CUP 
DRIVE SLINGER BINION INNER 
BEARING 
E6648-D 


05-02J-13 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Mating letters are stamped on bearing caps 
and carrier. This is important at time of assembly as 


they are to be assembled exactly as removed. Letters 


are in vertical and horizontal positions. 


BEARING CAPS 


6. Place Differential Housing Spreader 
TOOL-4000-E on the case. Install Dial Indicator 
D78P-4201-B or equivalent on the carrier 
housing. Do not spread housing more than 
0.38mm (0.015 inch). 


DIAL INDICATOR 
DIFFERENTIAL 
078P-4201-8 HOUSING SPREADER 


MASAO 


{Z 
to 


292mm 
(11.50 INCH) 


SPREADER HOLE TO SPREADER HOLE 


E4833-1C 


7. Pry differential case from carrier with two pry 
bars. After differential case has been removed, 
remove spreader. 

NOTE: Use caution to avoid damage to ring and 
pinion. 


Axle, Front Drive, Dana Model 60 Monobeam 


05-02J-14 


Mark or tag bearing cups for correct positioning 
during assembly. 


7 


iy 
9 


HS 
I 
| 


iL 


8. Remove differential bearings with special tool 


Pinion and Carrier Bearing Puller D81L-4220-A. 
Place tool in a vise when removing bearing. Wire 
shims, bearing cup and bearing cone together. 
Identify from which side they were removed. 
(Ring gear side or opposite side.) If shims are 
damaged, replace during assembly. 


9. Reposition case in puller and remove other 


bearing cone as described above. Replace 
bearings whenever they are removed from the 
Carrier. 


UNIVERSAL BEARING 
REMOVER.-D81L-4220-A 


10. Place a few shop towels over the vise to prevent 
the ring gear teeth from being nicked when it falls 
from the differential carrier. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Place case in vise. Remove ring gear bolts. Tap 14. Toremove side gears and pinion mate gears, 
ring gear with a rawhide hammer to free it from rotate the side gears. This will allow the pinion 
the case. Remove case and ring gear from vise. mate gears to turn to the opening of the case. 
NOTE: Whenever removing the ring gear bolts, 15. Remove pinion mate gears and the spherical 
always replace with new bolts upon assembly. washers behind the gears. 


16. Lift out side gears and thrust washers. 


17. Inspect all parts, including the machined surfaces 
of the case itself. 


NOTE: If excessive wear is visible on all parts, it 
is suggested that the complete differential 
assembly be replaced. If any one of the gears are 
to be replaced, REPLACE AS A SET. 


—— ee 
8 ~~ = we 


Cs 
K-27 BINS 


E6346-1A 


12. Replace case in vise and use a small drift to drive 
out the lockpin that secures the pinion mate shaft. 


PINION SIDE GEAR 


i Uy MATE GEAR £8347-1A 
( q | 18. Turn nose of carrier in a horizontal position, 
S —— 


remove pinion nut. Hold end yoke or flange with 
Companion Flange Holding Tool T57 T-485 1-B or 
equivalent and remove pinion nut and washer. 


19. Remove end yoke or flange with Companion 
Flange Remover T65L-485 1-B. If end yoke or 


a flange shows wear in the area of the seal contact, 
LOCKPIN ) O zz replace. 
a Ss 20. Remove pinion by tapping with a rawhide 
\\ To y E6671-1A hammer. Catch the pinion with your hand to 
aq prevent it from falling to the ground and being 
13. Remove pinion mate shaft with drift. damaged. 


NOTE: On the spline end of the pinion, there are 
bearing preload shims. These shims may stick to 
PINION PINION MATE SHAFT the pinion or bearing or even fall out. These shims 
MATE GEAR are to be collected and kept together since they 
will be used later in assembly. Try not to damage 
shims. If shims are damaged, replace with new 
ones. Shims are available in thicknesses of: 


Pinion Preload Shims 


Available Thicknesses 


(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pinion Preload Shims (Cont'd) 22. Turn nose of carrier down. Remove outer pinion 
bearing cup with Pinion Bearing Cup Remover 
D81T-4628-D and Driver Handle D81L-4000-A or 
their equivalents. Locate driver on back edge of 
cup; drive cup out of carrier. 


CAUTION: Do not nick carrier bore. 


NOTE: The inner carrier section may vary in 
pinion bore depth due to the possibility of the 
need for either a baffle or slinger or both. 


23. Remove the inner bearing cup with Pinion Bearing 
Cup Remover D81T-4628-A and Driver Handle 
NOTE: Service kit has 10 shims of various thicknesses. D81L-4000-A or equivalents. 


NOTE: Shims are located between the bearing 
cup and carrier bore and may also include an oil 
baffle. If shims and baffles are bent or nicked, 
replace at time of assembly. Wire shim stacks 
together and measure each. If stack has to be 
replaced, replace with same thickness. 


F 


FS a 


21. Pull out pinion seal with Bearing Cup Puller 
T77F-1102-A and Impact Slide Hammer 
T50T- 100-A. Discard seal. REPLACE WITH NEW 
ONE AT TIME OF ASSEMBLY. Remove bearing 
cone and outer oil slinger. 


SLIDE HAMMER 


TS0T-100-A 
SEAL PULLER 
TOOL-1175-AC 
Ari) Dp 
iniraage 
Oil SEAL 


E4834-1B 


iN 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Bearing Cup Removal 


PINION BEARING 

CUP REMOVER 

D81T-4628-A INNER (MODEL 60) 
D81T-4628-D OUTER 


HANOLE 
D81L-4000-A 


* 
) 


m@e 
f) . 
ate 


Ay 
e 


YX XA? RX XY 
0.466% 
YOON 


oe 
BO 
tot: 


HANDLE 


REMOVER 


OUTER CUP REMOVAL INNER CUP REMOVAL 


NOTE: Both baffle and slinger are part of the pinion 
adjustment shims and are to be kept intact for Carrier Bearing Puller D8 1L-4220-A or 
assembly. equivalent. Bend the slinger as required to obtain 
The baffle serves the same purpose as a dam, to clearance for remover tool installation. Discard 


assure the pinion bearings are maintained with the slinger. 
lubricant. 


. Remove bearing from pinion with Pinion and 


The slinger serves the purpose of assisting the 
lubricant to flow up through the oil channels to 


lubricate the pinion bearings. If used, they are part of 
the pinion setting adjustment. 


UNIVERSAL BEARING 
REMOVER—D81L-4220-A 


OIL 
BAFFLE 


OIL 
SLINGER 


E7115-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


25. If required, remove the inner axle shaft seals with 
Jet Plug Remover T77L-9533-B. Thread the 
remover tool into the rubber seal, remove and 
discard seal. Thread the remover tool into the 
metallic seal housing, remove and discard seal 
housing. 


INNER AXLE SHAFT SEAL REMOVAL 


_ RUBBER 
S 


05-02J-18 


EAL RUBBER SEAL REMOVAL SEAL METAL SEAL METAL HOUSING REMOVAL 


HOUSING 


JET PLUG PULLER 


JET PLUG PULLER T77L-9533-B8 


T77L-9533-B 


Differential Case 
Assembly 


i: 


Place differential case in vise. Apply grease, High 
Temperature 4x4 Front Axle and Wheel Bearing 
Lubricant E8TZ-19590-A (ESA-M1C 198-A) or 
equivalent, to new side gear thrust washers and 
to hubs and thrust face of the new side gears. 


Assemble both side gears. Apply grease to new 
spherical washers and new pinion mate gears. 
Assemble new pinion mate gears and washers. 


Assemble both side gears and thrust washers, 
hold in place with hand, then assemble the pinion 
mate gears and washers to hold the side gears in 
place. 


NOTE: An easy way to assemble the side gears 
and pinion mate gears is to have all parts | py 
lubricated before assembly. EAR 


Rotate the side gears until the holes of the 


E6350-1A 


washers and pinion gears line up with the holes of . Use adrift to line up the holes with those of the 


the case. If the gears cannot be rotated by hand, differential case. 
install one of the axle shafts into the side gear 
spline and use a pipe wrench to turn the shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Assemble pinion mate shaft, drive on shaft to 
remove drift. Align lockpin hole of the shaft with 
the lockpin hole of the case. 


PINION 
MATE 
SHAFT 


a ea 


—* 
= 
E6401-1A 


7. Assemble lockpin (roll pin). Peen metal of case 
over pin to lock in two places 180 degrees apart. 


ll 


DRIFT 


LOCKPIN 


PEEN 

90 DEGREES 
EITHER SIDE 
FROM SLOT IN 


ROLL PIN 


PIN 
E6402-C 


Axle, Front Drive, Dana Model 60 Monobeam 


10. 


11. 


05-02J-19 


Make sure flange face of the case is free of nicks 
or burrs. ASsemble ring gear to case. Line up 
holes of the ring gear with those of the case. Use 
new ring gear bolts. Draw up bolts alternately and 
evenly. Tighten grade 8 ring gear bolts to 
136-162 N-m (100-120 ft-lb). Tighten grade 9 ring 
gear bolts to 169-183 Nem (125-135 ft-lb). 


Place the inner axle seals in the axle tube 
housing. Press both seals in at the same time with 
an appropriate installation tool. Make sure seals 
are pressed in straight and not cocked in the 
bore. Coat the lips of the seals with High 
Temperature 4x4 Front Axle and Wheel Bearing 
Lubricant E8TZ-19590-A (ESA-M1C 198-A) or 
equivalent. 


Install Master Differential Bearings Tool 
D81T-4222-D or equivalent onto case. Remove 
all nicks, burrs, dirt, etc., from hubs to allow 
bearings to rotate freely. 


AXLE TUBE 
SEAL REPLACER 
E6560-1A 


Assemble differential case into carrier (less 
pinion). Mount Dial Indicator D78P-420 1-B or 
equivalent with a magnetic base as shown. 
Locate tip of indicator on flat surface of one of the 
ring gear bolt spot faces. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Force differential assembly as far as possible in 


the direction towards the indicator. With force still 


applied, set indicator at zero. 


NOTE: Dial indicator should have a minimum 
travel capability of 5.068mm (0.200 inch). 


DIAL 
INDICATOR 
TOOL-4201-C 


£7116-1B 
7 


13. Force the differential assembly as far as it will go 
in the opposite direction. Repeat these steps until 
you have obtained the same reading. Record the 
reading of the indicator. This will be the total 
amount of shims required (less preload) and will 
be calculated later during assembly. 


14. After making sure the readings are correct, 
remove indicator and differential assembly from 
housing. DO NOT REMOVE MASTER BEARINGS 
FROM DIFFERENTIAL CASE AT THIS TIME. 


This reading is the total differential case end play 
which will be needed in Step 6 of Assembly of 
Differential into Housing in this section. 


BUTTON END (MAY NOT DRIVE 
BE A GROUND SURFACE) PINION 


NOTE: Ring gears and pinions are supplied in 
matched sets only. Matching numbers on both the 
pinion and ring gear are etched for verification. If 
a new gear set is being used, verify the numbers 
of each pinion and ring gear before proceeding 
with assembly. 


STANDARD PINION E7117-D 


The distance from the centerline of the ring gear 
to the backface of the pinion (Model 60) is 
127mm (5.000 inch). 


On the button of each pinion, there is etched a 
plus (+) number, a minus (-) number, or a zero (0) 
number which indicates the best running position 
for each particular gear set. This dimension is 
controlled by the shimming behind the inner pinion 
bearing cup. 


NOTE: Do not use the button of the pinion for 
pinion positioning. The button of the pinion is no 
longer a ground surface. 


For example, if a pinion is etched a plus m+8 
(+3), this pinion would require 0.08mm (0.003 
inch) less shims than a pinion etched ‘‘0’’. This 
means by removing shims, the mounting distance 
of the pinion is increased, which is just what m+8 
(+3) indicates. Or if a pinion is etched m-8 (-3), 
we would want to add 0.08mm (0.003 inch) more 
shims than would be required if the pinion were 
etched ‘‘0’’. By adding 0.08mm (0.003 inch) 
shims, the mounting distance of the pinion was 
decreased, which is just what m-8 (-3) indicated. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


If the old ring and pinion set is to be reused, Measure each shim separately with a micrometer 
measure the old shim pack and build a new shim and add together to get the total shim pack 

pack to this same dimension. If a baffle and thickness from the original buildup. 

Slinger is used in the axle assembly, it is lf a new gear set is being used, notice the (+) or 
considered as part of the shim pack. (-) etching on both the old and new pinion and 

To change the pinion adjustment, shims are adjust the thickness of the new shim pack to 
available in thicknesses of 0.08, 0.13 and compensate for the difference of these two 
0.25mm (0.003, 0.005 and 0.010 inch). figures. 

NOTE: If baffle or slinger is bent or mutilated, it For example, if the old pinion reads m+5 (+2) 
should be replaced. and the new pinion is m-5 (-2), add 0.10mm 


(0.004 inch) shims to the original shim pack. 


New Pinion Marking (English) 
Old Pinion 


a eee tae ek ee a ee ee ee 
| +3 | +0.007_| +0006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 | 0 | -0.001_| 
| +2 | +0006 | +0.005 | +0.004 | +0.003 | +0.002 | +0001 | 0 | -0.001 | -0.002_| 
| +1 | +0005 | +0.004 | +0003 | +0002 | +0001 | 0 | -0.001 | -0.002 | -0.003_| 
| oi +0.004 | +0.003 | +0.002 | +0001 | 0 | 0001 | -0.002 | -o.003 | -0.004 
| 1 | +0008 | +0.002 | +0001 | 0 | 0.001 | 0002 | -0.003 | -0.004 | -0.005 _ 
| 2 | +0002 | +0.001 | 0 | -o.001 | -0.002 | 0003 | -0.004 | -0.005 | 0.008 _ 
ps | +0001 | oo | 0.001 | -o.002 | -0.003 | -0.004 | -0.005 | -o.008 | -0.007_| 
pT 0.001 | -0.002 | -0.003 | -0.004 | -0.005 | -o.008 | -o.007 | -0.008 | 


TE4091A 


New Pinion Marking (Metric) 


Old Pinion 
Marking 


po 
[+e | +i | +i | +13 | +10 | +08 | +os | +03 | 0 | 09 
pots | es | +13 | +10 | +08 | +05 | +03 | oo | os] 
a A ee  - 
a 
ps | toe | +05 | +03 | os] 5] | tt 
ps | +05 | +03 | oT os Tos |e | to Tt Tt 


TE4092A 


Pinion Bearing Cup Installation . Place the Outer Bearing Cup Replacer Tool 
Place the preload shims and baffle, if required, TS6T-46 16-B 1 on the outer bearing cup. 
under the inner cup as shown. . Install the Threaded Drawbar T75T-1176-A into 
Place the inner and outer bearing cups into the the replacer tools. Tighten the drawbar to install 
carrier bore. the cups into the carrier bore. 


Place the Inner Bearing Cup Replacer Tool 


T56T-46 16-B2 on the inner bearing cup. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pinion Bearing Cup Installation 


INNER BEARING CUP OUTER BEARING INNER CUP 


ualetedat CUP REPLACER 
TOG Toes T56T-4616-B1 Ne EW 


OUTER CUP 


INSTALLATION 
DRAW BAR VIEW 
INNER CUP OUTER CUP T75T-1176-A 


Depth Gauge Check 


NOTE: If any of the gauge surfaces become nicked, GAUGE 
the high spots must be removed with a medium India DISC 
oilstone to ensure correct readings. 


1. Refer to the chart below for the correct tools for 
the particular axles. 
ALIGNING 


2. Place anew inner pinion bearing over the proper R HANDLE 
aligning adapter and insert into the pinion bearing NER 
retainer assembly. Place the outer pinion bearing PINION 
(new or used if in good condition) into the bearing TUBE BEARING 
cup and assemble the handle onto the screw and 
hand-tighten. Note the 3/8 inch square drive in 


the handle to be used for obtaining the proper 
pinion bearing preload. Tighten to preload of 
2.26-4.51 N-m (20-40 in-Ib). 


Center the proper gauge tube into the differential 
bearing bore. Install the bearing caps and tighten 
capscrews to 109-122 N-m (80-90 ft-lb). 


Using a feeler gauge tool or shims, select the 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the feeler 
gauge directly along the gauge block to ensure a 
correct reading. 


NOTE: The feeler gauge fit between the gauge 
tube and the gauge block should be a slight 
drag-type feeling. Make sure shims or feeler 
gauges are free of dirt to ensure a correct 
reading. 


SRE: 


#|3 
it 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pinion Bearing Preload and Final Depth Check 


1. Assemble slinger (if used) onto pinion. Assemble 
bearing cone using Axle Bearing / Seal Plate 
T75L-1165-B and Axle Bearing / Seal Replacer 
T75L-1165-DA. 


PRESS 


AXLE BEARING/ 
SEAL REPLACER 
T75L-1165-DA 
AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


2. Assemble outer bearing cone, slinger and oil seal 
into housing. Coat the oil seal with grease. Install 
the drive pinion oil seal with Pinion Seal Replacer 
T56T-4676-B. After installation, make sure the 
garter spring did not pop out. If the garter spring 
pops out, remove and replace seal. 


OIL SEAL REPLACER 
TS6T-4676-8 


- 


Assemble pinion preload shims onto pinion and 
install housing. 


Assemble end yoke, washer and old pinion nut. 
Tighten nut to specifications listed at the end of 
this section. 


Using an N-m (in-lb) torque wrench, rotate pinion. 
The torque required to rotate the pinion should be 
between 2.26-4.51N-m (20-40 in-Ib). To increase 
preload, remove shims from drive pinion. To 
decrease preload, add shims to pinion. 


If rotating torque is within specifications, remove 
nut and install new pinion nut and tighten to 
specifications listed at the end of this section. 


E7118-1A 


The illustration shows the arrow in the pinion 
pointing in two directions. 


@ The arrow pointing toward the end yoke 
indicates by removing pinion position shims, 
the distance from the centerline of the axle to 
the pinion mounting surface (back face of 
pinion) is increased giving a plus reading. 


@ The arrow pointing toward the drive pinion 
indicates by adding pinion shims, the distance 
from the centerline of the axle to the pinion 
button is decreased, giving a minus reading. 


@ The pinion bearing preload shim pack does not 
affect the pinion depth setting. 


@ However, pinion position shim change will 
affect pinion preload. If position of pinion is 
changed, the preload shim pack must be 
changed in the same amount in order not to 
change preload. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


@ The arrows on the ring gear show the method 
for increasing or decreasing ring gear backlash 
by inserting or removing differential bearing 
shims. 


COMPANION FLANGE 
REPLACER 
T85T-4851-AH 


DANA REAR AXLE 


, PINION 


SHIM PACK 
OUTER 


PINION LOCATING 
SHIM PACK 


DECREASE 
'BACKLASH— 


o ee ee ee 


Assembly of Differential Into Housing 


DIFFERENTIAL BEARING Ring Gear and Pinion Backlash 


SHIM PACKS 1. Place differential assembly into housing. 
Differential master bearings should still be 
E6406-C assembled to case. 
. Set up Dial Indicator TOOL-4201-C. Force ring 
7. Install the yoke with Companion Flange Replacer gear into mesh with the pinion. Rock ring gear to 
T85T-485 1-AH or equivalent, if necessary to allow the teeth of the gears to mesh. With force 
draw the drive pinion up to engage the nut. still applied to the differential case, set indicator 


8. Install the washer and nut and tighten nut to at zero. 


torque specification listed at the end of this 
section. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Force the differential case (ring gear) away from 
the pinion gear to obtain an indicator reading. 
Repeat until the same reading is obtained each 
time. 


NOTE: This reading will be the necessary amount 
of shims required between the differential case 
and differential bearings on the ring gear side. 


4. Remove indicator and differential case from the 
carrier. 


5. Remove master bearings from differential case. 


DIAL 
INDICATOR 
D78P-4201-8 OR 
TOOL-4201-C 


\ / E7119-1C 


6. Asdetermined in Step 3, place the required 
amount of shims on the ring gear hub of the 
differential case. 


For example: if the reading in Step 3 was 1.14mm 
(0.045 inch), place 1.14mm (0.045 inch) amount 
of shims on the hub of the ring gear side of the 
differential case. 


7. Install the bearing cone on the ring gear side of 
the differential case. Drive the bearing onto the 
hub using Differential Bearing Cone Replacer 
D81T-4221-A or equivalent as shown. 


Axle, Front Drive, Dana Model 60 Monobeam 


INSTALL STEP 
PLATE HERE 


10. 


05-02J-25 


DIFFERENTIAL SIDE 
BEARING REPLACER 
D81T-4221-A 


D80L-630-7 E6407-16 
To determine the correct amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained in 
Step 3 from the total differential case end play. 
Total case end play was determined under Steps 
10 and 11 of Differential Case Assembly. When 
this amount is determined, add 0.36mm (0.015 
inch) to the amount. This is the required amount of 
shims to be placed on the hub of the drive pinion 
side of the differential case. 


For example, Total Differential Case End Play 
was 2.30mm (0.091 inch). The reading in Step 3 
was 1.14mm (0.045 inch), and when subtracted 
from 2.30mm (0.091 inch) gives 1.16mm (0.046 
inch). 0.86mm (0.015 inch) is added to give 
1.52mm (0.061 inch) amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case. 


Place the required amount of shims on the hub of 
the drive pinion side of the differential case. 


Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate Adapter D8OL-630-7 or equivalent for 
Model 60 axles on the ring gear side bearing to 
protect the bearing during installation of the drive 
pinion side bearing. 


. Place the bearing on the drive pinion side hub and 


drive it on using Differential Bearing Cone 
Replacer D81T-4221-A or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Install spreader and indicator to carrier. Remove 
indicator. 


CAUTION: Do not spread carrier over 
0.38mm (0.015 inch). 


DIFFERENTIAL 
ae appl HOUSING SPREADER 
TOOL-4000-E 


SPREADER MUST ACCOMODATE 292mm 
(11.50 INCH) DISTANCE BETWEEN € OF 
HOLE TO ¢ OF HOLE 


£0074-1B 


13. Assemble differential bearing cups to differential 
bearing cones. 


14. Install differential assembly into carrier. Use a 
rawhide hammer to seat differential assembly into 
crossbore of carrier. 


NOTE: Avoid nicking the teeth of the ring gear 
and pinion during assembly. 


15. Remove the spreader from the differential case. 


: TiN 
a) 
Wr 
*' bo 
KS NE 


Ny 


2 won 
a) = 


£8018-1A 


16. Install bearing caps. Make sure the letters 
stamped on the caps correspond with those on 
the carriers. Tighten bearing cap screws to 
specifications listed at the end of this section. 


Axle, Front Drive, Dana Model 60 Monobeam 


BEARING CAPS 


. Check ring gear and pinion backlash in three 
equally spaced points with dial indicator. 


Backlash tolerance is 0. 13-0.23mm 
(0.005-0.009 inch) and cannot vary more than 
0.05mm (0.002 inch) between points checked. 


High backlash is corrected by moving the ring 
gear closer to the pinion. 


Low backlash is corrected by moving ring gear 
away from the pinion. 


These corrections are made by switching shims 
from one side of the differential case to the other. 


DIAL INDICATOR 
TOOL-4201-C 


E7500-18 


18. Obtain a gear tooth contact pattern. Check as 
outlined under Gear Tooth Contact Pattern Check 
in this section prior to complete reassembly. 


19. The cover face of the carrier and the flat surface 
of the cover plate must be free of any oil film or 
foreign material. 


Sealant material must meet specifications of 
D6AZ-19562-AA or -BB (ESB-M4GQ92-A) or 
equivalent. 


05-02J-26 
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DISASSEMBLY AND ASSEMBLY (Continued) 


20. 


Apply RTV Silicone Rubber Sealer 
D6AZ-19562-AA or -BA (ESB-M4G92-A) or 
equivalent to cover plate surface. Make sure the 
sealer bead (3. 18-6.35mm | 1/8 to 1/4 inch| 
wide) is laid on the inside of the cover screw 
holes. The bead is not to pass through the holes 
or outside of the holes. 


CONTOUR OF BEAD 


E6667-1A 


Install two cover screws into cover at 8 o’clock 
and 2 o'clock positions. Use these two holes to 
guide cover plate into position on the carrier. 


Install remaining screws. Tighten alternately and 


Axle, Front Drive, Dana Model 60 Monobeam 


Allow one hour curing time before filling 
carrier with the proper amount of specified 
lubricant and vehicle operation. 


. Install the axle shafts as described under Axle 


Shaft in the Removal and Installation portion of 
this section. 


. Connect the steering linkage to the steering 


knuckle. 


Gear Tooth Contact Pattern Check 


il 


When rolling a teeth pattern, use a special 
marking compound (tube) to obtain gear tooth 
mesh contact pattern. 


To check the gear tooth contact, paint the gear 
teeth with the special marking compound. 


NOTE: A mixture that is too wet will run and 
smear, too dry a mixture cannot be pressed out 
from between the teeth. 


Rotate ring gear (use a box wrench on the ring 
gear attaching bolts as a lever) several complete 
revolutions in both directions or until a clear tooth 
contact pattern is obtained. 


05-02J-27 


evenly. Tighten screws to 41-54 N-m (30-40 ft-lb). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Certain types of gear tooth contact patterns on 
the ring gear indicate incorrect adjustment. 
Incorrect adjustment can be corrected by 
readjusting the ring gear and/or the pinion. 


ACCEPTABLE TOOTH PATTERN LIMITS 
ANY COMBINATION OF DRIVE AND oo 
PATTERNS SHOWN ities 


HEEL 
HEEL 
2 6 
3 7 


4 4 COAST E8196-2A 


LOW TOE COAST 
3 7 


DRIVE 


The previous illustration shows acceptable tooth . Some clearance between the pattern and the 
patterns for all axles. In general, desirable tooth top of the tooth is desirable. 


satatle should have the following . There should be no hard lines where the 
characteristics: pressure is high. 


a. Thedrive pattern should be fairly well 
centered on the tooth. 


b. Thecoast pattern should be fairly well 
centered on the teeth. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Anindividual gear set need not conform exactly to a. Thinner shim, with the backlash set to 
the ideal pattern to be acceptable. Any specification, moves the pinion farther from 
combination of drive and coast patterns shown is the ring gear. 
acceptable. 


b. Thicker shim, with the backlash set to 
specification, moves the pinion closer to the 
ring gear. 


NOTE: When making pinion position 
changes, shims should be changed in the 
Bees She range of .05mm (.002 inch) to . 10mm (.004 


LENGTHWISE inch) until correct pattern has been obtained. 
BEARING 
ARC 
——---- ba DRIVE SIDE | COAST SIDE 


HEEL TOE | TOE HEEL 


ROOT 
pea Geen Teor BACKLASH CORRECT. 
THINNER PINION POSITION SHIM 
DRIVE SIDE COAST SIDE SHIM REQUIRED. 
HEEL TOE TOE HEEL 


BACKLASH CORRECT. 
THICKER PINION POSITION 
SHIM REQUIRED. 


= 


PATTERN INTERPRETATION THICKER PINION POSITION SHIM WITH THE BACKLASH 
(RING GEAR) CONSTANT MOVES THE PINION CLOSER TO THE RING GEAR. 
DRIVE PATTERN MOVES DEEPER ON THE TOOTH (FLANK 

NORMAL OR DESIRABLE PATTERN. THE CONTACT) AND SLIGHTLY TOWARD THE TOE. 
DRIVE PATTERN SHOULD BE CENTERED ON COAST PATTERN MOVES DEEPER ON THE TOOTH AND TOWARD 
THE TOOTH. THE COAST PATTERN SHOULD THE HEEL. 
BE CENTERED ON THE TOOTH, BUT MAY BE THINNER PINION POSITION SHIM WITH THE BACKLASH 
SLIGHTLY TOWARD THE TOE. THERE CONSTANT MOVES THE PINION FURTHER FROM THE RING 
SHOULD BE SOME CLEARANCE BETWEEN GEAR. 


THE PATTERN AND THE TOP OF THE TOOTH. DRIVE PATTERN MOVES TOWARD THE TOP OF THE TOOTH 


(FACE CONTACT) AND TOWARD THE HEEL. 


THE TOE OF THE GEAR TOOTH IS THE PORTION OF THE TOOTH COAST PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF AND SLIGHTLY TOWARD THE TOE. E8197-1A 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 


THE OUTER END. THE cor LAND OF A GEAR TOOTH IS THE 
HE TOOTH. 8. If the pinion positioning shims are correct: 
E8196-1A 


@ decreasing backlash moves the ring gear 
closer to the pinion. Drive pattern (convex side 
of gear) moves slightly lower and toward the 
toe. Coast pattern (concave side of gear) 
moves lower and toward the toe. 


7. Since each gear set rolls a characteristic pattern, 
the patterns shown are considered acceptable 
and should be used as a guide. The drive pattern 
is rolled on the convex side of the tooth, and the 
coast pattern is rolled on the concave side. 


The movement of tooth contact patterns with 
changes in shimming can be summarized as 
follows: 
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DISASSEMBLY AND ASSEMBLY (Continued) 


® increasing backlash moves the ring gear away ® If backlash is low, the ring gear must be moved 
from the pinion. Drive pattern moves slightly away from the pinion by moving shims from the 
higher and toward the heel. Coast pattern ring gear side to the opposite side. 
moves higher and towards the heel. NOTE: When a change in backlash is required, 
NOTE: If the patterns are not correct, make the backlash shims should be changed in the range of 
changes as indicated. The differential case and 1-1/2 times the amount of backlash required to 
drive pinion will have to be removed from the bring the gears into specification. For example, if 
carrier housing to change a shim. the backlash needed to be changed by .10mm 


(.004 inch), the shim pack should be changed by 
.15mm (.006 inch) as a starting point. The actual 
PROFILE amount of backlash change obtained will vary 
~”y N depending upon the ratio and gear size. 


TOE 


SGnne 
pee Axle Shaft 
Seen nena Gees Disassembly 
1. Remove the axle shaft as described under Axle 
Shaft in the Removal and Installation portion of 
ROOT RING GEAR TOOTH this section. 
2. If installed, remove the spacer from the axle 
DRIVE SIDE COAST SIDE shaft. 
ge TOE anes i 3. Remove the rubber Rolling Diaphragm Seal from 
= the axle shaft. 


AXLE ROLLING DIAPHRAGM SPACER 
PATTERN INTERPRETATION AFT SEA 
(RING GEAR) 


NORMAL OR DESIRABLE PATTERN. THE 
DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD 
BE CENTERED ON THE TOOTH, BUT MAY BE 
SLIGHTLY TOWARD THE TOE. THERE 
SHOULD BE SOME CLEARANCE BETWEEN 
THE PATTERN AND THE TOP OF THE TOOTH. 


o" 
(ace Sy CC—— I 3 
\@\ oa: 


THE TOE OF THE GEAR TOOTH IS THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 
THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE 
SURFACE OF THE TOP OF THE TOOTH. 


Remove the snap rings that retain the bearings in 
the yoke and axle shaft. 


5. Position U-Joint Tool T74P-4635-C on the shaft 
and press the bearings out of the yoke. If the 
bearing cannot be pressed completely out of the 
yoke, remove the bearing with vise grip or 
channel lock pliers. Mark the yoke and shaft so 
they can be assembled in the same position. 


6. Re-position the U-Joint Tool T74P-4635-C to 
press on the spider to remove the bearing from 
the opposite side of the yoke. 


7. Remove the yoke from the spider. 
Assembly 


1. Position the spider in the axle shaft and press the 
bearing 6mm (1/4 inch) below the axle shaft 
surface using Pinion Bearing Cone Remover 
D79L-4621-A or equivalent. 


2. Remove the tool and install a new snap ring. 


3. Start anew bearing on the opposite side of the 
axle shaft. 


4. Install the U-Joint Tool and press the bearing until 
the snap ring of the opposite bearing contacts the 
axle shaft. 


Remove the tool and install a new snap ring. 


E8196-1A 


9. Check ring gear backlash by installing a dial 
indicator on the carrier housing. Check ring gear 
and pinion backlash at three equally spaced 
points on the ring gear. 


NOTE: Backlash tolerance is 0.13-0.23mm 


(0.005-0.009 inch) and cannot vary more than 
0.08mm (0.003 inch) between the three points. 


@ If backlash is high, the ring gear must be | 
moved closer to the pinion, by moving shims 
too the ring gear side to the opposite side. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Install the yoke on the spider in position marked . Check the U-joint for freedom of movement. If a 
during disassembly. binding condition results, tap the ears of the axle 
shaft sharply to relieve the binding. DO NOT 
INSTALL AN AXLE SHAFT IF THE U-JOINT 
shaft. SHOWS SIGNS OF BINDING. 


Install the rubber Rolling Diaphragm Seal on the 
axle shaft. The lip of the seal should face towards 
the spindle. 


Install two new bearings and snap rings in the 
yoke and spider in the same manner as the axle 


ADJUSTMENTS 


Front Wheel Bearing Adjustment 


Refer to Section 05-02L for front wheel bearing 
adjustment procedures. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont'd) 


Description | oem Lb-Ft Description | om | Lb-Ft 
Pinion Shaft Nut 298-379 | 220-280 Stabilizer Bar U-Bolt | 65-92 | 48-68 


Differential Bearing Cap 109-122 80-90 Spindle Connecting 70-100 
Capscrews Rod-To-Steering Knuckle 
Castellated Nut 


Ring Gear Bolts/ Nuts | 136-162 | 100-120 _ 
Stabilizer Bar Bracket U-Bolt | 65-92 | 48-68 


Ring Gear Bolts /Nuts Grade 9, C7 169-183 125-135 
Lines on Bolt Head Lower Ball Joint Nut | 203 | 150° 


Oil Filler Plug 28-40 | 20-30 | Upper Ball Joint Nut ee ee 
U-Joint U-Bolt Nuts 21-27 | 15-20 | 


Spindle-To-Steering Knuckle Nuts 68-81 | 50-60 | 
Cover-To-Housing Bolts | 41-64 | 30-40 Outer Locknut 217-277 | 160-205 
Tracking Bar Nut & Bolt 221-275 163-203 


i ‘ : Capscrews — 6 Torx®-Head 4.0-6.0 35-50 In-Lb 
Stabilizer Link Nut 28-48 21-33 a Requires specific tightening sequence for proper 
installation. Refer to ball joint installation procedure in this 


(Continued) section for procedure. 
DANA AXLE ADJUSTMENTS 
Backlash Between Ring Gear and Pinion 0.13-0.23 mm Pinion Bearing Preload (with new bearings) 1.7-3.95 Nem 
(0.005-0.009 inch) (15-35 in-Ibs) 


Backlash Maximum Variation Between Teeth 0.05 mm 
(0.002 inch) 


CE6659-2B 


AXLE LUBRICANT CAPACITIES 


he Nadel _| Ford Space us Pi [mp P| Utes 
[so | Hpi Gear iter CZRROE CESWARCIOGN eames +d sa‘ as | 28 


CE6658-2A 
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SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number 
D78P-4201-B 
D80L- 100-H 
D8OL- 100-W 
D80L-100-T 
D80T-4020-F48 
D81L-4000-A 
D81T-4020-F54 
D81L-4220-A 
D81T-4221-A 
D81T-4222-D 
D81T-4628-A 
D81T-4628-D 
D85T-1197-A 
D81T-3010-A1 
D81T-3010-A3 
D81T-3010-A4 
D81T-3010-A5 
D80L-630-7 


Receiver Cup 


Step Plate Adapter 
Tool Number / 
Description Illustration 

impact Ss aa 


impact Slide Hammer 
TSOT-100-A 


T56T-46 16-B 
Inner and Outer Bearing Cup 
| Replacer Tool 


T79P-4020-A 
Pinion Depth Gauge Set 


T56T-4676-B 
Pinion Seal Replacer 


T57T-4851-B 
Companion Flange Holding Tool 


T57T-4851-B 


(Continued) 
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Tool Number / 
Description Illustration 


T64P-3590-F 
T64P-3890-F 


Pitman Arm Puller 


T74P-4635-C 


<a 


T7SL-1168-B 


T65L-485 1-B 
Companion Flange Remover 


T74P-4635-C 
U-Joint Tool 


T75L-1165-B 
Axle Bearing / Seal Plate 


T75L-1165-DA 
Axle Bearing/Seal Replacer 


T75L-1165-DA 


T75T-1176-A 
Threaded Drawbar 


T75T-1176-A 


T77F-1102-A 
Bearing Cup Puller 


T77F-1102-A 


T77L-9533-B 
Jet Plug Remover 


T77L-9533-B 


T78P-4851-A 
Holding Tool 


T80T-4000-R 
Bearing Replacer 


(Continued) 
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05-02J-33 Axle, Front Drive, Dana Model 60 Monobeam 05-02J-33 


SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


Tool Number / Tool Number/ 
Description Illustration Description Ilustration 


T80T-4000-W T92T-4000-A 
Driver Handle \ dA Glas ce Spindle Seal Replacer 
T80T-4000-W ; 
T83T-4676-A T92T-4000-A 
Pinion Seal Replacer 
T92T-3010-A 
Ball Joint Remover/Replacer 
(Outside) 
T83T-4676-A 


TOOL-1175-AC T92T-3010-A 


Seal Remover 
T92T-3010-B 
Ball Joint Remover/Replacer ? 
TOOL-1178-AC (inside) i 
\ 


TOOL-4000-E T92T-3010-B 
Differential Housing Spreader 


ROTUNDA EQUIPMENT 


Tool Number Description 
TOOL-4201-C 014-00257 Differential Repair Stand 
platmeieator aie 077-00008 Low Lift Transmission Jack 


TOOL-4858-E 
Companion Flange Replacer 


(Continued) 
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SECTION 05-02K Axle, Front Drive, Dana Models 44 


and 50 


SUBJECT PAGE 
ADJUSTMENT Siaivscsanccccesiccsietinisesscesvetewatsecedsetecnnces 05-02K-33 
DESCRIPTION AND OPERATION 
Automatic Locking Hubs Operation (Standard 
ON Bronco and F-150 4X4 .......ccccesncncecssccccscvevecs 05-02K-8 
Free Running Position, Manual Locking 
PIOUS cciivievcsiecersdsrcocensscesccacasisasencestatevesteseeeussnetes 05-02K-8 
Front-Wheel Drive Manual Hub................cccceccescees 05-02K-7 
LOCK POSIUION sicsiseuionah ce scctncecsacetacdtweascise ves veasevsees 05-02K-8 
DIAGNOSIS AND TESTING............cccscscscsvscscscsccecncees 05-02K-8 
DISASSEMBLY AND ASSEMBLY 
Bearing Cup and Drive Pinion 
UNS CU ACI ON iicacissiciasis cancdiceceeceserssteeweis edcucesesscws 05-02K-27 
Cardan-Type U-JOint ...........cccccscccveccscesccceccencecs 05-02K-21 
CAIN Ol sais ccvecccesa sacs ociecueceuuuseeeaucaveuesssecdveeswnesecsses 05-02K-21 
Depth Gauge Check. ............ccscccecesescencccecenencececs 05-02K-26 
Differential Case .............cccccccccsccncecceccccncveccscenns 05-02K-28 
Differential Case Assembly to Carrier .............00 05-02K-28 
Drive Pinion Installation .............cccscccccencesccnncceces 05-02K-24 


VEHICLE APPLICATION 


F-150-250 4x4 and Bronco Vehicles 


SUBJECT PAGE 
DISASSEMBLY AND ASSEMBLY (Cont’d.) 
Drive Pinion Preload Check..........cccccsccscccsssscecens 05-02K-27 
Gear Tooth Contact Pattern Check ...........ssscscees 05-02K-30 
Total Differential Case End Play..............ssesssscees 05-02K-23 
REMOVAL AND INSTALLATION 
Axle Housing Pivot Bushing (IFS Front Drive 
PKNO) cccatissacesteccecsecencnscsccendessecswabcesessvueuseecuverws 05-02K-20 
Dana Four Wheel Drive Front AXxle..........ccccsssssseees 05-02K-8 
Left Differential Seal .............ccccccccveccsceccucessnnces 05-02K-20 
Right Slip-Yoke and Stub Shaft Assembly, 
Carrier, Carrier Oil Seal, and Bearing .............. 05-02K-17 
Spindle, Right and Left Shaft and Joint 
PSSOINIY aiicaccdcscctarcasscisccsessovcieseonssetavesascecaues 05-02K-14 
Steering KNUCKIe...........ccccccceccnccsccccesccccsncsscsscecs 05-02K-12 
SPECIAL SERVICE TOOLG...........ccccsceccsccccccecencsaces 05-02K-33 
SPECIFICATIONS wsacssicacececnscecssvscccicdoseuccccecesvestessie 05-02K-33 
VEHICLE APPLICATION ...........ccccccscsccscsccccsnecccscesecss 05-02K-1 


DESCRIPTION AND OPERATION 


Three types of Dana front-drive axles are available for 
Ford light truck application. The Dana 44-IFS 
(Independent Front Suspension) is available on Bronco 
and F-150 4x4. The Dana 44-IFS-HD (Independent 
Front Suspension — Heavy Duty) is available on 
F-250 4x4. The Dana 50-IFS (Independent Front 
Suspension) is available on F-250 4x4 equipped with 
Heavy Duty Front End option or F-250 SuperCab 
vehicles. 


All axles are basically alike with some differences 
between the three. The 44-IFS is on vehicles equipped 
with front coil springs. The 44-IFS-HD and 50-IFS are 
on vehicles equipped with front leaf springs. 


The 44-IFS may be equipped with either automatic 
hubs or manual hublocks. The 44-IFS-HD and 50-IFS 
axles are equipped with manual locking hubs only. 


The front axle is of the integral carrier-housing, 
hypoid-gear type, in which the centerline of the drive 
pinion is mounted above the centerline of the ring gear. 


On IFS front driving axles, the cover on the front of the 
carrier housing is integral with the left axle arm 
assembly. A metal tag, stamped with the gear ratio 
and part number is secured to the housing by one of 
the carrier mounting bolts (Section 05-00). 
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DESCRIPTION AND OPERATION (Continued) 


Dana 44-IFS Front Drive Axle, Bronco and F- 150 4x4 with Automatic Hub Locks 
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Axle, Front Drive, Dana Models 44 and 50 


DESCRIPTION AND OPERATION (Continued) 


05-02K-3 


3219 


3010 
4036 


ONO A AWN = 


3249 


38177 


4A460 
802857 


3A429 
3M387 


Part 
Number Description 


Shaft (RH) 

Axle Arm Assembly 
Pivot Bushing 
Housing 

Gasket (form in place) 
Slip Shaft 

Seal 

Keystone Clamp 
Universal Joint Kit 
Boot 

Shaft 


4222 
3254 


Oil Seal 
Bearing 
C-Clip 
Cup 
Seal 


4067 
4221 
4236 
4215 
4230 
4228 
4236 


4204 


4211 
4230 
4228 
4670 
4672 
4628 
4630 
4209 
4851 


4859 


(Continued) 


357228-S 


350672-S 


351126-S 
356504-S 


Cap 
Shim 
Cone and Roller 

Side Gear 

Differential Pinion Gears 
Washer 

Washer 

Side Gear 

Bolt 

Case Assembly 

Bolt 

Differential Pinion Shaft 
Washer 

Washer 

Baffle (inner Rear) 

Shim 

Cup 

Cone and Roller 

Ring Gear and Drive Pinion 
Flange Assembly 

Nut 
Washer 
Deflector 


41 


42 


4676 
4670 
4621 
4616 
4109 
3B404 
3B404 


32 19 (RH) 
3220 (LH) 


3249 


1175 
4222 
4221 
3105 
3123 
1175 


2K004 (RH) 
2K005 (LH) 


87747-S2 
3B 177 
3A049 
72035-S 
3B 102 


3B 102 


3130 (RH) 
3131 (LH) 


3739 12-S 
33925-S 
35704 
4222 
4221 
1195 
1198 
1197 
10245 


Part 
Number Description 


Seal 

Slinger (Outer) 
Cone and Roller 
Cup 

Shim 

Camber Adjuster 
Weldnut 

Camber Adjuster 
Shaft Assembly 


Seal 
Universal Joint Kit 
Hub 

Rotor 

Wheel Seal 

Cup 

Cone and Roller 
Spindle 

Bearing 

Seal 
Shield 


Filler Plug 

Pivot Bushing 
Nut 

Pin 

Joint Assembly 
Nut 

Joint Assembly 
Snap Ring 
Steering Knuckle 


Stop Screw 
Jam Nut 
Nut 

Cup 

Cone and Roller 
Locknut 
Retainer 
Locknut 
Thrust Washer 
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DESCRIPTION AND OPERATION (Continued) 


Dana 44-IFS Front Drive Axle, Bronco and F- 150 4x4 with Manual Hub Locks 


4 E7130-E 
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DESCRIPTION AND OPERATION (Continued) 


Part Part 
Number Description Number Description 


39 


(Continued) 


75 


1 | 3219 Shaft (RH) 356504-S Washer 
2 |;— Axle Arm Assembly (RH) 40 | 4859 Deflector 
3 |3B177 Pivot Bushing 41 4676 Seal 
4 {3010 Housing 42 | 4670 Slinger (Outer) 
5 | 4036 Gasket (form in place) 43 | 4621 Cone and Roller 
6 |— Slip Shaft 44 | 4616 Cup 
7 | 4A460 Seal 45 | 4109 Shim 
8 | 802857 Keystone Clamp (2) 46 | 3B404 Camber Adjuster 
9 | 3249 Universal Joint Kit 47 |— Weldnut 
10 | 3A429 Boot 48 | 3B404 Camber Adjuster 
11. | 3M387 Shaft 49 | 3219(RH) Shaft Assembly 
12 Oil Seal 3220 (LH) 
13 Bearing 90 | — Seal 
14 C-Clip 51 | 3249 Universal Joint Kit 
15 | 42920 Cup 53 | — Hub and Rotor 
16 3254 Seal 54 1175 Wheel Seal 
7 | — Cap 55 | 4222 Cup 
18 4067 Shim 56 4221 Inner Wheel Bearing 
19 | 4221 Cone and Roller 97 =| 3105 Spindle 
20 | 4236 Side Gear 88 | 3123 Bearing 
21 | 4215 Differential Pinion Gears 99 | 1175 Seal 
29 4230 Washer 60 | 2K004 (RH) Shield 
23 | 4228 Washer 2K005 (LH) | 
04 | 4236 Side Gear 61 87747-S2 Filler Plug | 
95 | 357228-S Bolt 62 | 3B177 Pivot Bushing 
26 | 4204 Case Assembly OS: (1 Sn0a2 Nut 
27 | 350672-S Bolt Be | fe080:8 lt 
28 | 4211 Differential Pinion Shaft BOF pone eo wtaeeembly 
29 | 4230 Washer an is 
30 | 4228 Washer sh e102 vidas 
— i 
. pris sta ener Real 69 | 3130 (RH) Steering Knuckle 
3131 (LH) 
33 | 46268 Cup 70 | 373912-S Stop Screw 
34 | 4630 Cone and Roller | 71 | 33925-S Jam Nut 
36 | 4209 Ring Gear and Drive Pinion 72 | 35704 Nut 
37 | 4851 Flange Assembly 73 | 4200 Cup 
38 | 951126-S Nut 74 | 4221 Outer Wheel Bearing 


1195 


Adjusting Nut 
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DESCRIPTION AND OPERATION (Continued) 


Dana 50-IFS Front Drive Axle, F-250 HD 4x4 


E4101-H 
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DESCRIPTION AND OPERATION (Continued) 


Part 
Number Description 


39 


Part 
Number Description 


05-02K-7 


1 | 3219 Shaft (RH) 356504-S Washer 
2 = Axle Arm Assembly (RH) 40 | 4859 Deflector 
3 | 3B177 Pivot Bushing 4676 Seal 
4 | 3010 Housing 4670 Slinger (Outer) 
5 | 4036 Gasket (form in place) 4621 Cone and Roller 
6 |— Slip Shaft 4616 Cup 
7 | 4A460 Seal 4109 Shim 
8 | 802857 Keystone Clamp (2) 3B404 Camber Adjuster 
3249 Universal Joint Kit 3B404 Camber Adjuster 
3A429 Boot 3219 (RH) Shaft Assembly 
3M387 Shaft 3220 (LH) 
Oil Seal oe Seal 
Bearing 3249 Universal Joint Kit 
C-Clip = Hub and Rotor 
42292 Cup pe ta Seal 
3254 Seal up 
= Cap 4221 Inner Wheel Bearing 
4067 Shim 3105 Spindle 
4221 Cone and Roller 3123 Bearing 
4236 Side Gear 1175 Seal 
4215 Differential Pinion Gears Bae ‘ap Shield 
4230 Washer ; 
4228 Washer ee. 
4236 Side Gear ae a eee 
357228-S Bolt a aene > 
4204 Case Assembly 38102 r in er bl 
350672-S Bolt a aegee 
4211 Differential Pinion Shaft ae. 
4230 Washer pigs a pid 
4228 Washer im 
; 3130 (RH) Steering Knuckle 
4670 Baffle (inner Rear) 3131 (LH) 
pale Shin 373912-S Stop Screw 
4628 Cup 33925-S Jam Nut 
4630 Cone and Roller | 7 35704 Nut 
4209 Ring Gear and Drive Pinion 4222 Cup 
4851 Flange Assembly 


4221 
1195 


Outer Wheel Bearing 


351126-S Adjusting Nut 


Nut 


(Continued) 


Front-Wheel Drive Manual Hub 


For service procedures on front hubs, refer to Section 
05-02L. 


The manual locking hub is optional equipment for the 
Dana front axle of the Bronco and F- 150-250 4x4. It is 
the internal locking type. The automatic locking hubs 
are standard on F- 150 4x4 and Bronco. 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


05-02K-8 


DESCRIPTION AND OPERATION (Continued) 


Lock Position 


When the transfer case is to be shifted into the 
position for driving the front axle, the pointer on the 
center bar of the hub must point to the pointer over the 
word LOCK on the hub lock cap. If the clutch teeth do 
not engage with the knob turned to this position, the 
clutch teeth are butted and a slight movement of the 
wheel in either direction will complete the lock. The 
front axle will now drive the wheels. Do not operate in 
four-wheel drive with the hubs disengaged. 


MANUAL LOCKING HUBS 


RUNNING POSITION 
POSITION £4102-1E 


Free Running Position, Manual Locking Hubs 


When the transfer case is to be shifted into the 
position for driving the rear axle only, turn the pointer 
on the center bar of the hub so it points to the pointer 
over the word FREE on the hub lock cap. This will 
disengage the clutch teeth and thus unlock the wheel 
hubs from the axle shafts. The wheels will turn freely 
on the axles. 


Make sure that the transfer case is shifted into 
two-wheel drive position before disengaging the 
free running hubs. 


If difficulty is experienced in disengagement of 
the free running hubs, a slight movement of the 
vehicle in either direction with the transfer case 
in two-wheel drive position, will reduce driveline 
wrap-up and ease disengagement. 


Automatic Locking Hubs Operation (Standard 
on Bronco and F-150 4x4 


Four-Wheel Drive — The vehicle must be stopped 
when you first shift into four-wheel drive. Place the 
transmission in neutral and the transfer case selector 
in the 4L position. The hub locks will automatically 
engage when the vehicle is driven. The transfer case 
may then be shifted between 2H and 4H with the 
vehicle moving, as long as the automatic hub locks 
remain engaged. The hubs will remain engaged until 
the disengage sequence is performed. 


Axle, Front Drive, Dana Models 44 and 50 05-02K-8 


Two-Wheel Drive — Place the transfer case in the 2H 
position. To disengage the automatic hub locks, shift 
the transmission to move the vehicle in the opposite 
direction (forward or reverse) and drive a minimum of 
3m (10 feet) in a straight line. 


CAUTION: Never shift from 2H to 4H with the 
automatic hub locks disengaged while the 
vehicle is in motion. 

CAUTION: If it is necessary to shift to or from 4L, 
bring the vehicle to a full stop before doing so. 


DIAGNOSIS AND TESTING 


Refer to Section 05-00 for diagnosis and testing 
procedures. 


REMOVAL AND INSTALLATION 


Dana Four Wheel Drive Front Axle 
F-150 4x4 and Bronco With Coil Springs 
Removal 


Raise the vehicle on a hoist or jack and install 
safety stands under the radius arm brackets. 


Remove the wheel and tire assembly and brake 
caliper. Refer to Section 06-03. 


On vehicles equipped with 4-wheel Anti-lock 
Brakes, remove the ABS sensor from the 
Knuckle. Refer to section 06-09B in the 
Body / Chassis Manual for procedure. 


Disconnect the steering linkage from the steering 
knuckles according to the procedures in Section 
11-03. 


Remove front driveshaft. Refer to Section 05-01. 


Remove front stabilizer bar. Refer to Section 
04-01B. 


Position jack under axle arm assembly and 
remove the upper coil spring retainers. Remove 
spring lower retainer bolt. Lower the jack and 
remove the coil spring, spring cushion and lower 
spring seat. 


Disconnect the shock absorber at the radius arm 
and upper mounting bracket. 


Remove the stud and spring seat at radius arm 
and axle arm. Remove bolt securing upper 
attachment to axle arm radius arm to lower 
attachment axle arm. 


. Disconnect the vent tube at the differential 
housing and discard the hose clamps. Remove 
the vent fitting and install a 1/8-inch pipe plug. 


NOTE: Make sure shipping plug has been 
removed from vent tube. A plugged vent tube can 
cause leakage past seals or sealant materials. 


. Remove the pivot bolt securing the right axle arm 
assembly to crossmember. 
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REMOVAL AND INSTALLATION (Continued) 


12. 


13. 


14. 


15. 


Remove and discard the keystone clamps and 
remove the boot from the shaft. 


Remove the right drive axle assembly and pull the 
axle shaft from the slip shaft. 


Position a jack under the differential housing. 
Remove the bolt securing the left axle assembly 
to the crossmember. 


Remove the left hand drive axle assembly. 


Installation 


ls 


13. 


Raise the vehicle on a hoist or a jack. Position the 
left drive axle assembly on a jack and position to 
the radius arm. Secure the drive axle to 
crossmember with the pivot bolt. Tighten bolt to 
163-203 N-m (120-150 ft-lb). 


Using a jack, position the right axle assembly at 
the crossmember and radius arm. Install the boot 
on the shaft so the boot seats in the grooves. 


Position new keystone clamps over the grooves 
on the boot and crimp the clamp with Keystone 
Clamp Pliers T63P-9 17 1-A or equivalent. 


Align the axle shaft and install in slip shaft. Secure 
axle assembly to crossmember with pivot bolt. 
Tighten to 163-203 N-m (120-150 ft-lb). 


Install vent fitting in differential housing. Connect 
vent tube to vent fitting using new hose clamps. 


Position spring seat and install a new stud at axle 
arm and upper radius arm. 


Install new bolt at axle assembly and lower radius 
a Tighten bolts to 245-325 N-m (180-240 
ft-lb). 


Position coil spring insulator and coil spring on 
lower spring seat. Install nut and tighten to 41-94 
N-m (30-70 ft-lb). 


Position jack under axle assembly and raise coil 
spring into position. Install upper spring retainer 
and screw. Tighten to 18-24 N-m (13-18 ft-lb). 


Lower the jack. 


. Connect shock absorbers to upper and lower 


frame brackets. 


. On vehicles equipped with 4-wheel Anti-lock 


Brakes, install the ABS sensor on the knuckle. 
Refer to section 06-09B in the Body / Chassis 
Manual for procedure. 


Install brake caliper and wheel and tire assembly. 
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14. 


15. 
16. 


17. 


Connect the steering linkage as outlined in 
Section 11-03. 


Install the stabilizer bar. Refer to Section 04-01B. 


Install the front driveshaft. Refer to Section 
05-01. 


Lower the vehicle. Check and adjust camber and 
toe-in according to Section 04-00. 


F-250 4x4, Leaf Spring Front Suspension 


Removal 


1. 


2. 


12. 
13. 


Raise vehicle on a hoist or jack and install safety 
stands. 


Remove the wheel and tire assemblies, and 
brake calipers. Refer to Section 06-03. 


CAUTION: Do not let the caliper hang with it’s 
weight on the brake hose or the hose may 
become stretched or twisted. 


Disconnect the steering linkage from the steering 
knuckles. Refer to Section 11-03. 


Remove front stabilizer bar. Refer to Section 
04-01B. 


Remove front driveshaft. Refer to Section 05-01. 


Position jack under right hand axle assembly. 
Remove the two U-bolts securing the shock 
absorber mounting plate and leaf springs to axle 
arm. 


Disconnect the vent tube at the differential 
housing. Remove the vent fitting and install a 
1/8-inch pipe plug or a vacuum fitting cap. 


Remove and discard the keystone clamps and 
remove the boot from the shaft. 


Remove the pivot bolt that secures the right hand 
axle assembly to crossmember. 


Remove the right axle assembly. Pull the axle 
shaft out of the slip shaft. 


. Position the jack under the left hand axle 


assembly. Remove the two U-bolts securing the 
shock absorber mounting plate and leaf spring to 
tube and yoke assembly. 


Position a jack under the differential housing. 


Remove the pivot bolt securing the left hand axle 
assembly to crossmember. Remove the left axle 
assembly. 
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REMOVAL AND INSTALLATION (Continued) 
F-250 4x4, Leaf Spring Front Suspension 
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REMOVAL AND INSTALLATION (Continued) 


installation 


1. Raise vehicle on a hoist or a jack and position left 
axle assembly at leaf spring assembly. Install the 
pivot bolt that secures the axle assembly to the 
crossmember. 


Secure the shock absorber mounting plate to the 
leaf spring and axle assembly with the two 
a Tighten bolts to 116-162 N-m (85-120 
ft-ib). 


Position new keystone clamps over the grooves 
on the boot and crimp the clamp with Keystone 
Clamp Pliers T63P-9 17 1-A. 


Align the axle shaft and install in slip shaft. 
Position the right hand axle assembly at 
crossmember. Install the boot on the shaft so the 
boot seats in the grooves. Install the pivot bolt 
that secures the axle assembly to crossmember. 
Tighten bolt to 163-203 N-m (120-150 ft-lb). 


Steering Knuckle 
Removal 


1. Remove the spindle and the right and left shaft 
and joint assembly as described in this section. 


Steering Knuckle Installation 


AXLE ARM 
ASSEMBLY 


LOWER BALL 
JOINT 


Install shock absorber mounting plate, leaf spring 
and axle assembly using two U-bolts. Tighten 
bolts to 116-162 N-m (85-120 ft-lb). 


Install vent fitting to differential housing and 
connect vent tube to vent using a new hose 
Clamp. 


Connect the steering linkage. Refer to Section 
11-03. 


Install brake caliper and wheel and tire assembly. 
Refer to Section 06-03. 


Install front driveshaft. Refer to Section 05-01. 


. Install front stabilizer bar. Refer to Section 


04-01B. 


. Check and adjust caster, camber and toe-in. 


Disconnect the steering linkage, if necessary, 
from the knuckle. Refer to Section 11-03. 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove the cotter pin from the top bail joint stud. 
Loosen the nut on the top stud and the bottom nut 
inside the knuckle. Remove the top nut. 


. ©) TOP 


ay NUT 


E7150-1A 


4. Sharply hit the top stud with a plastic or rawhide 
hammer to free the knuckle from the axle arm. 
Remove and discard bottom nut. Use new nut 
upon assembly. 


5. Remove camber adjuster by hand or if difficulty is 
encountered use Pitman Arm Puller T64P-3590-F. 


Note the orientation of the camber adjuster 
to make sure of the same camber setting. 


CAMBER 


/@ '; (p 
S=NJ ADJUSTER 
SS 


S 


/ETIS1-1A 


(@ 


Place knuckle in vise and remove snap ring from 
bottom ball joint socket if so equipped. 


Remove plug from C-Frame Assembly 
T74P-4635-C and replace with Plug 
T80T-30 10-A4 (View A). 


C-FRAME 
ASSEMBLY 
T74P-4635-C 


RECEIVER CUP 
T80T-3010-A2 
(F-150-250, BRONCO) 


E4213-1D 


Assemble C-Frame Assembly and Receiving Cup 
T80T-30 10-A2 for F-150 and F-250 as shown in 
View B. 


Turn forcing screw clockwise until lower ball joint 
is removed from steering knuckle. 


NOTE: Always remove lower ball joint first. 


10. Repeat procedure and remove upper ball joint. 
Installation 


Clean steering knuckle bore and insert lower ball 
joint as straight as possible. 
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REMOVAL AND INSTALLATION (Continued) 


2. Assemble C-Frame Assembly, Ball Joint 
Receiving Cup T80T-30 10-A3 and Installing Cup 
D81T-3010-A or equivalent as shown in View A to 
replace the lower bail joint on the F- 150-250 and 
Bronco (Dana 44). 


T80T-3010-A3 


INSTALLING CUP 


D81T-3010-A VIEW A 


RECEIVING CUP 
D81T-3010-A 


RECEIVING CUP 
T80T-3010-A3 


REPLACER 
T80T-3010-A1 


RECEIVING CUP 
Qe T80T-3010-A3 
VIEW C E4214-D 


3. Assemble C-Frame, Receiving Cup 
T80T-30 10-A3 and Receiving Cup D8 1T-3010-A 
or equivalent as shown in View B, to replace the 
lower ball joint on the Dana 50. 


4. Turn forcing screw clockwise until ball joint is 
firmly seated. 


NOTE: If ball joint cannot be installed to the 
proper depth, realignment of Receiving Cup 
T80T-30 10-A3 will be necessary. Install the snap 
ring on the lower ball joint. 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drggtiyam GR APPRM INC. - 2014 
ALL RIGHTS RESERVED 


Axle, Front Drive, Dana Models 44 and 50 


To install upper ball joint, assemble the C-Frame, 
Receiving Cup T80T-3010-A3 and Replacer 
T80T-3010-A1 as shown in View C and repeat 
Step 4. 


Assemble knuckle to axle arm assembly. Install 
camber adjuster on top ball joint stud with the 
arrow pointing outboard for ‘‘positive’’ camber, 
pointed inboard for ‘‘negative’’ camber. 


Install new nut on bottom socket finger-tight. 


Install and tighten nut on top socket finger-tight. 
Tighten bottom nut to 47 N-m (35 ft-lb). 


Tighten top nut to 136 N-m (100 ft-lb), then 
advance nut until castellation aligns with cotter 
pin hole. Install cotter pin. 


NOTE: Do not loosen top nut to install cotter pin. 
Retighten bottom nut to 150 N-m (110 ft-lb). 


. Install the spindle and the right and left shaft and 
joint assembly as described in this section. 


Spindle, Right and Left Shaft and Joint 
Assembly 


Removal 
Raise the vehicle and install safety stands. 


Remove the wheel and tire assembly. Refer to 
Section 04-04. 


On vehicles equipped with 4-wheel Anti-lock 
Brakes, remove the ABS sensor from the 
steering knuckle. Refer to section O6-09B in the 
Body / Chassis Manual for procedures. 


Remove the caliper as described in Section 
06-03. Securely wire the caliper to the frame. 


CAUTION: After removal, the caliper must be 
wired to the frame or otherwise supported to 
prevent suspending the caliper by the 
flexible hose. If securing the caliper is not 
practical, disconnect the brake hose from 
the caliper. Plug the hose end to prevent fluid 
loss and entry of air into the system. Upon 


caliper installation, bleed the brake system 
as described in Section 06-00, Brake, 
General, Hydraulic. 
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REMOVAL AND INSTALLATION (Continued) 


Spindle and Left Shaft and Joint Installation, Typical 
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Right Shaft and Joint Assembly Installation, Typical 
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Remove hub locks, wheel bearings, and lock nuts . Remove the nuts retaining the spindle to the 

per Section 05-02L. steering knuckle. Tap the spindle with a nylon or 
rawhide hammer to jar the spindle from the 
knuckle. Remove the splash shield. 


Remove the hub and rotor assembly and outer 
bearing from the spindle. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain, Drivetrain Aug S8fc 2014 
ALL RIGHTS RESERVED 


05-02K-16 Axle, Front Drive, Dana Models 44 and 50 05-02K-16 
, 


REMOVAL AND INSTALLATION (Continued) 


8. Onthe left side of the vehicle remove the shaft 13. Inspect the sealing surfaces of the spindle for 
and joint assembly by pulling the assembly out of severely corroded, pitted, worn or galled sealing 
the carrier. surfaces. Replace spindle if damaged. 


CHECK THESE 
SURFACES FOR 
PITTING OR 
SCORING 


E7133-1A 


14. Inspect the outer shaft of the axle shaft assembly 
for corroded, pitted, worn or galled surfaces in 
the inner oil seal and/or needle bearing areas. If 
damaged, replace the outer shaft. Repair axle 
shaft U-joint. Refer to Section 05-01. 


installation 


1. Clean all dirt and grease from the spindle bearing 
bore. Bearing bores must be free from nicks and 


9. Onthe right side of the carrier, remove and burrs. 
discard the keystone clamp from the shaft and 2. Install a new needle bearing with writing facing 
Joint assembly and the stub shaft. outward in the spindle bore with Spindle Bearing 
10. Slide the rubber boot onto the stub shaft and pull Replacer T80T-4000-R on the Dana 50, or 
the shaft and joint assembly from the splines of T80T-4000-S for the Dana 44 and Driver Handle 
the stub shaft. T80T-4000-W. 


STUB SHAFT KEYSTONE BOOT KEYSTONE 


tes COE | dh ra Se 


DRIVER HANOLE 
T80T-4000-W 


FRONT SPINDLE 
BEARING REPLACER 


(DANA 50) 
T80T-4000-S 
(DANA 44) 


RIGHT SHAFT-AND-JOINT 
ASSEMBLY E5420-1A 


11. Place the spindle in a vise on the second step of 
the spindle. Wrap a shop towel around the spindle 
or use a brass-jawed vise to protect the spindle. 


12. Remove the oil seal and needle bearing from the 
spindle with Slide Hammer T50T-100-A and 
Bearing Cup Puller T77F-1102-A. 


BEARING 
CUP PULLER 
T77F-1102-A 


SEAL AND 
BEARING 


E4215-1B 


3. Install a new needle bearing seal with the seal lip 
directed away from the spindle. Pack bearing and 
spindle hub seal with grease. Install seal with Seal 
Replacer T80T-4000-T and Driver Handle 
T80T-4000-W. 

E7132-1A 
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REMOVAL AND INSTALLATION (Continued) 


4. Install the RDS Seal on the axle shaft. The lip of 
the seal should face toward the spindle. 


E7135-B 


5. Lightly coat the thrust face of the seal in the 
spindle bore and the RDS Seal on the axle shaft 
with High Temperature 4x4 Front Axle and Wheel 
Bearing Grease E8TZ-19590-A 
(ESA-M1C198-A) or equivalent. 


APPLY GREASE 
TO SEAL LIP 


E7137-B 


6. On the right side of the carrier, install the rubber 
boot and new keystone clamps on the stub shaft 
slip-yoke. 


NOTE: Since the splines on the shaft are phased, 
there is only one way to assemble the right shaft 
and joint assembly through the knuckle and into 
the slip-yoke. 


Align the missing spline in the slip-yoke barrel with 
the gapless male spline on the shaft and joint 
assembly. 


Slide the right shaft and joint assembly through 
the knuckle and into the slip-yoke making sure the 
splines are fully engaged. 


Slide the boot over the assembly and crimp the 
keystone clamp using Keystone Clamp Pliers 
T63P-9 17 1-A. 


. On the left side of the carrier slide the shaft and 


joint assembly through the knuckle and engage 
the splines on the shaft in the carrier. 


. Install the splash shield and spindle onto the 
steering knuckle, both sides. Install and tighten 
the spindle nuts to 81 N-m (60 ft-lb) for Model 50 


axle or 47 N-m (35 ft-lb) for Model 44 axle. 


. Install the hub and rotor on the spindle. Install the 


outer wheel bearing into the cup. Refer to section 
05-02L. 


NOTE: Make sure the grease seal lip totally 
encircles the spindle. 


. Install the wheel bearing, locknut, thrust bearing, 


snap ring and locking hubs per Section 05-02L. 


. Install the disc brake caliper. Refer to Section 


06-03. 


. On vehicles equipped with 4-wheel Anti-Lock 


Brakes, install the ABS sensor on the steering 
knuckle. Refer to Section 06-098B in the 
Body / Chassis Manual for procedure. 


Right Slip-Yoke and Stub Shaft Assembly, 
Carrier, Carrier Oil Seal, and Bearing 


Removal 


1. 


Remove the nuts and U-bolts connecting the 
driveshaft to the yoke. Disconnect the driveshaft 
from the yoke. Wire the driveshaft out of the way, 
So it will not interfere in the carrier removal 
process. 
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REMOVAL AND INSTALLATION (Continued) 


Right Slip-Yoke and Stub Shaft Assembly, Carrier, Carrier Oil Seal and Bearing 


U-JOINT 
ASSEMBLY 


CARRIER 


KEYSTONE 
CLAMPS 


NEEDLE 
BEARING 


Remove both spindles and the left and right shaft 
and U-joint assemblies as described in the HOLDING FIXTURE 
Removal and Installation portion of this section T57L-500-B 

under Spindle and Right and Left Shaft and 

U-Joint Assemblies. 


BENCH MOUNTED 


Support the carrier with a suitable jack and 
remove the bolts retaining the carrier to the 
support arm. 


NOTE: Position a drain pan under the carrier 
assembly to catch the lubricant when the carrier 
is separated from the arm. 


Separate the carrier from the support arm. 
Remove the carrier from the vehicle. 
ADAPTERS 


Place the carrier ina Bench Mounted Holding 1 T80T-4000-B 
Fixture T57L-500-B and Adapters T80T-4000-B. 


E7139-1A 
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05-02K-19 Axle, Front Drive, Dana Models 44 and 50 05-02K-19 
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REMOVAL AND INSTALLATION (Continued) 


6. Rotate the slip-yoke and shaft assembly so the 
open side of the snap ring is exposed as shown. 
Remove the snap ring from the shaft. 


SLIDE HAMMER 


a Pe, TSOT-100-A 


7. Remove the slip-yoke and shaft assembly from 
the carrier. 


8. Remove the oil seal and caged needle bearings at 
the same time, using Slide Hammer T50T- 100-A 
and Collet (part of Blind Hole Puller Set) 
D8O0L-100-A or equivalents as shown. Discard 
the seal and needle bearing. 


.<) 
<j 
i 
COLLET 
Skee D80L-100-A 
x 


Installation 


1. Make sure the bearing bore is free from nicks and 
burrs. Install a new caged needle bearing on 
Needle Bearing Replacer T83T-1244-A with the 
manufacturer name and part number facing 
outward toward the tool. Drive the needle bearing 
until it is seated in the bore. 


NEEDLE BEARING 
REPLACER 
T83T-1244-A 


ORIVER 
HANDLE 
T80T-4000-W 


NEEDLE 
BEARING 


E5384-1A 
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REMOVAL AND INSTALLATION (Continued) 


2. Coat the seal with High Temperature 4x4 Front 
Axle and Wheel Bearing Grease E8TZ-19590-A 
(ESA-M1C 198-A) or equivalent. Drive the seal 
into the carrier using Needle Bearing Replacer 
T83T-1244-A. 


NEEDLE BEARING 
REPLACER 
T83T-1244-A 


E5385-1A 


3. Install the slip-yoke and shaft assembly into the 
carrier so the groove in the shaft is visible in the 
differential case. 


4. Install the snap ring in the groove in the shaft. 
Force the snap ring into position with a 
screwdriver as shown. Remove the carrier from 
the holding fixture. 


NOTE: Do not tap on the center of the snap ring. 
This may damage the snap ring. 


SSH 


A 
y 


7 
E5386-1A 


5. Clean all traces of gasket RTV sealant from the 
surfaces of the carrier and support arm and make 
sure the surfaces are free from dirt and oil. 


6. Apply a bead of Silicone Rubber D6AZ-19562-AA 
(clear) or -BA (black) (ESB-M4G92-A and 
ESE-M4G195-A) or equivalent, ina bead 6mm 
(1/4-inch) wide. 


NOTE: The bead should be continuous and 
should not pass through or outside the holes. 
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NOTE: The carrier must be installed on the 
support arm within five minutes after applying the 
RTV sealant. 


Position the carrier on a suitable jack. Install 
carrier in position on the support arm using guide 
pins to align. Install the attaching bolts and 
hand-tighten. Tighten the bolts in a clockwise or 
counter-clockwise pattern to 54 N-m (40 ft-lb). 


Install support arm tab bolts to side of carrier. 
Tighten bolts to 135 N-m (100 ft-lb). 


Install both spindles and the left and right shaft 
and joint assemblies as described in the removal 
and installation portion of this section. 


. Connect the driveshaft to the yoke. Install the 
nuts and U-bolts and tighten to 11-20 N-m (8-15 
ft-lb). 


Left Differential Seal 
Removal 


1. Remove the spindle and left shaft assembly as 
described in this section. 


2. Pull out the seal with the appropriate Puller Tool 
T58L-101-B. Remove and discard seal. 


installation 


Lightly coat a new seal with High Temperature 
4x4 Front Axle and Wheel Bearing Grease 
E8TZ-19590-A (ESA-M1C 198-A) or equivalent. 


Install seal on the Differential Axle Seal Replacer 
T80T-4000-H. 


Slide the seal and tool into the carrier housing 
bore. Seat the seal with a nylon or rawhide 
hammer. 


Install the spindle and left shaft assembly as 
described in this section. 


TOOL -T80T-4000-H 


E4108-1A 


Axle Housing Pivot Bushing (IFS Front Drive 
Axle) 


Removal 


1. Remove axle as described in this section under 
Front Drive Axle Removal and Installation. 


05-02K-20 


05-02K-21 Axle, Front Drive, Dana Models 44 and 50 05-02K-21 
ah a Ra Ee a RI ae Ee a eee Se el 


REMOVAL AND INSTALLATION (Continued) 


2. Install Forcing Screw T78P-5638-A 1, Bushing Installation 
Remover T801-5638-A 1 and Receiver Cup 1. Place pivot bushing in axle housing. Install 
T78P-5638-A3 onto the pivot bushing. Turn the Eyal gy Cup Tap Kae AS F areina eae 
forcing screw and remove the pivot bushing. T78P-5638-A1 and Bushing Replacer 
T80T-5638-A2 into housing and install bushing. 


Install the axle as described in this section under 
Front Driving Axle Installation. 


L.H. AXLE NS 


SS 


HOUSING 


SCREW 
L.H. AXLE 
T78P-5638-A1 ¥y HOUSING / / 


PIVOT 
BUSHING 


PIVOT 


BUSHING RECEIVER CUP 


REMOVER T78P-5638-A3 
T80T-5638-A1 E4112-1B 


RECEIVER CUP 
T78P-5638-A2 
T78P-5638-A1 E4113-1B 


DISASSEMBLY AND ASSEMBLY 


Cardan-Type U-Joints 


For disassembly and assembly procedures for 
cardan-type U-joints refer to Section 05-01. 


Carrier 


NOTE: 44 Series front drive axle ratios 2.72 to 1 up to 
3.73 to 1 incorporate a thick differential case flange 
and a thin ring gear. Ratios 3.92 to 1 up to 4.09 to 1 
incorporate a thin differential case flange and a thick 
ring gear. 


THIN RING GEAR 


THICK RING GEAR 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 
1. Remove carrier as described in this section. 


2. Place the carrier in a holding fixture, remove and 
clean all gasket surfaces and remove the bearing 
caps. 


Note the matched numbers or letters stamped on 
the cap and carrier. These numbers or letters 
must be matched upon assembly. 


CAP 
IDENTIFICATION 
LETTER 


E7152-C 


3. Mount Differential Housing Spreader 
TOOL-4000-E and Differential Housing Spreader 
Adapter T80T-4000-B on carrier. Place a Dial 
Indicator TOOL-4201-C on the carrier and spread 
the housing. Do not spread the carrier over 
0.25mm (0.010 inch). 


SPREADER TOOL 


DIAL INDICATOR 
TOOL-4000-E 


TOOL 4201-C 


Axle, Front Drive, Dana Models 44 and 50 


10. 


05-02K-22 


Remove the differential case from the carrier. It 
may be necessary to pry the case from the 
carrier with pry bars. Use caution to avoid 
damaging any machined surfaces. Remove and 
tag bearing cups to indicate from which side of 
the carrier they were removed. Remove the 
spreader tool. 


Turn the nose of the carrier up. Hold the end yoke 
with Holding Tool T78P-4851-A and remove the 
pinion nut and washer from the pinion shaft. 


Remove the end yoke with Yoke Remover 
T65L-485 1-B. If the yoke shows any signs of 
wear in the area of seal contact, replace the 
yoke. 


Remove the drive pinion by tapping on the drive 
pinion shaft with a rawhide or nylon hammer. 
Catch the pinion to prevent damage to the pinion. 


CAUTION: Be careful not to damage the 
pinion bearing preload shims located on the 
splined end of the pinion. If damaged, 
replace with shims of equal thickness. Do not 
lose the shims. 


Remove the drive pinion oil seal from the carrier 
bore by using Bearing Cup Puller T77F-1102-A 

and Slide Hammer T50T- 100-A. Replace the oil 
seal with a new Seal during assembly. 


SLIDE HAMMER 
T50T-100-A 


SEAL PULLER 
TOOL-1175-AC 


Oil SEAL 


he 


Remove the outer pinion bearing and the oil 
slinger from the carrier input bore. 


Remove the pinion bearing preload shims. 
Remove all shims from the carrier. Replace any 
damaged shims during assembly. Shims are 
available in thicknesses of 0.08, 0.13, 0.25 and 
0.76mm (0.003, 0.005, 0.010 and 0.030 inch). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. 


12. 


13. 


14. 


15. 


Remove the inner pinion bearing cup and baffle 
using Pinion Bearing Cup Remover D8 1T-4628-C 
(Model 44 axles) or D8 1T-4628-D (Model 50 
axles) and Driver Handle D8 1L-4000-A or 


equivalents. Drive the bearing cup out of the bore. 


PINION BEARING 

CUP REMOVER 

D81T-4628-C INNER (MODEL 44) 
081T-4628-0 INNER (MODEL 50) 
081T-4628-D OUTER (MODEL 44 AND 50) 


E4841-1A 


Turn the nose of the carrier down and remove the 
outer pinion bearing cup. Drive the cup from the 
Carrier using Pinion Bearing Cup Remover 
D81T-4628-D (Model 44 and 50 axles) and 
Driver Handle D8 1L-4000-A or equivalent. 


Remove the differential case bearings and shims 
from the case. Place Step Plate D8OL-630-5 or 
equivalent under bearing to protect the bearing. 
Install Universal Bearing Remover D81L-4220-A 
(or equivalent) and remove the bearing as shown. 
Turn the case over and remove the other bearing. 


UNIVERSAL BEARING 
REMOVER.-D81L-4220-A 


Wire the shims, bearing cup and cone together 
and identify from which side of the differential 
case they were removed. If any shims are 
damaged, replace with new shims upon 
assembly. 


Place a few shop towels over the vise to prevent 
the ring gear teeth from being nicked, after it is 
free from the case. Place the case in a vise. 


Remove the ring gear bolts. Tap the ring gear with 


a rawhide hammer to free it from the case. 
Remove the case and ring gear from the vise. 


NOTE: Whenever removing the ring gear bolts, 
discard the bolts and replace with new bolts upon 
assembly. 


Axle, Front Drive, Dana Models 44 and 50 05-02K-23 


. Remove the bearing and selective shims from the 
drive pinion with Universal Bearing Remover 
D81L-4220-A or equivalent. 


. Inspect all parts for damage and replace as 
required. 


NOTE: Shims are located between the pinion 
gear head and the inner bearing cone. Be careful 
not to damage the shims when removing the 
bearing cone. If any shims are damaged, measure 
the thickness and replace with shims of equal 
thickness. 


SELECTIVE SHIM SIZES 


UNIVERSAL BEARING 
REMOVER—D81L-4220-A 


Total Differential Case End Play 


Assembly 


1. Attach the ring gear to the differential case using 
new bolts. Tighten bolts alternately and evenly to 
81N-m (60 ft-lb) for grade 8 bolts or 122 Nem (90 
ft-lb) for grade 9 bolts. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Clean the trunnions on the differential and install 
the Master Differential Bearings D8 1T-4222-B for 
Model 44 axles, or D8 1T-4222-C for Model 50 
axles or equivalents onto the differential case. 
Remove all burrs and nicks from hubs so master 
bearings rotate freely. 


MASTER BEARING 


MASTER BEARING E4220-1A 


3. Place the differential case into carrier (without 
pinion). The differential case should move freely 
in the carrier. Mount Dial Indicator D78P-4201-B 
or TOOL-4201-C or equivalent against the 
differential case flange as shown. Locate the tip 


of the indicator on the flat surface of one ring gear 


bolt. 


4. Force the differential case toward the dial 
indicator as far as possible and zero the dial 
indicator with force still applied. 


NOTE: Dial indicator should have a minimum 
travel capability of 5.08mm (0.200 inch). 


DIAL 
INDICATOR 
D78P-4201-B OR 
TOOL-4201-C 


E9084-A 


Axle, Front Drive, Dana Models 44 and 50 


Force the differential case away from the dial 
indicator as far as it will go. Repeat this 
procedure until the same reading is obtained. 
Record the dial indicator reading. 


NOTE: This reading indicates the amount of 
shims needed behind the differential side 
bearings to take up total clearance between the 
differential bearing and case. This reading will be 
used under Pinion and Ring Gear Backlash. 


Remove the differential case from the carrier. Do 
not remove the master differential bearings at this 
time. 


Drive Pinion Installation 


Two separate adjustments affect drive pinion and ring 
gear tooth contact. 


1. Pinion depth (location) 
2. Backlash. 


The pinion locating shim pack is installed between the 
drive pinion inner bearing cone and the head of the 
pinion gear. 


This shim pack and inner oil slinger and oil baffle 
controls the position of the pinion. 


@ Adding shims moves the pinion toward the ring gear. 


@® Removing shims moves the pinion away from the 
ring gear. 


MM 

PINION 
OIL BAFFLE 1.35 
1.40 


1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 


E4117-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Ring gears and pinions are supplied in matched sets 
with standard or metric markings. 


BUTTON END (MAY NOT DRIVE 
BE A GROUND SURFACE) PINION 


STANDARD PINION E7117-D 


Old Pinion 
Marking 


+0.008 


+0.002 +0.001 
-0.001 


Old Pinion 
Marking 


If the old ring and pinion shim pack is used, measure 
the slinger and baffle and each shim separately and 
add each shim measurement to total the original 
measurement. Replace the old shims with new shims 


that equal this measurement. 


Axle, Front Drive, Dana Models 44 and 50 


05-02K-25 


On the face of each drive pinion is marked a plus figure 
(+), a minus figure (-) or a zero (0). These figures 
indicate the position for each gear set. The position is 
determined by the amount of shims between the inner 
pinion bearing cup and carrier bearing bore. Refer to 
the charts. 


New Pinion Marking (English) 


+0.007 +0.004 +0.002 
+0.007 
+0.008 
+0.004 
+0.003_| +0.002 | +0.001 | 0 


TE4092A 


If a new ring and pinion is being installed, note the plus 
(+), minus (-) or zero.(O) marking on the button of the 
pinion. Refer to the charts. Add or subtract shims, 
according to the chart to compensate for differences 
between the old and new pinion. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


For example, if a new pinion is marked “‘positive’’ +3 
(+8 metric) and an old pinion is marked ‘‘O’’, then 
.008mm (.003) less shim pack thickness is required 
between the inner bearing cone and the pinion head. 


A new ring gear and drive pinion is always installed as 


a matched set and never separately. Make sure that 
the same matching number appears on both the 
drive pinion and ring gear. 


Install the correct shim pack of the drive pinion and 
place the pinion in the carrier. Check pinion depth. 


Depth Gauge Check 
1. Refer to the illustration for the correct tools for 
the particular axles. 


GAUGE 
BLOCK ALIGNING OUTER PINION 
ADAPTER BEARING 


HANDLE 


i? {ae 


1 INNER PINION 
DISC mae ON 


TOOL ASSEMBLED ° 


a 
ae) 


€4118-1B 


NOTE: If any of the gauge surfaces become 
nicked, the high spots must be removed with a 
medium India oilstone to ensure no erroneous 
readings. 


Install inner and outer pinion cups with Forcing 
Screw T75T-1176-A and Pinion Bearing Cup 
Replacers T80T-4000-D (inner cup) and 
T80T-4000-E (outer cup). 
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BEARING CUP REPLACER — OUTER 
T80T-4000-E 
(MODEL 44 AND 50) 


FORCING SCREW 
T75T-1176-A 


BEARING CUP 
REPLACER — INNER 
T80T-4000-D (MODEL 44) 


OUTER CUP T80T-4000-F (MODEL 50) 


INNER CUP 


E4843-B 


3. Place anew rear pinion bearing over the proper 


aligning adapter and insert into the pinion bearing 
retainer assembly. 


4. Place the front pinion bearing (new or used if in 


good condition) into the bearing cup in the carrier 
and assemble the handle onto the screw and 
hand tighten. 


Note the 3/8-inch square drive in the handle to be 
used for obtaining the proper pinion bearing 
preload. 


5. Center the proper gauge tube into the differential 


bearing bore. Install the bearing caps and tighten 
to proper specifications listed at the end of this 
section. To preload the bearing, tighten the 
handle to 2.3-4.5 N-m (20-40 in-Ib). 


6. Using a feeler gauge tool or shims, select the 


thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the feeler 
gauge or shims directly along the gauge block to 
insure a correct reading. 


NOTE: The feeler gauge fit between the gauge 
tube and the gauge block should be a slight 
drag-type feeling. 


7. After the correct shims or feeler gauge feel is 


obtained, check the reading and this is the 
thickness of shim required providing that upon 
inspection of the service pinion gear, the button is 
etched ‘‘0”’. 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in Step 6. 
For example: +2 (-0.002). 


05-02K-26 
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DISASSEMBLY AND ASSEMBLY (Continued) 


If the service pinion gear is marked with a minus 
(-) reading, this amount must be added to the 
thickness dimension obtained in Step 6. For 
example: -2 (+0.002). 


In addition, use the exact same new rear pinion 
bearing used in the previous steps. 


Measure shims with a micrometer to verify the 
shim size. Place the correct size selective shim 
on the pinion and press on the bearing. Use Pinion 
Bearing Cone Replacer T53T-462 1-B for Model 
44 Axles and Axle Bearing / Seal Plate 
T75L-1165-B as shown. 


PINION 


PINION BEARING CONE 


REPLACER PINION 
T53T-4621-B POSITION 
(MODEL 44) px SHIM 


AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


E4842-C 


After following these procedures, continue to 
build the remaining components with proper 
pinion and differential bearing preload torques 
and ring gear backlash. 


Bearing Cup and Drive Pinion Installation 


1. 
2: 


Clean the bore. If installed, remove the cup. 


Place the oil baffle first and the required amount 
of shims in the inner pinion bearing bore and drive 
the inner pinion bearing cup in place with Inner 
Pinion Bearing Cup Replacer T80T-4000-D 
(Model 44 axle) or T8OT-4000-F (Model 50 
axles) and Forcing Screw T75T-1176-A. 


NOTE: Be careful not to cock the cup. 


Place the outer pinion cup into the carrier and 
drive in place with Outer Pinion Bearing Cup 
Replacer (Model 44 and 50 axles) T80T-4000-E. 
Install Forcing Screw T75T-1176-A and draw the 
cups into the bore. 


Lubricate the ends of outer pinion bearings rollers 
with Premium Long-Life Grease XG- 1-C or -K 
(ESA-M1C75-B) or equivalent. Install the outer 
bearing cone in place in outer bearing cup. 


Install the inner bearing cone and pinion position 
shim on the pinion. Drive the bearing on the pinion 
shaft until fully seated using Pinion Bearing Cone 
Replacer T53T-462 1-B (Model 44 axles) and 
Axle Bearing / Seal Plate T75L-1165-B. 


Drive Pinion Preload Check 


Measure original preload shims and replace with 
new shims of equal size. 


Install the pinion into the carrier. 


Install new preload shims over the pinion. Install 
the outer pinion bearing cone and oil slinger and 
seal. 


Assemble end yoke, washer and deflector, on 
pinion shaft, and align with Companion Flange 
Replacer T83T-485 1-A and Holding Tool 
T78P-485 1-A to seat the yoke. Install an old 
pinion nut and tighten nut to 272-298 Nem 
(200-220 ft-lb). 


NOTE: Use the old pinion nut until preload is 
verified. If rotating torque is within specification, 
then install the new pinion nut and tighten to 
specification. 


COMPANION 
FLANGE 
REPLACER 


£4223-1B 


Rotate pinion nut with an inch-pound torque 
wrench. Rotating torque should be 2.26-4.51 N-m 
(20-40 in-lb). 

NOTE: To increase preload, remove shims. To 
decrease preload, add shims. 


Install the yoke with Companion Flange Replacer 
T83T-485 1-A. install washer and nut and tighten 
nut to 272-298 N-m (200-220 ft-lb). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Differential Case 


Disassembly 


1. Place differential case in vise and drive out lock 
pin that retains the pinion mate shaft to case. 


E7153-1A 


2. Remove drive pinion mate shaft with a drift. 


ZIRE 


E7154-1A 


3. Rotate the pinion mate gears and side gears until 
the pinion mate gears turn to the windows of the 
case. Remove pinion mate gears and spherical 
washers. 


4. Lift side gears and thrust washers from case. 


Axle, Front Drive, Dana Models 44 and 50 


OU —\tL ow on 


E7155-1A 


Assembly 


1. Inspect case parts for signs of wear. If wear 
exists on all parts, replace the entire differential 


case assembly. If one gear shows signs of wear, 
replace both pinion mate and side gears as a set. 


Apply High Temperature 4x4 Axle Grease 
E8TZ-19590-A (ESA-M1C 198-A) or equivalent to 
side gear thrust washers, hub and thrust face of 
side gears. Lubricate pinion mate gears and 
spherical washer with High Temperature 4x4 
Axle Grease E8TZ- 19590-A (ESA-M1C 198-A) or 
equivalent. 


Hold side gears in place in case with one hand 
and install pinion mate gears and spherical 
washers with other hand. Rotate the side gears 
and pinion mate gears until the holes in the 
washers and pinion mate gears line up exactly 
with the holes in the case. 


Insert the pinion mate shaft in the case. Make 
sure the lock pin hole in the shaft lines up with the 
lock pin holes in the case. 


Insert lock pin. Peen some metal of the case over 
the pin to lock in two places 180 degrees apart. 
Note the location of the slot in the lock pin. Peen 
90 degrees from slot. 


Differential Case Assembly to Carrier 
Pinion and Ring Gear Backlash 


1. Assemble ring gear to differential case. Use new 
grade 9 bolts. Tighten bolts alternately and 
evenly to 139 N-m (85 ft-lb). 


Place the differential case into position in the 
carrier. Master bearings should still be installed. 


05-02K-28 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Force the differential case away from the drive 
pinion gear until it is completely seated against 
the cross bore face of the carrier. Position a dial 
indicator so the indicator tip rests on a differential 
case bolt. Zero the dial indicator. 


DIAL 

INDICATOR 
D78P-4201-B OR 
TOOL-4201-C 


\ 7 E7119-1C 


4. Forcering gear against pinion gear. Rock ring 
gear slightly to make sure gear teeth are in 
contact. Then, force ring gear away from drive 
pinion gear, making sure the dial indicator returns 
to zero. Repeat this procedure until the dial 
indicator reading is the same. 


NOTE: This reading reveals the amount of shims 
necessary between the differential case and 
differential bearing on the ring gear side. 


5. Remove the differential case from the housing. 
Remove the master bearings from the case. 


6. Asdetermined in Step 4, place the required 
amount of shims on the ring gear hub of the 
differential case. For example, if the reading in 
Step 4 was 1.14mm (0.045 inch), place 1.14mm 
(0.045 inch) amount of shims on the hub of the 
ring gear side of the differential case. 


7. Install the bearing cone on the hub of the ring gear 
side of the differential case. Drive the bearing 
onto the hub using Differential Side Bearing 
Replacer T80T-4000-J. 


Axle, Front Drive, Dana Models 44 and 50 


BEARING REPLACER 
T80T-4000-J 


10. 


11. 


12. 


13. 


14. 


05-02K-29 


DIFFERENTIAL 


E4224-1B 


To determine the correct amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained in 
Step 4 from the Differential Total Case End Play. 
Total Case End Play was determined in Steps 3 
through 5 of Differential Total Case End Play. 
When this amount is determined, add 0.26mm 
(0.010 inch) to the amount. This is the required 
amount of shims to be placed on the hub of the 
drive pinion side of the differential case. 


For example, total Case End Play was 2.30mm 
(0.091 inch). The reading in step 4 was 1.14mm 
(0.045 inch), and when subtracted from 2.30mm 
(0.091 inch) gives 1.16mm (0.046 inch), 0.26mm 
(0.010 inch) is added to give 1.42mm (0.056 
inch) amount of shims to be placed on the hub of 
the drive pinion side of the differential case. 


Place the required amount of shims on the hub of 
the drive pinion side of the differential case. 


Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate D8OL-630-5 or equivalent on the ring gear 
side bearing to protect the bearing. 


Drive the bearing onto the hub of the drive pinion 
side of the differential case using Differential Side 
Bearing Replacer T80T-4000-J. 


Install bearing cone on the pinion side of the 
differential case with Differential Side Bearing 
Replacer T80T-4000-J. Place the Pinion Bearing 
Cone Replacer T53T-4621-C on the ring gear 
bearing to prevent damage. 


Install the differential bearing cups on the bearing 
cones. 


With the spreader and dial indicator installed on 
the case, spread the carrier housing. 


CAUTION: But do not exceed 0.25mm (0.015 
inch). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. 


16. 


17. 


18. 


19. 


Install the differential case in the carrier. If 
necessary use a rawhide or plastic hammer to 
seat the differential case into the carrier housing 
cross bore. With partial and non-hunting / partial 
ring gear and pinion sets, align the marks on the 
ring gear and drive pinion. 


NOTE: Be careful to not nick the teeth of the ring 
gear or pinion. 


Remove the spreader and dial indicator from the 
case. 


Install bearing caps and bolts. Make sure the 
letters stamped on the caps correspond in both 
position and direction with the letters stamped 
oe the carrier. Tighten bolts to 122 N-m (90 ft. 
Ib). 


Rotate the pinion and differential assembly 
several revolutions to seat bearings. 


Install Dial Indicator TOOL-4201-C on the case. 
Check ring gear and pinion backlash at three 
equally spaced points on the ring gear. Refer to 
Gear Tooth Contact Pattern Check in this section 
for backlash tolerance. 


E7156-1A 


DIAL INDICATOR 
TOOL-4201-C 


‘\ ip, 
PBS 


R HB ) 
=) Z (| ‘ 
NCO IE 
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Axle, Front Drive, Dana Models 44 and 50 


20. Obtain a gear tooth contact pattern check as 


21. 


outlined under Gear Tooth Contact Pattern Check 
in this section prior to complete reassembly. 


Apply a bead 3. 175-6.35mm (1/8-1/4-inch) high 
and 3.175-6.35mm (1 /4-1/2-inch) wide of 
Silicone Rubber Sealant D6AZ-19562-A (clear) or 
-BA (black) (ESB-M4G92-A and ESE-M4G195-A) 
or equivalent on the mating surfaces of the carrier 
mounting face support arm. 


NOTE: Allow one hour curing time after the axle 
carrier is assembled to the axle arm before 
installing lubricant and operating vehicle. 


SEALER 


E4225-1A 


22. Mount the differential assembly to the left hand 


axle arm using two guide pins, being careful not to 
smear gasket sealant. Install and tighten bolts to 
54 N-m (40 ft-lb). 


. Use new bolts with encapsulated adhesive or 


wire brush the old bolts and apply thread-locking 
compound Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A) or equivalent. 


. Install support arm tab bolts to side of carrier and 


tighten to 115-135 N-m (85-100 ft-lb). 


Gear Tooth Contact Pattern Check 


1. 


To check the gear tooth contact, paint the gear 
teeth with the special marking compound. 


NOTE: A mixture that is too wet will run and 
smear, too dry a mixture cannot be pressed out 
from between the teeth. 


Rotate the ring gear (use a box wrench on the 
ring gear attaching bolts as a lever) several 
complete revolutions in both directions or until a 
clear tooth contact pattern is obtained. 


Certain types of gear tooth contact patterns on 
the ring gear indicate incorrect adjustment. 
Incorrect adjustment can be corrected by 
readjusting the ring gear and/or the pinion. 


The illustration shows acceptable tooth patterns 
for all axles. In general, desirable tooth patterns 
should have the following characteristics: 


a. Thedrive pattern should be fairly well 
centered on the tooth. 


05-02K-30 
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DISASSEMBLY AND ASSEMBLY (Continued) 


b. The coast pattern should be fairly well d. There should be no hard lines where the 
covered on the tooth. pressure is high. 


c. Someclearance between the pattern and the 
top of the tooth is desirable. 


ACCEPTABLE TOOTH PATTERN LIMITS 
ANY COMBINATION OF DRIVE AND COAST 
PATTERNS SHOWN PERMISSIBLE 


TOE 
TOE 
HEEL 4 WEEE p . HEEL x HEEL 
1 5 1 5 
2 6 2 6 
Fe LOW TOE DRIVE Saad LOW TOE COAST 
3 7 3 7 


4 COAST E8195-2A 


DRIVE 


An individual gear set need not conform exactly to 
the ideal pattern to be acceptable. Any 
combination of drive and coast patterns shown is 
acceptable. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. 


Since each gear set rolls a characteristic pattern, 
the patterns shown are considered acceptable 
and should be used as a guide. The drive pattern 
is rolled on the convex side of the tooth, and the 
coast pattern is rolled on the concave side. 


PROFILE 


Axle, Front Drive, Dana Models 44 and 50 


@ Increasing backlash moves the ring gear away 
from the pinion. Drive pattern moves slightly 
higher and toward the heel. Coast pattern 
moves higher and towards the heel. 


NOTE: If the patterns are not correct, make the 
changes as indicated. The differential case and 
drive pinion will have to be removed from the 
carrier housing to change a shim. 


DRIVE SIDE | COAST SIDE 
LENGTHWISE 
BEARING HEEL TOE | TOE HEEL 
ARC 
Pee nin =< BACKLASH CORRECT. 
THINNER PINION POSITION SHIM 
SHIM REQUIRED. 
ROOT RING GEAR TOOTH 
BACKLASH CORRECT. 
DRIVE SIDE COAST SIDE THICKER PINION POSITION 
Seed Ae tae eel, SHIM REQUIRED. 


PATTERN INTERPRETATION 
(RING GEAR) 


NORMAL OR DESIRABLE PATTERN. THE 
DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD 
BE CENTERED ON THE TOOTH, BUT MAY BE 
SLIGHTLY TOWARD THE TOE. THERE 
SHOULD BE SOME CLEARANCE BETWEEN 
THE PATTERN AND THE TOP OF THE TOOTH. 


THE TOE OF THE GEAR TOOTH IS THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 
THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE 
SURFACE OF THE TOP OF THE TOOTH. 


E8196-1A 


The movement of tooth contact patterns with changes 
in shimming can be summarized as follows: 


7. 


a. Thinner shim, with the backlash set to 
specification, moves the pinion farther from 
the ring gear. 


b. Thicker shim, with the backlash set to 
specification, moves the pinion closer to the 
ring gear. 


NOTE: When making pinion position 
changes, shims should be changed in the 
range of .05mm (.002 inch) to . 10mm (.004 
inch) until correct pattern has been obtained. 


If the pinion positioning shims are correct: 


@ Decreasing backlash moves the ring gear 
closer to the pinion. Drive pattern (convex side 
of gear) moves slightly lower and toward the 
toe. Coast pattern (concave side of gear) 
moves lower and toward the toe. 


THICKER PINION POSITION SHIM WITH THE BACKLASH 
CONSTANT MOVES THE PINION CLOSER TO THE RING GEAR. 


DRIVE PATTERN MOVES DEEPER ON THE TOOTH (FLANK 
CONTACT) AND SLIGHTLY TOWARD THE TOE. 


COAST PATTERN MOVES DEEPER ON THE TOOTH AND TOWARD 
THE HEEL. 


THINNER PINION POSITION SHIM WITH THE BACKLASH 
CONSTANT MOVES THE PINION FURTHER FROM THE RING 
GEAR. 


DRIVE PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
(FACE CONTACT) AND TOWARD THE HEEL. 


COAST PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
AND SLIGHTLY TOWARD THE TOE. £8197-1A 


Check ring gear backlash by installing a dial 
indicator on the carrier housing. Check ring gear 
and pinion backlash at three equally spaced 
points on the ring gear. Backlash tolerance is 
0.23mm (0.005-0.009 inch) and cannot vary 
more than 0.08mm (0.003 inch) between the 
three points. If backlash is high, the ring gear 
must be moved closer to the pinion, by moving 
shims to the ring gear side to the opposite side. If 
backlash is low, the ring gear must be moved 
away from the pinion by moving shims from the 
ring gear side to the opposite side. 


DRIVE SIDE | COAST SIDE 


HEEL TOE | TOE HEEL 


PINION POSITION SHIM CORRECT. 
DECREASE BACKLASH. 


PINION POSITION SHIM CORRECT. 
INCREASE BACKLASH. 


HIGH BACKLASH IS CORRECTED BY MOVING THE RING GEAR 
CLOSER TO THE PINION. LOW BACKLASH IS CORRECTED BY MOV- 
ING THE RING GEAR AWAY FROM THE PINION. THESE CORREC- 
TIONS ARE MADE BY SWITCHING SHIMS FROM ONE SIDE OF THE 
DIFFERENTIAL CASE TO THE OTHER. 


E8198-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


LUBRICANT CAPACITY 


Approximate Capacity 
Imperial 
Axle Model Pints Liters 


NOTE: When a change in backlash is required, 
backlash shims should be changed in the range of 
1-1/2 times the amount of backlash required to 
bring the gears into specification. For example, if 


the backlash needed to be changed by .10mm 
(.004 inch), the shim pack should be changed by 
. 15mm (.006 inch) as a starting point. The actual 
amount of backlash change obtained will vary 
depending upon the ratio and gear size. 


NOTE: Use Axle Lubricant F 1TZ-19580-A 
(WSL-M2C 19 1-A) or equivalent. 


ADJUSTMENTS 
SPECIAL SERVICE TOOLS 


Refer to Section 04-00 for alignment procedures. 


Tool Number Description 


SPECIFICATIONS D79P-100-A Slide Hammer (Needle Bearing 
Removal) 


niiaimiiiinatia 


D8OL- 100-B Forcing Screw (Needle Bearing 
Description Lb-Ft Removal) 
D8OL- 100-T Collet — 1-1/4 — 1-1/2 Inch (Needle 
Bearing Removal) 
D80L-630-5 Step Plate (Differential Side Bearing 
Removal) 
D85T-1197-A Spanner Locknut Wrench (Model 50 
Inner Locknut Removal) 
D81T-3010-A Installing Cup (Ball Joint installation — 
F-150, F-250) 
D81T-3010-A Receiving Cup (Ball Joint Removal — 
F-150, F-250) 


D81L-4000-A Driver Handle (Cup Removal) 


D80T-4020-F 44 Gauge Disc (Axle Adjustments — Model 
44) 

D80T-4020-F 47 Gauge Tube (Axle Adjustments — Model 
44) 


D80T-4020-F49 Gauge Tube (Axle Adjustments) 
D8 1T-4020-FX Final Check Pinion Depth Gauge (Truck) 


D81T-4020-F52 Final Check Gauge Block (Axle 
Adjustments — Model 44) 

D8 1T-4020-F53 Final Check Gauge Block (Axle 
Adjustments — Model 50) 

D78P-4201-B Dial Indicator (Magnetic Base) 

D81L-4220-A Universal Bearing Remover (Bearing 
Removal) 

D81T-4222-B Master Differential Bearings (Axle 
Adjustments — Model 44) 

D8 1T-4222-C Master Differential Bearings (Axle 
Adjustments — Model 50) 

D8 1T-4628-C Pinion Bearing Cup Remover (inner 
Bearing Cup Removal — Model 44) 

D8 1T-4628-D Pinion Bearing Cup Remover (Inner 


Bearing Cup Removal — Model 50 Outer 
Bearing Cup Removal — 44 and 50) 


41-54 
[RingGearBolts(Grades) | st | 60 


Coil Spring /Insulator to Lower 
Spring Seat 


116-162 85-120 
3 


00 
90-110 


* Requires specific tightening sequence for proper 
installation. Refer to ball joint installation procedure in this 
section. 


DANA AXLE ADJUSTMENTS 


Description Specification 
Drive Pinion Preload 2.25-2.43 N-m (20-40 In-Lb) 


Ring Gear Backlash 0. 13-0.23mm (0.005-0.009 Inch) 
No more than 0.08mm (0.003 Inch) 
variation in any three places 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number/ 
Description Illustration 
Side Harm aa 


Slide Hammer (Oil Seal 
TS50T-100-A 


Removal) 
oe a 


TS58L-101-B 


T58L-101-B 
Sealer Puller 


T77F-1102-A 
Bearing Cup Puiler (Oil Seal 
Removal) 


T75L-1165-B 
Axle Bearing /Seal Plate (Drive 
Pinion Bearing Installation) 


T75L-1165-B 


T75T-1176-A 
Forcing Screw (Bearing Cup 
Installation) 


T75T-1176-A 


T86T-1197-A 
Spanner Locknut Wrench 
(Model 44 Adjusting Nut 

Removal) 


T83T-1244-A 
Needle Bearing Replacer 
(Needle Bearing Installation) 


T80T-3010-A 
4WD Ball Joint Tool 


T64P-3590-F 
Pitman Arm Puller 


T80T-4000-B 
Differential Housing Spreader 
Adapter (Differential Case 

Removal and Installation) 


T80T-4000-B 


(Continued) 


Axle, Front Drive, Dana Models 44 and 50 


Tool Number/ 
Description Iilustration 


T80T-4000-C 
Pinion Seal Replacer 


TOOL-4000-E 
Differential Housing Spreader 

(Differential Case Removal and 
Installation) 


T80T-4000-D 

Pinion Bearing Cup Replacer 
(Inner Bearing Cup Installation 
— Model 44) 


= 
3 


T80T-4000-E 
Pinion Bearing Cup Replacer 

(Outer Bearing Cup Installation 
— Model 44 and 50) 


ol %" 


T80T-4000-E 


T80T-4000-F 
Pinion Bearing Cup Replacer 

(Inner Bearing Cup Installation 
— Model 50) 


T80T-4000-F 


T83T-4851-A 
Companion Flange Replacer 
(Yoke Installation) 


T83T-4851-A 


T80T-4000-H 


T80T-4000-H 
Differential Axle Seal Replacer 


T80T-4000-J 
Differential Side Bearing 
Replacer 


T80T-4000-L 
Retainer Sleeve (Axle Bearing 
Removal) 


(Continued) 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number/ 
Description illustration 


T80T-4000-M 
Axle Bearing Remover (Axle 
Bearing Removal) 


T80T-4000-N 
Axle Bearing Replacer (Axle 
Bearing Installation) 


T80T-4000-N 


= 


T80T-4000-S 


T80T-4000-S 
Spindle Bearing Replacer 

(Needle Bearing Installation — 
Bronco — F-150-F-250) 


T80T-4000-R 
Spindle Bearing Replacer 
(Spindle Bearing — F-350) 


T80T-4000-T 
Seal Replacer (Seal Installation 
— F-150-F-250) 


T80T-4000-U 
Seal Replacer (Seal Installation 
— F-350) 


T80T-4000-W 
Driver Handle (Bearing and Seal 
Installation) 


T79P-4020-A 
Pinion Depth Gauge 


T79P-4020-A 


(Continued) 


Axle, Front Drive, Dana Models 44 and 50 


Tool Number / 
Description illustration 
T80T-4020-A 
Truck Pinion Depth Gauge 


TOOL-4201-C 
Dial Indicator (Axle 
Adjustments) 


T53T-4621-B 
Pinion Bearing Cone Replacer 
(Drive Pinion Bearing 

Installation — Model 44) 


T71P-4621-B 
Pinion Bearing Cone Remover 
(Axle Bearing Installation) 


T71P-4621-B 


T74P-4635-C 
C-Frame Assembly 


T65L-4851-B 
Yoke Remover 


T78P-4851-A 
Holding Tool (Yoke Removal 
and Installation) 


T83T-4851-A 
Companion Flange Replacer 


TS3T-4851-A 


(Continued) 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number / Tool Number / 
Description illustration Description INlustration 
r 


T78P-5638-A T80T-4000-P 
Suspension Bushing Service Bearing Cup Replacer (Inner 
Set Hub-F 150, Bronco) 


T80T-4000-Q 
Bearing Cup Replacer (Inner 
Hub-F-250) 


T78P-5638-A 


T80T-5638-A 
Front Suspension Bushing Tool “Aa 


reece T63P-9171-A 


T57L-500-B Keystone Clamp Pliers 


Bench Mounted Holding Fixture 


T63P-9171-A 


T80T-4000-K 
Differential Side Bearing 
Remover 


(Continued) 
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Wheel Hubs and Bearings, Front Wheels, 4-Wheel Drive 05-02L-1 
SECTION 05-02L Wheel Hubs and Bearings, Front 
Wheels, 4-Wheel Drive 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS REMOVAL AND INSTALLATION 
Front Wheel Bearing Adjustment...............:scescseees 05-02L-6 Automatic Locking Hubs ................cccccccceccccencenvecs 05-02L-3 
Bronco and F-150 with Dana 44-IFS/HD Manual Locking Hubs................cccscencsceccscceceecsecenee 05-02L-2 
Front Driving Axle with Manual Locking SPECIAL SERVICE TOOLS ..............ccccscecenveccessececcees 05-02L-7 
PUGS sins svevsarasbcceracsencetea saves savedtevacacwonneansneerets 05-O2L-6 SPECIFICATIONS .............ccccccsccceccccscuarccerscscecesceceees 05-02L-7 
DESCRIPTION AND OPERATION ..............ccscecseescseees 05-O02L-1 VEHICLE APPLICATION ...............ccccccccsccesscecesvececsees 05-02L-1 
DISASSEMBLY AND ASSEMBLY 
Front Wheel Grease Seal and Bearing 
Replacement and Repacking ...............secsesceseees 05-02L-5 


VEHICLE APPLICATION 


Bronco and F- 150-250-350 4x4 Vehicles 


DESCRIPTION AND OPERATION 


The hub locks on Bronco and F- 150-250-350 4x4 
vehicles equipped with four-wheel drive, either 
automatically or manually actuate the front driving 
axle. When actuated, the hub lock body assembly 
locks the hub and wheel and tire assembly to the front 
driving axleshaft. When released, the front driving 
axleshaft is disengaged from the hub assembly and 
the wheel assembly rotates freely on the spindle. 


F-350 4x4 vehicles equipped with dual wheel rear 
axles have the wheel and tire assembly attached to 
the hub with integral two-piece swiveling lugnuts. 


WARNING: DO NOT ATTEMPT TO USE PAST 
MODEL LUGNUTS (CONE-SHAPED, ONE-PIECE) 
TO REPLACE THE INTEGRAL TWO-PIECE 
SWIVELING LUGNUTS. PAST MODEL LUGNUTS 
CAN COME LOOSE IN VEHICLE OPERATION. DO 
NOT ATTEMPT TO USE PAST MODEL WHEELS, 
WHICH HAVE CONE-SHAPED LUGNUT SEATS, ON 
THIS VEHICLE. DO NOT ATTEMPT TO USE THE 
NEW DESIGN WHEELS AND LUGNUTS ON PAST 
MODEL WHEEL HUBS. ATTEMPTED USE OF 
INTERMIXED WHEELS CAN LEAD TO DAMAGE TO 
THE WHEEL MOUNTING SYSTEM AND COULD 
RESULT IN WHEELS COMING LOOSE IN 
OPERATION. 
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REMOVAL AND INSTALLATION 


Manual Locking Hubs 
Removal and Installation 


1. Separate cap assembly from hub body by 
removing the six Torx® head capscrews. 


HUB 
BODY 


CAP 
ASSEMBLY 


ALLEN HEAD 
SCREWS 


F4655-C 
Bronco and F-150-250-350 4x4 
SOCKET HEAD LOCK RING BODY 
CAPSCREW 1K104 ASSEMBLY 


1K104 1K105 


‘UMA 


CAP 
ASSEMBLY RETAINER 
1K106 RING-1K104 
F2875-E 


2. Remove the snap ring that retains the axle shaft 
in the hub body assembly. 


AXLE 
SHAFT 


F4657-C 


Remove the lock ring seated in the groove of the 


Q 


fN9 


i 
 . 


NG 
\ 


F4658-C 
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REMOVAL AND INSTALLATION (Continued) 


Remove the body assembly from the hub. If the 
body is difficult to remove, install two capscrews 
and pull the body assembly out of the hub. 


BODY 
ASSEMBLY 


IF DIFFICULT TO REMOVE, 
INSTALL TWO CAPSCREWS 
AND PULL BODY FROM HUB 


F4659-C 


For installation, follow removal procedures in reverse 
order. Tighten six Torx® head capscrews to 4-6 Nem 
(35-50 in-Ib). 


NOTE: Do not pack the cap assembly with grease. 
Excessive grease can cause excessive dialing effort. 


Automatic Locking Hubs 
Removal 


1. Separate cap assembly from body assembly by 
removing the five capscrews, using Torx®@bit 
TX25 or equivalent, from the cap assembly. 


Remove cover. 


CAUTION: Do not drop spring, ball bearing, 
bearing race, or retainer. 


Remove rubber seal. 


Remove seal bridge retainer (small metal 
stamping) from retainer ring space. 


Remove retainer ring by closing the ends with 


needlenose pliers while pulling hub lock from 
wheel hub. 


Wheel Hubs and Bearings, Front Wheels, 4-Wheel Drive 


SPLINE D SPACER 


05-02L-3 


LOCKWASHER 
3B459 


BODY ASSEMBLY 
1K105 


SEAL BRIOGE 
RETAINER~—1K106 
“C"' WASHER 

38457 


iG ¢ 
KN 


LOCK RING 
BEARING 
SPRING RETAINER g 
1K106 VA 
BEARING INNER "- 


RACE-1K106 oS 
BEARING RACE {/ et 
SPRING—-1K106 ey) 

SEALING (C2 
RING-1K 106 0” 
CAP ASSEMBLY 

1K 104 


CAPSCREW 
1K 106 


F3304-1A 


If wheel hub and spindle are to be removed: 


6. 


C2 
8. 
9 


BEARING 


Remove C-washer from stub shaft groove. 
Remove splined spacer from shaft. 
Remove wheel bearing locknuts and lockwasher. 


If the hub assembly requires cleaning, refer to 
Steps 10-16. 


. Wash the cap bearing, race and retainer 


assembly in cleaner solvent and thoroughly dry 
the components. Repack the bearing with a 
lithium base grease, Premium Long-Life Grease 
XG- 1-C or -K (ESA-M1C75-B) or equivalent. 
Refer to the illustrations for proper positioning of 
the bearing on the race. 


F3581-1A 
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REMOVAL AND INSTALLATION (Continued) 


BEARING 
RETAINER 


F3582-1A 


Wheel Hubs and Bearings, Front Wheels, 4-Wheel Drive 


05-02L-4 


BRAKE BAND 


SLEEVE 
F3584-1A 


11. Remove the snap ring and flatwasher from the 15. The body assembly (excludes cap assembly, and 
inner end of the hub lock assembly. brake band and drag sleeve assembly) should be 
dipped in Motorcraft MERCON® Multi-Purpose 
ues fas oe Siren ean a NaC ren Pans OnnOrine Automatic Transmission Fluid XT-2-QDX 
(ESP-M2C 166-H or ESP-M2C 138-C) or 
13. Cock the drag sleeve to unlock the tangs of the equivalent and permitted to drip dry for a few 


brake band and remove the drag sleeve 
assembly. 


NOTE: Never remove the brake band from the drag 
sleeve. 


14. 


Wash in cleaner solvent and air dry the drag 
sleeve and brake band. Lubricate the brake band 
and drag sleeve assembly with 1.5 grams (0.05 
oz.) of Automatic Hublock Grease E1TZ-19590-A 
(ESL-M1C 193-A) (Darmex Spec. DX-123-LT) or 
equivalent. Work the lubricant over the spring and 
the area of the drag sleeve under the spring. 


DRAG SLEEVE 
WASHER 


HUB SLEEVE 


SNAP RING 


F3583-1A 


16. 


minutes before proceeding with assembly. 


Assemble one of the two tangs of the brake band 
on each side of the plastic outer cage located in 
the window of the steel inner cage. Cock parts to 
engage the tangs into position as the drag sleeve 
is positioned against the face of the cam follower. 
Install the washer and snap ring. 


TANG 
LOCATION 


TANGS 


F3585-1A 


Installation 


ip 


2. 


Adjust wheel bearings. Refer to Adjustments in 
this section for procedure. 


Install the splined spacer and the C-washer on the 
axle shaft. 


NOTE: Remove excessive grease from hub lock 
and hub splines prior to installation. 


Start hub lock assembly into hub, making sure the 
large tangs are lined up with the lockwasher and 
the outside diameter and inside diameter splines 
are in line with the hub and axle shaft splines. 


Install retainer ring by closing the ends with 
needle nose pliers, at the same time, push hub 
lock assembly into the hub. 


Install seal bridge retainer (small metal stamping) 
with narrow end first. 


Install rubber seal over hub lock. 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


05-02L-5 


REMOVAL AND INSTALLATION (Continued) 


Install cover (make sure ball bearing, spring, 
bearing race and retainer are in place). 


Tighten the 5 screws to 4.5-5.6 N-m (40-50 in-Ib) 
using Torx® Bit TX25 or equivalent in following 
sequence: tighten one, skip one, etc. 


DISASSEMBLY AND ASSEMBLY 


Front Wheel Grease Seal and Bearing 
Replacement and Repacking 


Bronco and F-150-250-350 4x4 


The recommended wheel bearing lubricant is the 
lithium-base grease High Temperature 4x4 Front Axle 
and Wheel Bearing Grease E8TZ- 19590-A or 
equivalent. 


Sodium-base grease is not compatible with 
lithium-base grease and should not be intermixed. 
Therefore, before lubricating front and/or rear wheel 
bearing, thoroughly clean all old grease from the 
bearing and hub. 


CAUTION: Usage of incompatible bearing 
lubricant could result in premature lubricant 
breakdown. 


If bearing adjustment does not eliminate looseness or 
rough and noisy operation, clean, inspect and repack 
the hub and bearings with specified wheel grease. If 
bearing cups or the cone and roller assemblies are 
worn or damaged, replace. 


Disassembly 
Raise the vehicle and install safety stands. 


Remove the locking hubs, refer to Manual or 
Automatic Locking Hub Removal and Installation 


in this section. 


Remove the wheel lugnuts and the wheel and tire 
from the hub and rotor assembly as described in 
Section 04-04. 


For Bronco and F- 150 4x4 vehicles equipped 
with Dana Model 44 front drive axle and manual 
hub lock, remove the adjusting nut with Spanner 
Locknut Wrench T86T-1197-A. Apply inward 
pressure on the locknut wrench to disengage the 
adjusting nut locking splines and turn the nut 
counterclockwise to loosen and remove the nut 
from the spindle. For F-150 (Dana 44IFS) with 
automatic hub locks, F-250HD (Dana 50 IFS) 
with manual or automatic hub locks and F-350 
(Dana 60 Monobeam) with manual or automatic 
hub locks, remove the outer locknut, lockwasher 
and inner locknut with Spanner Locknut Wrench 
D85T-1197-A or equivalent. 


Wheel Hubs and Bearings, Front Wheels, 4-Wheel Drive 


05-02L-5 


SPANNER 
LOCKNUT WRENCH 
T86T-1197-A 


F2370-E 


5. Remove the brake caliper refer to Section 06-03, 


securely wire the caliper to the frame. 


CAUTION: Do not let the caliper hang only by 
the hose, or damage may occur to the hose 
or Caliper. 


6. Remove the hub and disc assembly. The outer 
wheel bearing cone and roller assembly will slide 
out as the hub is removed. 


F2371-1A 


7. Remove the spindle retaining nuts. Carefully 
remove the spindle from the knuckle studs and 
axle shaft. 


8. Clean all old grease from the needle bearings and 
the spindle bore seal. 


9. Clean any old grease or dirt from these parts and 
replace if signs of excessive wear are noted. 


Assembly 


1. Using High Temperature 4x4 Front Axle and 
Wheel Bearing Grease E8TZ- 19590-A or 
equivalent thoroughly lubricate the needle 
bearing and coat the spindles or face that mates 
with the spindle seals. 


2. Assemble the spindle over the axle shaft onto the 
knuckle studs. Tighten the retaining nuts to 68-8 1 
N-m (50-60 ft-lb). 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


05-02L-6 


DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the inner bearing cone, grease seal and 
bearing cups from the hub using Bearing Cup 
Puller T77F-1102-A and Impact Slide Hammer 
T50T-100-A. 


Inspect the bearing cups for pits or cracks. If 
necessary, remove with a drift. If new cups are 
installed, install new cone and roller 
assemblies. 


Lubricate the bearings with High Temperature 
4x4 Front Axle and Wheel Bearing Grease 
E8TZ-19590-A or equivalent. Clean all old grease 
from the hub. Pack the cones and rollers. If a 
bearing packer is not available, work as much 
lubricant as possible between the rollers and the 
cages. 


Position the inner bearing cone and roller in the 
inner cup and install the grease seal. 


ADJUSTMENTS 


Front Wheel Bearing Adjustment 


Bronco and F-150 with Dana 44-IFS/HD Front 
Driving Axle with Manual Locking Hubs 


1. Raise the vehicle and install safety stands. 


2. Remove the hub lock assembly. Refer to manual 
locking hub removal and installation procedures in 
this section. 


3. Using a torque wrench and Spanner Locknut 
Wrench T86T-1197-A, apply inward pressure to 
unlock the adjusting nut locking splines. 


4. Turn the nut clockwise to tighten to 95 N-m (70 
ft-lb) while rotating the wheel back and forth to 
seat the bearing. 


Front Wheel Bearing Adjustment 


@) TIGHTEN ADJUSTING NUT 
TO 95 N-m (70 FT-LB) 


(@) BACK OFF ADJUSTING 
NUT 90 DEGREES 


SPANNER 
LOCKNUT 
WRENCH 

T86T-1197-A il 


ADJUSTING ROTOR OUTER 
NUT WHEEL BEARING 


Wheel Hubs and Bearings, Front Wheels, 4-Wheel Drive 
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Carefully position the hub and disc assembly on 
the spindle. 


Install the outer bearing cone and roller, and 
adjusting nut or locknuts and lockwashers. 


NOTE: On Dana Model 44 front drive axles with 
manual hublocks, the metal stamping on the 
adjusting nut must face inboard (toward the 
spindle). Make sure the inner diameter key on the 
nut enters the spindle keyway. 


Adjust the wheel bearings as described in this 
section under Adjustments. 


. Install tire and wheel as described in Section 


04-04. 


. Install the locking hubs as described in this 


section under Removal and Installation. 


. Remove the safety stands and lower the vehicle. 


5. Apply inward pressure on the spanner locknut 
wrench to disengage the adjusting nut locking 
splines. 

6. Back off the adjusting nut approximately 90 
degrees. 

7. Retighten the adjusting nut to 20-27 Nem (15-20 
ft-lb). Remove the tool and torque wrench. 

8. Check that the final end play of the hub and rotor 
on the spindle is 0.00 mm (0.00 inch). 

9. Torque required to rotate the hub and rotor 
assembly is not to exceed 2.3 N-m (20 in-Ib). 

10. Install the hub lock assembly as described in this 
section. 

11. Remove the safety stands. Lower the vehicle. 

@) TIGHTEN ADJUSTING NUT 
TO 20-27 N-m (15-20 FT-LB) 
SPANNER 
LOCKNUT BEARING 
WRENCH CUP 
T86T-1197-A 


ADJUSTING 
NUT WHEEL BEARING 


ROTOR OUTER 
F4653-C 
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ADJUSTMENTS (Continued) 


Bronco and F-150 with Dana 44-IFS with 


Install the outer locknut and tighten to 217-278 


Automatic Locking Hubs, F-250 with Dana 50-IFS 
and F-350 with Dana 60 Monobeam with Manual 
or Automatic Locking Hubs 


1 


Raise the vehicle and install safety stands. 


2. Remove the hub lock assembly. Refer to the 
automatic locking hub or manual locking hub 
removal and installation procedures in this 
section. 

3. Remove the outer locknut with Spanner Locknut 
Wrench D85T-1197-A or equivalent. Remove the 
lockwasher. 

4. Using spanner locknut wrench while rotating the 
hub back and forth, tighten the inner locknut to 68 
N-m (50 ft-lb) to seat the bearing. 

5. Back off the inner locknut and retighten to 41-54 
N-m (30-40 ft-lb) while rotating the hub back and 
forth. 

6. Back off the locknut 90 degrees. 

7. Install the lockwasher so the key is positioned in 


the spindle groove. Tighten the inner locknut, 
aligning the pin into the nearest lockwasher hole. 


NIN 


INNER 


KNUT 
PIN ae 


LOCKWASHER 


OUTER 
LOCKNUT 
SPANNER 
LOCKNUT 
WRENCH 
D85T-1197-A 
F7750-A 


N-m (160-205 ft-lb) using spanner locknut 
wrench. 


Check the final end play of the spindle. It should 
be 0.00-0. 1 1mm (0.000-0.004 inch). 


. Torque required to rotate the hub and rotor 
assembly is not to exceed 2.3 N-m (20 in-Ib). 


. Install the hub locks as described in this section. 
. Remove the safety stands. Lower the vehicle. 


SPECIFICATIONS 


WHEEL TORQUE SPECIFICATIONS 


F-Super Duty and F-Super Duty 
Stripped Chassis Vehicles (10-Lug 
Wheel 9/ 16-18) 


NOTE: Torque specifications are for clean, 
dirt-and-paint-free dry bolt and nut threads. Never use 
oil or grease on studs or nuts. 


SPECIAL SERVICE TOOLS 


T50T-100-A 
Impact Slide Hammer — 2-1/2 
Lb. 


T59L-100-B 
Impact Slide Hammer — 2-1/2 
Lb. 


T58L-101-B 
Puller Attachment (Use with 
Slide Hammer) 


T77F-1102-A 
Bearing Cup Puller (Use with 
Slide Hammer) 


T77F-1102-A 
TOOL 1175-AC 


Seal Remover (Use with Slide 
Hammer) 


TOOL-1175-AC 


(Continued) 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number / a Tool Number Description 
Descnpiien mustrenen D79P-100-A Impact Slide Hammer — 5 Lb. 
eee |O80L-927-A__ | WheelHubCapRemover 
Spanner Locknut Wrench (Dana D80L-927-A Wheel Hub Cap Remover 


Model 44 IFS Front Drive Axle) ) D85T-1197-A Spanner Locknut Wrench (Dana Model! 


50 IFS and Model 60 Monobeam Front 
Drive Axles) 


T86T-1197-A 
D78P-1225-B Bearing Cup Puller 
T80T-4000-W = D79T-4000-A Outside Thread Chaser 


Drive Handle (Bearing 
Installation) 
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GROUP 


TRANSMISSION O / 


SECTION TITLE PAGE SECTION TITLE PAGE 
SHIFT CONTROLS, AUTOMATIC TRANSMISSION, AUTOMATIC, C6........cccccecesscecscesens 07-01B-1 
TRANSMISSION .......cccscccccnscncccnsccesccnccecscescccnccccscess 07-05-1 TRANSMISSION, AUTOMATIC, E4OD ............ccccececees 07-01A-1 
TRANSFER CASE, 4X4 SYSTEM, GENERAL................ 07-07-1 TRANSMISSION, MANUAL, FOUR-SPEED................. 07-03B-1 
TRANSFER CASE, ELECTRONIC SHIFT...........ccnsecese 07-07A-1 TRANSMISSION, MANUAL, GENERAL................ccccccce: 07-00-1 
TRANSFER CASE, MANUAL SHIFT ............cscccscscscenes 07-07B-1 TRANSMISSION, MANUAL, MSO ............cccccssccsccsces 07-03A-1 
TRANSMISSION, AUTOMATIC, AOD ..........ccccccececences 07-01C-1 TRANSMISSION, MODEL S5-42 ZF ..........ccccseccccsceces 07-03C-1 
TRANSMISSION, AUTOMATIC, -4R 70W ( AODE-W)..07-01D-1 
a a 
SECTION 07-00 Transmission, Manual, General 
SUBJECT PAGE SUBJECT PAGE 
CLEANING AND INSPECTION CLEANING AND INSPECTION (Cont’d.) 
BOOP GG assicccceicciscinsccacdanedcesccnvecsdueceueidsictasticnaesseeeuns 07-00-8 Thrust Washers and Bearing Covers...........cssesscees 07-00-11 
Flywheel Clutch Face Runout ..............cscccsssssscnenes 07-00-11 TRGNGINNGSION siccciscccestesvecawsoesctiseecee das ccceneesencudeseeies 07-00-7 
GOS sso cates aise ecco oe wc bee eee ese 07-00-9 TransMisslon Case ........csccscccseccccssccccsscccccccccccccenes 07-00-8 
Gearshift HOUSING...........csccscsnsececsccccccncnccscccncescccess 07-00-8 DESCRIPTION AND OPERATION 
INDUL: SMU iscscscaivccccsccsscscartececicccscccedseiecexvecesinicess 07-00-11 IAONUITICAUON vsicdcccccesiscsadeccccdecacvescccecssucckeseeseesesdeesss 07-00-1 
OUR OUT SIGE wvcnisicscsccscecs cviscdsceseccaccercickoncansewsssvewee 07-00-11 DIAGNOSIS AND TESTING. .........ccccsscccscscsccscscscscscececs 07-00-4 
Reverse Idler Gear ..........cssccscscssscneccncnccncecscncsceecs 07-00-10 SPECIAL SERVICE TOOLS ...........ccccscescscsccccscnccesscees 07-00-12 
Seals and Gaskets ..............cccscscscscccscccncecsccnsessces 07-00-11 SPECIFICATIONS. ..........cccscccscccsnccecscscccscccecccccsccncnces 07-00-12 
Synchronizer Blocking RINGS ...........sscscscsscssssecenes 07-00-11 VEHICLE APPLICATION .........cccscccccssccsscscscsnscenecccssenes 07-00-1 


VEHICLE APPLICATION 


All F- 150-250-350, Bronco, F-Super Duty and F-Super 
Duty Stripped Chassis Vehicles Equipped with Manual 
Transmissions 


DESCRIPTION AND OPERATION 


identification 


Transmission identification codes are found on the 
Vehicle Safety Compliance Certification Label found 
on the driver’s door lock pillar. For identification of the 
label transmission code, refer to Section 00-01, 
Identification Codes. 


Refer to the following list for specific applications. 


Application 


HD M5OD (ZF Wide Ratio) F-Series over 8500 pounds 
GVW 

HD M5OD (ZF Close Ratio) F-Series over 8500 pounds 
with 7.3L Diesel 


M5OD (Mazda R2) F-Series and Bronco with 


either a 4.9L EFI or a 5.0L EFI 
and listed at under 8500 
pounds GVW 


F-Series and Bronco with 
either a 4.9L EF! or a 5.0L EFI 
and listed at under 8500 
pounds GVW 


M4 (Borg Warner T- 18) 
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DESCRIPTION AND OPERATION (Continued) 


Manual transmissions have service identification tags 
to identify assemblies for service purposes. Ford truck 
manual transmissions have the identification tag 
located on the left side of the transmission case. 


Application 


Borg Warner 13-56 All F-Series 4x4 and Bronco 
Vehicles 


Identification Tag Locations 


IDENTIFICATION Ge 
TAG LOCATION 


IDENTIFICATION 
TAG LOCATION 


G mae 
Gili oe 


ZF S5-42 TRANSMISION — IS) MAZDA 
4x4 AND F-SUPER DUTY SHOWN MSOD R2 4x2 SHOWN 
(4x2 MODEL SIMILAR) (4x4 SIMILAR) 
IDENTIFICATION 
TAG LOCATION 
AFFIXED TO 
TRANSMISSION 


PTO COVER BOLT 


B-W T-18 
F-150 — F-250 4x2 SHOWN 
(4x4 SIMILAR) C10822-B 
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DESCRIPTION AND OPERATION (Continued) 


ZF transmissions are further identified by types of 
clutch release systems, either concentric slave or 
external slave. Refer to the following illustration to 
identify the particular clutch system. 


CONCENTRIC 
SLAVE (ZF) 


EXTERNAL 
SLAVE (ZF) 


C10823-A 


Transmission Identification Tag, 5-Speed Manual, 
ZF 


NUMBER OF TRANSMISSION 
FORWARD SIZE (APPROXIMATE 
GEARS MAXIMUM FT-LB INPUT 
TORQUE x 10) 
SYNCHRONIZED 


Ci) fra 


MODEL 
ZF PARTS LIST NO TRANSMISSION SERIAL NO. 


1307 050 005 1001010 


FORD 


a iareme E&71A-7003-HA 

RATIO 

BUILD hg OiL CAPACITY 
DATE IN LTS 


Olt. GRADE ESP-M2C 166-H 
vact N SC (oe 


C8882-D 


Transmission, Manual, General 


Transmission Identification Tag, 5-Speed Manual, 
Mazda 


— 


A — FORD MOTOR COMPANY PART NUMBER 
B — SERIAL NUMBER 
C — BAR CODE (INVENTORY PURPOSES) 


-B 
Transmission Identification Tag, Borg-Warner 
T-18 4-Speed Manual Transmission 
FORD BUILD 
IDENTIFICATION DATE 
NUMBER CODE 
FOUS-7003-AA | |@ 142 
MANUFACTURER’S SERIAL 
IDENTIFICATION NUMBER 
NUMBER 
CS847-B 


Borg-Warner T- 18 manual transmission has an 
identification tag located on the left middle bolt 
retaining the cover to the case. 


07-00-3 
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DIAGNOSIS AND TESTING 


CONDITION POSSIBLE SOURCE 


Transmission shifts hard. Clutch does not completely @ Check input shaft splines for 


release. lubrication. Refer to Section 08-00. 
@ Transmission fluid low or improper @ Add lubricant or change lubricant 
type. as required. 
@ Worn or damaged internal shift @ Remove transmission cover. 


Check internal shift mechanism by 
shifting into and out of all gears. 
Repair or replace as required. 

@ Check for free movement of gears 
and synchronizers. Repair or 
replace as required. 

@ Remove transmission and check 
for binding condition between input 
shaft and engine crankshaft pilot 
bearing or bushing. Check flywheel 
housing alignment. Repair or 

replace as required. 


Add lubricant, or refill with 

specified lubricant. 

@ Check for screws, bolts, etc., of 
cab or other components 
grounding out. Correct as required. 

@ Check torque on transmission to 
flywheel housing bolts, output 
shaft flange nut and flywheel 
housing to engine block bolts. 
Tighten bolts to specification. 

@ Check and align flywheel housing 
to engine crankshaft. 

@ Remove and disassemble 
transmission. Inspect input, output 
and countershaft bearings. Inspect 
speedometer gear and gear teeth 
for wear or damage. Replace as 

required. 


mechanism. 


@ Binding of sliding gears and/or 
synchronizers. 


@ Housings and/or shafts out of 
alignment. 


Noisy in forward gears. 


NOTE: While verifying the condition, 
determine whether the noise is gear 
roll-over noise, release bearing rub or 
some other transmission-related 
noise. Gear roll-over noise, inherent in 
manual transmissions, is caused by 
the constant mesh gears turning at 
engine idle speed, while the clutch is 
engaged and the transmission is in 
neutral; and release bearing rub is 
sometimes mistaken for mainshaft 
bearing noise. Gear roll-over noise will 
disappear when the clutchis 
disengaged or when the transmission 
is engaged in gear. Release bearing 
rub will disengage when the clutch is 
engaged. In the event that a bearing is 
damaged, the noise is more 
pronounced while engaged in gear 
under load or coast than in neutral. 


Lubricant level low or improper 

type. 

@ Components grinding on 
transmission. 


@ Component housing bolts loose. 


@ Flywheel housing to engine 
crankshaft alignment. 
@ Noisy bearings or gears. 


Refer to the Powertrain 
Control/Emissions Diagnosis 
Manual 

@ Remove transmission and check 
for a binding condition between 
input shaft and engine crankshaft 
pilot bearing. Replace as required. 

@ Disassemble transmission, repair 
or replace as required. 

@ Check clutch system. Refer to 

Group 08. 


Gears clash when shifting from one 
forward gear to another. 


Engine idle speed too high. 


Pilot bearing binding. 


Damaged gear teeth and/or 
synchronizer. 
@ Clutch not releasing completely. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE SOURCE 


Transmission jumps out of gear. Stiff shift boot. Improper fit of inner Replace shift boot assembly if 

boot. exceptionally stiff. 

@ Loose transmission to engine @ Tighten transmission to engine 

mounting bolts, or loose levers. block bolts to specifications. 
Loosen all bolts and reseat 
flywheel housing. Tighten all bolts. 
Tighten levers if necessary. 

@ Shim or replace housing as 
required. 

@ Replace bearing. 

@ Disassemble transmission. Inspect 
the synchronizer sleeves for free 
movement on their hubs. Inspect 
the synchronizer blocking rings for 
widened index slots, rounded 
clutch teeth and smooth internal 
surface. Check countershaft 
cluster gear for excessive end 
play. Check shift forks for worn or 
loose mounting on shift rails. 
Check fork pads for excessive 
wear. Inspect synchronizer sliding 
sleeve and gear clutch teeth for 
wear or damage. Repair or replace 
as required. 

Replace worn or damaged gears. 


@ Flywheel housing to engine 
crankshaft out of line. 

@ Crankshaft pilot bearing worn. 

Interior components damage. 


@ Worn gear teeth due to partial 
engagement. 


Manual-shift linkage damaged or 
worn. 
Back-up switch ball frozen. 


Transmission will not shift into one 
gear — all others OK. 


Repair or replace parts as 

required. 

@ Ifreverse is problem, check 
backup switch for ball frozen in 
extended position (if so equipped). 

@ Remove transmission. Inspect shift 
rail and fork system synchronizer 
system and gear clutch teeth for 
restricted travel. Repair or replace 

as required. 


Remove transmission. Inspect 
problem gears, shift rails and forks 
and synchronizer for wear or 
damage. Repair as required. 
Check shift rail interlock system. 


Make sure that all tires and wheels 
are the same size, and that 
inflation pressures are correct. 

@ Check tire tread wear to see if 
there is more than .06 inch 
difference in tread wear between 
front and rear. Interchange one 
front and one rear wheel. Re-inflate 
tires to specifications. 

@ Operate vehicle in all transmission 
gears with transfer case in 2HI, or 
Hi range. 

e if there is noise in transmission in 
neutral gear, or in some gears and 
not in others, remove and repair 
transmission. 

@ lf there is noise in all gears, 
operate vehicle in all transfer case 
ranges. If noisy in all ranges or Hl 
range only, disassemble transfer 
case. Check input gear, 
intermediate and front output shaft 
gear for damage. Replace as 

required. If noisy in LO range only, 

inspect intermediate gear and 
sliding gears for damage. Replace 
as required. 


Internal components. 


Transmission is locked in one gear. it 
cannot be shifted out of that gear. 


Internal components. 


Loose fork on rail. 


Incorrect tire inflation pressures 
and/or incorrect size tires and 
wheels. 

Excessive tire tread wear. 


Transfer case makes noise. 


Internal components. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE SOURCE 


4-wheel drive transfer case jumps out Incomplete shift linkage travel. Adjust linkage to provide complete 

of gear. gear engagement. 

@ Tighten mounting bolts. 

@ Lubricate and repair slip yokes as 
required. Tighten flange yoke 
attaching nut to specifications. 

e Disassemble transfer case. 
Inspect sliding clutch hub and gear 
clutch teeth for damage. Replace 

as required. 


Check level and type. Fill to bottom 

of filler plug hole. 

@ Identify leaking fluid as engine, 
power steering or transmission. 
Repair as required. 

@ Remove all traces of lube on 
exposed transmission surfaces. 
Check vent for free breathing. 
Operate transmission and inspect 
for new leakage. Repair as 
required. 

@ Remove transmission. Inspect for 
leaks at the input shaft bearing 
retainer seal and shift rail 
expansion plug. Inspect for leaks 
at the top cover gasket. Inspect 
case for sand holes or cracks. 
Repair or replace as required. 

@ Check fill, drain plug and bore 

threads. Repair as necessary. 

Tighten to specified torque value. 


@ Loose mounting bolts. 
@ Front and rear driveshaft slip 
yokes dry or loose. 


Internal components. 


Transmission leaks. Improper amount of lubricant — 
wrong type. 


Other component leaking. 


False report. 


Internal components. 


Improper installation torque on fill 
and drain plugs. 


TC5152E 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS GUIDE — BEARING FAILURE CONCERNS 


CONDITION POSSIBLE SOURCE 


The service life of most transmissions | @ Worn out due to other part failure. Remove, disassemble and clean 
is governed by the life of the bearings. the transmission, then replace 
The majority of bearing failures can be damaged parts. (Necessary to 
related to vibration or contamination of reset bearing preload if any 

the fluid. Some of the biggest reasons tapered bearings are replaced.) 
for bearing failures are: @ Same as above. Provide correct 
towing procedures to tow operator. 


@ Damage due to towing vehicle 
further than 50 miles with 
driveshaft installed. Mainshaft 
tapered bearing and needle caged 
bearings are especially 
susceptible to damage. 

Fatigue of raceways or rollers. 
Wrong type or grade of lubricant. 
Lack of lubricant. 

Vibrations break-up of retainer and 
brinelling of races-fretting 


Same as above. 
Same as above. 

Same as above. 

Determine cause of vibration and 
correct. Otherwise proceed as 


corrosion. above. 
@ Bearings tied up due to chips in @ Same as above. Replace damaged 
bearings. parts. 


@ Bearing set up too tight or too Same as above. 
loose. 


Improper fit of shafts or bore. 


@ Same as above. Replace any 
shafts or housing section with 
improper fit. 

@ Same as above. Identify and 
correct source of water entry. 

@ Same as above. Compare gross 
combined weight of vehicle and 
trailer to rated capacity. 

@ Same as above. Be sure to follow 
preload setting procedure in Shop 
Manual. 

@ Replace damaged components 
and make sure of proper oil dam 
installation. Refer to the 
appropriate transmission section 
in this group. Check for proper 
installation of the snap ring on the 
mainshaft next to the oil dam. 

@ Replace damaged components 

making sure the tin oil baffle is not 

damaged during reassembly. 


@ Acid etch of bearing due to water in 
lube. 
Overloading of vehicle. 


@ Incorrect preload causes faster 
wearing of the bearings, due to 
incomplete contact area. 

@ Pocket bearing not lubricated due 
to missing, damaged or 

misinstalled input shaft oil dam. 


@ Pocket bearing not lubricated due 
to damaged tin oil baffle in the 
input bearing shim pack. 


TC10325C 


CLEANING AND INSPECTION 


Transmission An excessive amount of foreign material usually 
results from a bearing failure, gear seizure, tooth 

Cleaning breakage, extreme synchronizer wear, or clashing 

After the transmission has been disassembled, soak gears. In such cases, the input and output shaft 

the parts except the bearings, in a cleaning solvent bearings should be carefully inspected and 

until all the old lubricant is dissolved or loosened. replaced if necessary. Since countershaft 

Brush or scrape all foreign matter from the parts. Be bearings, output shaft pilot bearings, and reverse 

careful not to damage any of the parts with the idler bearings are not so susceptible to damage 

scraper. from foreign material in the lubricant, they need 


not be replaced if they seem satisfactory. 


Wipe the parts or blow compressed air on them 
until they are thoroughly dry. 


To clean the bearings, rotate them in clean 
solvent until all lubricant is removed. Hold the 
bearing assembly to prevent it from rotating and 
dry it with compressed air. 
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CLEANING AND INSPECTION (Continued) 


When the bearings are dry, lubricate them 
thoroughly with transmission lubricant and cover 
them with a clean, lint-free cloth until ready for 
use. 


Inspection 


Inspect all transmission parts before reassembly to 
determine if they should be replaced. 


Gearshift Housing 


Check the operation and condition of the shift levers, 
forks, and shift rails. If binding occurs when the levers 
are operated, disassemble the housing assembly, and 
replace the worn or damaged parts. 


Transmission Case 


Inspect the case for cracks, worn or damaged bearing 
bores, damaged threads, or similar damage. If such 
damage is found, replace the case. 


Holes larger than 6.35mm (1/4 inch) can be repaired 
by drilling, tapping and plugging. 

Holes smaller than 6.35mm (1/4 inch) diameter, such 
as sand holes or casting porosity can be repaired 
using Metallic Plastic Repair Kit, Part No. 
C6AZ-19554-A (M3D35-A) or equivalent as directed. 


CAUTION: Do not use this method to repair 
casting cracks. 


The recommended procedure for using the Metallic 
Plastic Repair Kit is as follows: 


Steam clean the transmission or transfer unit 
case to remove grease, oil, or road dirt. Clean the 
repair area thoroughly. Metallic plastic will not 
stick to a dirty or oily surface. 


1. Prepare the surface to be repaired by grinding or 
rotary filing to a clean bright metal surface. 
Chamfer or undercut the hole or porous area toa 
greater depth than the rest of the cleaned 
surface. Solid metal must surround the hole. 


Mix the metallic plastic base and hardener as 
directed on the container. Stir thoroughly until 
uniform. 


Apply the repair mixture with a suitable clean tool 
(putty knife, wood spoon, etc.), forcing the 
mixture into the hole or porosity. 


Allow the repair mixture to harden by either of 
two methods: heat cure with a 250-watt lamp 
placed 254mm (10 inches) from the repaired 
surface, or air dry for 10 to 12 hours at 
temperatures above 10°C (50°F). 


Sand or grind the repaired area, blending it with 
the general contour of the surrounding surface. 


Bearings 


Examine the bearing assemblies for cracked cups or 
races. Check the races for roughness. Inspect the 
balls and rollers for looseness, wear, chipping, flaking 
or other damage. Check the bearings for binding on 


the shafts or looseness in the bores. If any of these 
conditions are present, replace the bearings. 
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CLEANING AND INSPECTION (Continued) 


Bearing Inspection 


HEAVILY SPALLED INNER 
RACE. UNACCEPTABLE. | RACE GRIRCCEEE Ore. 


HEAVY PARTICLE INDENTATION AND 
LIGHT SPALLING. UNACCEPTABLE. 


LIGHT PARTICLE 
INDENTATION. 
ACCEPTABLE. 


Gears When unacceptable gear tooth wear patterns are 


Some forms of grind marks and tooth wear contact present, transmission components such as shafts, 
patterns are acceptable and should not be considered bearings or washers must be checked for wear or 
as a source of gear noise. Grind marks are distinctive damage. Gears must also be checked thoroughly for 
from wear or damage which are local swells (polished any abnormality which may cause poor contact 
raised projections), nicks and chips. All gears have patterns. 

possible factory repair grind marks. Phosphate 

coated gears are especially easy to recognize since 

the grind operation removes a patch of phosphate and 

base metal exposing the lighter metallic color. The 

following illustrations show normal and abnormal gear 

tooth contact patterns, normal tooling marks, and 

approved and unapproved chip /nick removal 

procedures. 
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CLEANING AND INSPECTION (Continued) 


Typical Transmission Gear Tooth Contact Patterns 


CONTACT PATTERN UNACCEPTABLE ACCEPTABLE 


1. 
DESIRED PATTERN (CONTACT) 


2. 
END CONTACT PATTERN 


3 


TRAVELING CONTACT (PATTERN MOVES 
FROM SIDE TO SIDE ON FACE OF GEAR) 


4. 
HIGH CONTACT PATTERN 


5. 
LOW CONTACT PATTERN 


C3187-2A | 


Normal Tool Marks, Typical Approved Transmission Gear Tooth Chip/Nick 


Removal Procedure 


. GRIND CHIP/NICK FROM CORNER 
FACE OF GEAR-ORIVE SIDE. 


(APPROVED) 
NORMAL GEAR “SHAVING” 


TOOL MARKS . GRIND CHIP/NICK FROM EOGE 


OF GEAR 0.D.-MAY EXTEND 
SLIGHTLY INTO GEAR PATTERN 
ON TOOTH FACE. 

NOTE: NO ROUGHNESS OR | (APPROVED) 

RIOGES EVIDENCED ON 

SERA TOO MERE: _GRIND CHIP/NICK FROM CORNER 
FACE OF GEAR-COAST SIDE. 


(APPROVED) 


. GRIND CHIP/NICK FROM GEAR 
EDGE MAY EXTEND SLIGHTLY 
INTO GEAR FACE. 


NORMAL GEAR “SHAVING” | (APPROVED) 
TOOL MARKS. MARKS HAVE 
A “WIRE BRUSHED” 


APPEARANCE. . GRIND CHIP/NICK FROM GEAR 


FACE-IN GEAR PATTERN AREA. 
(NOT APPROVED) 


NOTE: NO ROUGNESS OR 
RIOGES EVIDENCED ON 
GEAR TOOTH FACE. 


C3188-1A 


Reverse Idler Gear 


Replace the reverse idler gear if the gear, bushing or 
roller bearings are badly worn or if the teeth are 
chipped or burred. Replace the reverse idler gear 
shaft if it is excessively worn or scored. 
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CLEANING AND INSPECTION (Continued) 


Input Shaft 


Replace the input shaft if it is worn, bent, or twisted, if 
the gear has chipped, nicked, worn, or missing teeth, 
or if the cone surface is damaged. If the pilot bearing 
bore is scored, replace the gear and gear rollers. 


Output Shaft 


Replace all output shaft gears that are chipped, 
nicked, burred, or badly worn. Replace the output 
shaft if it is out of round or worn, or if the pilot bearing 
surface is scored. 


Thrust Washers and Bearing Covers 


Check the surfaces of all thrust washers. Replace 
washers that are scored and/or reduced in thickness. 


Replace bearing covers that are grooved or showing 
wear from the thrust or adjacent bearings. Check the 
oil return threads in the bearing covers. If the sealing 

action of the threads has been destroyed by contact 
from the input or output shafts, replace the covers. 


Synchronizer Blocking Rings 


Inspect the synchronizer blocking rings for widened 
index slots, rounded clutch teeth and smooth internal 
surfaces (must have machined grooves). With the 
blocker ring on the cone, measure the distance 
between the face of the gear clutching teeth and the 
face of the blocking ring. Refer to the following chart 
for allowable dimensions: 


Transmission- 
Synchronizer 
ZF- 1, 2,3, 4,5 Not less than 0.6mm (0.024 Inch) 


ZF- Reverse Not less than 0.4mm (0.016 Inch) 
Mazda - All Not less than 1.5mm (0.059 Inch) 


Check the synchronizer sleeves for free movement on 
the hubs. Make sure the alignment marks (etched or 
paint marks) are properly indexed. 


Replace the seal in the input shaft bearing retainer. 
Replace the seals on the cam and shafts. 


Seals and Gaskets 


Examine and, if necessary, replace input and output 
shaft bearing retainer seals and gaskets. 


Flywheel Clutch Face Runout 


Install Dial Indicator D78P-420 1-G and Magnetic Base 
D87L-4201-B or equivalent so that the indicator point 
bears against the flywheel face. Turn the flywheel 
making sure that it is full forward or rearward so that 
crankshaft end play will not be indicated as flywheel 
runout. 


If the flywheel clutch face runout exceeds 
specifications (refer to the appropriate engine 
section), remove the flywheel and check for burrs 
between the flywheel and the face of the crankshaft 
mounting flange. If no burrs exist, check the runout of 
the crankshaft mounting flange. Replace the flywheel 
or machine the crankshaft-flywheel mounting face if 
the mounting face flange runout is excessive. If the ring 
gear runout exceeds 0.25mm (0.010 inch), check 
installation of the gear to the flywheel flange. If it is not 
properly seated, re-install it to the flywheel. If itis 
properly seated, replace it. Refer to Ring Gear 
Replacement in Section 03-00, Engine Service, 
Gasoline, in the Light Truck Engine manual for the 
proper procedure. For flywheel runout specifications, 
refer to the appropriate engine section under 
Specifications. 


MAGNETIC BASE 
D87L-4201-B 


DIAL INDICATOR/ | ““ 
D78P-4201-G 


A10724-C 
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MANUAL TRANSMISSION LUBRICANT CAPACITIES 


Approximate Refill Capacity 
Transmission | u.s.pints [| Liters 


Mazda R2 MSOD Five Speed Transmission. Fill with ESP-MC2138-CJ (DEXRON II®) or 
equivalent. 


ZF M50D-HD Five Speed Transmission. Fill with ESP-M2C 166-H (Motorcraft Mercon) or 


equivalent. Synthetic MERCON (E6AZ- 19582-B) may be used in extreme operating 
conditions to improve bearing life. 

@ Extensive idling at less than -25°F. 

@ Severe duty at greater than 100°F if transmission lubricant is suspected of overheating. 


Warner Four-Speed Transmission Without Extension — (4x4). Fill with ESP-MC2138-CJ 
(DEXRON II®) or equivalent. 


NOTE: Fill transmissions to bottom of filler hole. 
TC8883A 


SPECIAL SERVICE TOOLS 


Tool Number Description 


D78P-4201-G Dial Indicator 
D87L-4201-B Magnetic Base 
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VEHICLE APPLICATION 


All E-Series, F-Series and Bronco with E4OD 
Automatic Transmission 


DESCRIPTION 


E40D Automatic Transmission 


The E40D transmission is a fully automatic, 
electronically controlled, four-speed unit with a locking 
torque converter. The main operating components of 
the E4O0D transmission include a torque converter 


clutch, six multiple-disc friction clutches, one band, 
two sprag one-way clutches and a roller one-way 
clutch which provide for the desired function of three 
planetary gear sets. 


Transmission gear selection in the © range and 
converter clutch operation is controlled by the EEC-IV 
control system. Operating conditions are relayed to 
Powertrain Control Module by various sensors 
throughout the vehicle. The PCM compares these 
conditions with electronically stored parameters and 
logically determines the state that the transmission 
should operate at. 
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DESCRIPTION (Continued) 


In the @ range, automatic operation of all four gears is 
possible. The Transmission Control Switch (TCS) 
lockout switch, located on the vehicle’s shift lever 
disables overdrive operation and enables automatic 
operation through the first three gears. Whenever the 
ignition key is turned on, the vehicle will automatically 
provide overdrive operation regardless of the switch 
position the last time the vehicle was running. 


E40D Automatic Transmission 


Transmission, Automatic, E40D 


Manual gear selection is available in the 1 and 2 range. 
Second gear is commanded when the gear selector is 
in the 2 range and when downshifted into the 1 range 
at speeds above approximately 56 km/h (35 mph) 
(for diesel 48 km/h[30 mph)). First gear is 
commanded in the 1 range at start-ups and when 
downshifted into 1 range below approximately 56 
km/h (35 mph) (for diesel 48 km/h [30 mph]). 


NOTE: Any reference to Intermediate Brake Drum or 
Direct Clutch Cylinder are one and the same. 


E40D AUTOMATIC TRANSMISSION 


| item |Description 


Torque Converter Clutch 
Torque Converter 
Overdrive Planet 
Forward Planet 


(Continued) 


D9279-C 


|ltem___|Description 


Reverse Planet 
Parking Assembly 

Manual Lever Position Sensor 
Manual Lever 

Line Pressure Tap 
Shift Linkage Boss 


07-01A-2 
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DESCRIPTION (Continued) 


Transmission Identification Tag 


The identification tag is located on the left side of the 
transmission case, rearward of the manual lever 
position sensor (MLP). 


ASSEMBLY PART 
NUMBER PREFIX SERIAL 
AND SUFFIX 


ESTP-EA 00001057 
PRA-E BD-3K15 


Un 


Wl 


2110 00001057 


TRANSMISSION 


BUILD DATE 
MODEL (YEAR, MONTH 
AND DAY) 
BUILD DATE CODES 
YEAR CODE MONTH CODE 
1988 — 8 JAN. —A 
1989 — 9 FEB. —B 
1990 — 0 MAR. — C 
1991 — 1 APR. — D 
1992 — 2 MAY. —E 
1993 — 3 JUN. — F 
1994 — 4 JUL. —G 
1995 —5 AUG. — H 
1996 — 6 SEP. — J 
1997 — 7 OCT. — K 
NOV. —L 
DEC. —M 
D9250-C 
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E40D AUTOMATIC TRANSMISSION 
EXPLODED VIEW 
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DESCRIPTION (Continued) 


E40D AUTOMATIC TRANSMISSION, EXPLODED VIEW (LEGEND) 
| Item No. | Part Number | Description 


1 
4A 
Extension Assembly (Superd 
Bracket — Wiring 
7 


Bolt — Extension (4x2 Bottom) (2 Pcs.) 
N605802-S36 | M10X1.5X35MM 
: Bolt — Extension (Superduty & 4x4 Bottom) 
N606569-S36 | bcs MTOXT SNOOMIN 
N605803-S36 Bolt — Extension (Top) (7 Pcs.) M10X1.5X40MM 
7F293 Sensor — Manual Lever Position 


N805312-S100 Bolt Assembly (2 Pcs.) M6X1.0X30MM 
12 Seal — Manual! Lever 


Stud — Case to Solenoid Body (1 Pc.) 
eee M6X1.0X79MM r 

Ball — Rubber Check (9 Pcs.) (2 in Main 
14 7E195 Control) 


379581-S Ball — Steel Check (1 Pc.) 


Stud — Case to Control Assembly (4 Pcs.) 
Is N805330-S M6X1.0X61.25MM : 


16A 

17 
7A008 

19 Gasket — Separator Plate to Control 

#21 Plate — Separator Plate Reinforcing 

Solenoid Body Assembl 


Main Control! Body Assemb! 

27 
31 
| 7017s Shaft—Input 


= Pes. 

ROXt 2oXGeM oy Pump (9 Pes) 
37 
Pump Assembl 
Washer — Pump Thrust 
47 
Coast Clutch Cylinder Assembi 

Seal — Inner 
rvic 


* Serviced in Kits Only 


+: 
z 
2 
S 
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Part Number 
7A548-EA 


Description 


7G419 
7N519 [Ring — Piston Apply id 
7B070-EA 
N804949-S 
57 7B442-CA 
7B164-CA 
7B437-CA 
N804950-S 
N804951-S Ring — Retaining 
N804952-S Ring — Retaining 
61 7670 


61A 377300-S 


377155-S 


Ring — Retaining (Outer Race to Overdrive 
Ring Gear 
N806284-S ang. 7 Retaining (Overdrive OWC to Outer 


7G389 
7G381 Clutch Assembly — Overdrive One Wa 

7L339 
7E031 
7676 
-CA 
7A238-CA 
7A242-CA 


67 


slit daticaniaii 


70037-BA 
380225-S 
7E486 
7F240 
7653 
76382 


N 


0 
71 


Ring — Retaining (Center Shaft to Overdrive 
72 76375 Ring Gear) : 
73 70178 Needle Bearing Assembi 
74 7B421 Ring — Overdrive Retaining (Selective Fit) 


75 
76 


77 


78 
79 


7B066-BB 
7B164-EA 


7B442-DA 
N806645-S 


Plate — Overdrive Clutch Pressure 
Plate — Overdrive Clutch Internal Spline (2 Pcs. 


Plate — Overdrive Clutch External Spline 
(2 Pcs.) 


7B070-CA Spring — Overdrive Return 
7G418 
7A548 


7F225 pee a Overdrive Inner (Same as Intermediate 
nner 


7B421 
7G384 
7F225 
7E005 
87 7F224 
88 78070-DB 
7G033 
7L326 
7D429-A 
7B066-CA 
7F219 oe : lad Clutch Internal Spline 
7B437 
N805310-S101 nH ras brett Hydraulic Feed (1 Pc.) 


Bolt — Center Support Hydraulic Feed (2 Pcs.) 
M12X1.75X31MM 


Band Assemb! 
Piston Assembly — Servo 


CD9252-D 


N805311-S101 


70034 
70028 
7E221 


9 


~ 
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Transmission, Automatic, E40D 


07-01A-6 


DESCRIPTION (Continued) 


E40D AUTOMATIC TRANSMISSION, EXPLODED VIEW (LEGEND) (CONTINUED) 


# Not Serviced* 
* Serviced in Kits Only 


[ttemNo. | PartNumber | Description ——~—=—=S=SS—=«d|:=Ss[_HemNo. | PartNumber | Description i 
100 -| 70027_—=~=«déPlate—Servoover——SS—SCSC=*idSCié‘éiL twa | 70408 ——=di*CPlate Reverse Clutch Pressure 
pws [842 ER | ate Reverse Clutch External Spin 
Race — Intermediate One Way Clutch Outer (5 or 6 pcs.) 
[10s [ara Teich Assembly = tntermadiate One Way _ 
147 
ee 
[149] -_ 70006] Planet Assembly — Reverse 
a 
P_# | 7000-88 | —PlanetGears(@or4pes) i 
a a ston | | Are | lonetGearShettegorspenn | 
p+ fee's | — check Ball (782 neh Big) eT razern | Tarun Washers 6 or pes) 
p+ if 7220 — Ba Renainer ——___ Fe [007 ca = Noa Bearings (63 or 84 pes) 
+ 3802285 | Retaining Pins (3 or 4 pes.) 
| 0 | N804817-S_____|_ Ring — Spring Retaining [750 A166 «YS Washer — Thrust 
a Ring — Retaining (for Output Shaft) 
112 7B164-GA Plate — Direct Clutch Internal Spline (1-1/2 in dia.) 
ee ae ere 182 
i ee a 
[114 | 7B066-8A | Plate — Direct Clutch Pressure 
15s 
Pd _—_—«d;CRing—Retaining eee 
pf 78'S | Ring — Retaining | ress [78392 | Spring Assy. — Overrunning Giutch | 
aren Mle ae a ee eel 
pd sr7aaas | Ring— Retaining _ | [isso [e194 _———*d Bushing —Overrunning Gluten 
[156 | 76413____| Needle Bearing Assembly =| 
ae a 
MO ds ween =) Besoin ef) OR DI ee 
P20 7asaa_——=S~=*d;«Seal—Quter—SSC~SCS 
ee ee eS ees 
a PS ca i, is 
pe ea, ee ee eee 
eR 2 Ta cas ee Oa) 0 al 
12 _}_1e288_} Ring —Pieton Appy_—_} [195 [7060-4 [Output Shaft Assembiy ozzy | 
173 78070-AA__| Spring — Piston Return ___| [iesa__| 7060-CA______| Output Shaft Assembly (@xa)_———=d 
a a ie a emcee 
ee Be ee ee 
ae ee Se ae EL es 
ee eee P_170 | 8052325 | Bolt and Washer Assembly (pos) ____| 
Le dia Plate — Forward Clutch Internal Spline 71 
(9 or 4 pes. 
[123 _—*|——78086 BA 
CS CdC8IISTS «| Ring—Retainng id 
[*CC~t888S «| Ring—Retaining CS Nut — Inner Detent Lever Miaxi.5 Hex 
Washer — Plastic Thrust 176 
[132 «| 771328 | Ring—Reteining ——SSSSC~*S 
P33 70393 | Hub—Forward 180 Rod Assembly — Parking Pawl Actuating 
[134+ 70302 ——~*«| Gear—ForwardRing SSCS” 181 O-Ring Filler Tube 
[135 | _7F078 | Needle Bearing Aesembly_——S—=d 
136 7A166_____| Washer — Thrust 
ae a Connector Assembly — Oil Tube — inlet 
Pd 08d Carrier SCSC~C~S econ 
[aromas [Planet Gears arepes) ||| TOT | Matva Assembly — Olt Cooler Check — Guilet 
Ge ae ee eT 
P| A242-AA | —ThrustWashers(6or8pcs.) 187 
#4 eres ___} — Needle Bearings (67 9°88 pes) 
ese Sal DE ee id 
| 138 | 70234 | Needle Bearing Assembly 790 
a Sees ee a Eee 
ORR OTTO I) oe ey ame nae ACT 
141 Washer — Thrust 
Paz 3773005 | Ring—Retaining SSCS 
aa _Na06207.5 | Ring — Retaining ————S—S—~d 


(CO7886-D 
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DESCRIPTION (Continued) 
Thrust Washer and Needle Bearing Locations 


7L339 
7F240 


7D234/7G178 


esi 
= 


an -ae = 


BASE NUMBERS DESCRIPTION 


70014 THRUST WASHER — PUMP SUPPORT 

7E486 NEEDLE BEARING — SUN GEAR 

7L339 THRUST WASHER — OVERDRIVE PLANETARY CARRIER 

7G128 NEEDLE BEARING — CENTER SHAFT 

7G178 NEEDLE BEARING — CENTER SUPPORT 

71326 THRUST WASHER — CENTER SUPPORT 

7G401 THRUST WASHER — INTERMEDIATE ONE-WAY CLUTCH 

7D428 THRUST WASHER — INTERMEDIATE BRAKE DRUM 

7F374 NEEDLE BEARING — FORWARD CLUTCH (PLASTIC) 
CYLINDER 


7F078 NEEDLE BEARING — SUN GEAR 

7D030 THRUST WASHER — FORWARD CLUTCH HUB 
7D423 THRUST WASHER — PLANETARY CARRIER 
7E413 NEEDLE BEARING — OUTPUT SHAFT HUB 
7B368 THRUST WASHER — OUTPUT SHAFT 


| ft tol 


E40D Sensors and Actuators 


The following pages provide a brief description of each 
of the sensors and actuators used with the E40OD 
transmission. The function of each of these 
components and the associated symptoms and 
Diagnostic Trouble Codes (DTCs) are also given. 


Powertrain Control Module (PCM) 


On vehicles equipped with gasoline engines, the 
operation of the E4OD automatic transmission is 
controlled by the PCM. Many input sensors provide 
information to the PCM, which then controls the 
actuators which affect transmission operation. 


On vehicles equipped with diesel engines, the 
operation of the E40D transmission is also controlled 


by the PCM. However, some of the input sensors are D11825-A 
different. 
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DESCRIPTION (Continued) 


Programmable Speedometer /Odometer Module 
(PSOM) 


Description: The Programmable 

Speedometer /Odometer Module (PSOM) receives 
input from the Rear Anti-Lock Brake System (RABS) 
Speed Sensor, which is mounted on the rear axle 
differential housing. The PSOM processes this input 
signal information and relays it to the Speed Control 
module PCM. This signal tells the PCM the vehicle 
speed in MPH. 


Transmission, Automatic, E40OD 


07-01A-8 


Transmission function: Used as an input in 
determining shift scheduling and Electronic Pressure 
Control (EPC). 


Symptoms: Harsh engagements, firm shift feel, 
abnormal shift schedule, unexpected downshifts may 
occur at closed throttle, abnormal torque converter 
clutch operation or engages only at Wide-Open 
Throttle (WOT). May flash TCIL. 


Diagnostic Trouble Codes: 29 (two digit), 452 
(three digit). 


VSS(+) 
, ® 
PROGRAMMABLE 


SPEEDOMETER 
SPEED ODOMETER (6) 
SENSOR 


(PSOM) 


REAR 


ANTI-LOCK 


BRAKE 
MODULE 


Vehicle Speed Sensor (VSS) 


Description: The Vehicle Speed Sensor (VSS) is a 
variable reluctance sensor that sends a signal to the 
PCM. This VSS signal tells the PCM the vehicle speed 
in MPH. 


Transmission function: Used as an input in 
determining shift scheduling and Electronic Pressure 
Control (EPC). 


Symptoms: Harsh engagements, firm shift feel, 
abnormal shift schedule; unexpected downshifts may 
occur at closed throttle, abnormal torque converter 
clutch operation or torque converter clutch engages 
only at Wide-Open Throttle (WOT). May flash TCIL. 


Diagnostic Trouble Codes: 29 (two digit), 452 
(three digit). 


D11827-A 


Description: The Brake On/Off (BOO) switch tells 
the PCM when the brakes are applied. The switch is 
closed when the brakes are applied and open when 
they are released. 


Transmission function: Disengages torque 
converter clutch when brake is applied. 
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Symptoms: Failed on or not connected — Torque 
converter clutch will not engage at less than 1/3 
throttle. Failed off — Torque converter clutch will not 
disengage when brake is applied. 


Diagnostic Trouble Codes: 74 (two digit), 536 
(three digit). 


D11828-A 


Profile Ignition Pickup (PIP) Sensor — Gasoline 
Engines 

Revolutions Per Minute Sensor (RPM) sensor — 
Diesel Engines 


Description: On gasoline engines, the Profile Ignition 
Pickup (PIP) signal is produced by a Hall-Effect device 
in the distributor. It tells the PCM the engine rpm and 
the crankshaft position. 


On diesel engines, the RPM provides engine rpm to the 
PCM. 


07-01A-9 


DESCRIPTION (Continued) 


Transmission function: Used as an input in 
determining shift scheduling and (EPC). 


Symptoms: Diesel engines — Harsh engagements 
and shifts, late WOT upshifts, abnormal or no torque 
converter clutch operation. Gasoline engines — PIP 
sensor failure, engine will not run. May flash TCIL. 


Diagnostic Trouble Codes: 14 (two digit), 211 
(three digit). 


DIESEL ENGINE 


RPM SENSOR 


GASOLINE ENGINE 
D11829-A 


Air Conditioning Clutch (ACC) 


Description: The Air Conditioning Clutch (ACC) is an 
electromagnetic clutch that is energized when the 
clutch cycling pressure switch closes. The switch is 
located on the suction accumulator-drier. The closing 
of the switch completes the circuit to the clutch and 
draws it into engagement with the compressor 
driveshaft. 


Transmission function: Used as an input to 
determine EPC when the ACC is engaged to 
compensate for the additional load on the engine. 


Symptoms: Failed on — EPC slightly low with A/C 
off. Failed off — EPC slightly high with A/C on. 


Transmission, Automatic, E40D 


Diagnostic Trouble Codes: 67 (two digit), 539 
(three digit). 


D11830-A 


Manifold Absolute Pressure (MAP) Sensor — 
Gasoline Engines 

Barometric Pressure (BARO) Sensor — Diesel 
Engines 


Description: On gasoline engines, the Manifold 
Absolute Pressure (MAP) sensor senses atmospheric 
pressure to produce an electrical signal. The 
frequency of this signal varies with intake manifold 
pressure. The MAP sensor sends this signal to the 
PCM. The PCM uses this signal to determine altitude. 
The PCM then adjusts the E40D shift schedule for the 
altitude. 


On diesel engines, the Barometric Pressure (BARO) 
sensor operates similar to the MAP sensor. It 
measures barometric pressure instead of intake 
manifold pressure. The PCM uses the signal from the 
BARO sensor to determine the altitude at which the 
vehicle is operating. The PCM then adjusts the E4OD 
shift schedule for the altitude. 


Transmission function: Used as an input to 
determine shift schedule and EPC for altitude 
operation. 


Symptoms: Firm shift feel, late shifts at altitude. 


07-01A-9 
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DESCRIPTION (Continued) 


Diagnostic Trouble Codes: 22, 72 (two digit), 126, 
128, 129 (three digit). 


TEST PIN 46 ©—SIG RTN 
TEST PIN 45 ©MAP/DP SIG 
TEST PIN 26 @—— VREF 


MAP/BARO SENSOR 
VEHICLE 

HARNESS 
CONNECTOR 


D11831-A 


Low Range Switch 4x4 


Description: The low range switch is located on the 
transfer case assembly. It provides an indication of 
when the 4x4 transfer case gear system is in the LOW 
range. 


Transmission function: Modifies shift schedule for 
4x4L transfer case gear ratio. 


Symptoms: Failed on — Early shift schedule in 4x2 
and 4x4H. Failed off — Shifts delayed in 4x4L. 


NOTE: If the 4x4 low indicator light fuse is blown, the 
transmission will shift according to 4x4 low shift 
schedule regardless of transfer case position. 


Diagnostic Trouble Codes: 47 (two digit), 633 
(three digit). 


Transmission, Automatic, E40D 


07-01A-10 


TO KEY 

POWER 
4x4 LOW SWITCH 
VEHICLE HARNESS 


TEST ©- LB/BK — 4x4 LOW 
PIN 12 CONNECTOR 


<}——» TO KEY POWER 
4x4 LOW LED 


TOUCH DRIVE 
MODULE 
HARNESS 
CONNECTOR 

TO KEY POWER 


FOUR-WHEEL DRIVE 
INDICATOR SWITCH 


D11832-A 


Throttle Position (TP) Sensor (Formerly Called 
TPS/FIPL) 


Description: The Throttle Position (TP) Sensor is a 
potentiometer that is mounted on the throttle body on 
gas applications and on the fuel injection pump lever on 
diesel applications. The TP sensor detects the 
position of the throttle plate or lever and sends this 
information as a voltage signal to the PCM. 


The TP sensor on diesel applications is preset to a 
gauge block specification. To check or readjust, refer 
to the service manual for procedures. 


If a malfunction occurs in the TP circuit, the PCM will 
recognize that the TP sensor signal is out of 
specification. The PCM will then operate the E40D 
transmission in a High capacity mode to prevent 
transmission damage. This High capacity mode 
causes harsh upshift and engagements. 


Transmission function: Used as an input to 
determine shift scheduling and EPC. 


Symptoms: Harsh engagements, firm shift feel, 
abnormal shift schedule, abnormal or no torque 
converter clutch operation. May flash TCIL. 
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DESCRIPTION (Continued) 


Diagnostic Trouble Codes: 23, 33, 43, 53, 63, 73, 
121, 122, 123, 167. 


TEST PIN 46 ©- SIG RTN 
TEST PIN 47 O—— TP 
TEST PIN 26 O—VREF 


THROTTLE 
POSITION (TP) 
SENSOR 
VEHICLE 
HARNESS 
CONNECTOR 


D11833-A 


Transmission Operating Temperature (TOT) 
Sensor 


Description: The Transmission Operating 
Temperature (TOT) sensor is located on the solenoid 
body in the transmission sump. It is a 
temperature-sensitive device called a thermistor. It 
sends a voltage signal to the PCM. The voltage signal 
varies with the transmission oil temperature. The PCM 
uses this signal to determine whether a cold start shift 
schedule is necessary. The cold start shift schedule 
lowers shift speeds to allow for the reduced 
performance of cold engine operation. 


Transmission function: Used as an input to 
determine shift schedule and EPC for temperature 
effects. 


Symptoms: Torque converter clutch and stabilized 
shift schedule happens too soon after a cold start. 
Codes 68 or 657 indicate transmission oil temperature 
exceeds 270 degrees Fahrenheit, results in increased 
EPC pressure and torque converter clutch 
engagement. May flash TCIL. 


Diagnostic Trouble Codes: 26, 56, 66, 68, (two 
digit) 686, 637, 638, 657 (three digit). 


Transmission, Automatic, E40D 


07-O1A-11 


TOT SENSOR 


D11834-A 


Manual Lever Position Sensor (MLP) 


Description: The Manual Lever Position Sensor 
(MLP) sends a signal to the PCM. This indicates the 
position of the shift lever (P, R, N, ©, 2 or 1). The MLP 
is located on the outside of the transmission at the 
manual lever. 


Transmission function: Used as an input to 
determine desired gear and EPC. 


Symptoms: Harsh engagements, firm shift feel. 


Fault Codes: 67 (two digit), 634, 654 (three digit) 
(this code also displays if A/C is on during On-Board 
Diagnostic or On-Board Diagnostic run in neutral). 


ew 


57 32 

MLPS 30 199 —wllL, AN — vos 

SRTN 46 359 —1Gl, -U 445 
463 kh At 33 


“LP 


D11835-A 
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DESCRIPTION (Continued) 


Transmission Control Switch 
(TCS)/Transmission Control Indicator Lamp 
(TCIL) 


Description: The Transmission Control Switch (TCS) 
is amomentary contact switch. When the switch is 
pressed, a signal is sent to the PCM. The PCM then 
energizes the Transmission Control Indicator Lamp 
and the Coast Clutch Solenoid (CCS), applying the 
coast clutch to provide engine braking and cancels 
fourth gear operation. 


NOTE: TCIL will also flash if the EPC circuit is shorted. 
Sensor: Transmission Control Switch (TCS) 


Transmission function: Disable fourth gear 
operation. 


Symptoms: No overdrive cancel when switch is 
cycled. 


Diagnostic Trouble Codes: 65 (two digit), 632 
(three digit), tested during Key On Engine Off (KOEO) 
On-Board Diagnostic only. 


TEST PIN 32 TO KEYPWR 


©—— LG/W —TCIL 


FUSE PANEL 
+ RV TCIL LED 


o——1/LB TCS 


TEST PIN 41 TRANSMISSION CONTROL 
SWITCH HARNESS CONNECTOR 


*TEST PINS LOCATED ON BREAKOUT BOX. ALL HARNESS 
CONNECTORS VIEWED INTO MATING SURFACE. 


D11836-A 


Actuator: Transmission Control Indicator Lamp 
(TCIL). 


Transmission function: Indicates overdrive cancel 
mode activated (lamp on) and EPC circuit shorted 
(lamp flashing). 


Symptoms: Failed on — overdrive cancel mode 
always indicated, no flashing for EPC circuit shorted. 
Failed off — overdrive cancel mode never indicated, 
no flashing for EPC circuit shorted. 


Diagnostic Trouble Codes: 97 (two digit), 631 
(three digit). 


CS 


ac 


TCIL 
D11837-A 


Transmission Solenoid Body 


Description: The PCM controls the E40D 
transmission operation through four on/off solenoids 
and one Variable Force Solenoid (VFS). These 
solenoids and TOT sensor are housed in the 
transmission solenoid body assembly. Refer to the 
following information for the functions of these 
solenoids. 


D5992-B 


| item |Description 


Shift Solenoid 1 (SS 1) 
Shift Solenoid 2 (SS2) 
EPC Solenoid 

Coast Clutch Solenoid (CCS) 

TOT Sensor Location 

Torque Converter Clutch (TCC) Solenoid 


TD5992A 
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DESCRIPTION (Continued) 


TRANSMISSION CONNECTOR PIN 
ASSIGNMENTS 


EEC-IV 60-WAY 
12-WAY CONNECTOR 
DESCRIPTION PIN 


[eas | bese 


CONNECTOR 
PIN 


oO mOnN DOF WN 


= — 
~—- oO 


*This is a unique EPC power feed for DIESEL application only. 
12-WAY CONNECTOR 
TRANSMISSION END PIN 1 HARNESS END 


PIN 12 L—»" PIN 12 


Ao 1s 

5 OO 

eae | 
COOOC 


NOTE: BOTH VIEWS ARE “LOOKING INTO” 
THE CONNECTORS MATING ENDS. D11838-A 


Electronic Pressure Control (EPC) Solenoid 


Description: The Electronic Pressure Control (EPC) 
Solenoid is a Variable Force Solenoid. The VFS-type 
solenoid is an electro-hydraulic actuator combining a 
solenoid and a regulating valve. It supplies Electronic 
Pressure Control (EPC) which regulates transmission 
line pressure and line modulator pressure. This is done 
by producing resisting forces to the main regulator and 
the line modulator circuits. These two pressures 
control the clutch application pressures. 


Transmission function: Regulates EPC pressure. 


Symptoms: Failed on — Gasoline engine: minimum 
EPC pressure (minimum transmission torque 
capacity). Limit engine torque (partial fuel shut-off, 
heavy misfire). Flashing TCIL. 


Failed on — Diesel engine: cut power on pin 35 (EPC 
power) to attain maximum EPC pressure, harsh 
engagement and shifts, flashing TCIL. 


Failed off — Gasoline and diesel engines: Maximum 
EPC pressure, harsh engagements and shifts. May 
flash TCIL. 


Diagnostic Trouble Codes: 98, 99 (two digit) 998, 
624 (three digit) (output circuit check, generated only 
by electrical condition). 

CAUTION: Do not attempt to adjust the EPC 


Solenoid. This will change the operation of the 
transmission and may affect the warranty. 


*Output circuit check, generated only by electrical 
condition. 


**May also be generated by other non-electronic 
related transmission hardware condition. 


Shift Solenoids 1 and 2 


Shift solenoids 1 and 2 provide gear selection of first 
through fourth gears by controlling the pressure to the 
three shift valves. 


Shift Solenoid 1 (SS1) 
Transmission function: Gear selection. 


Symptoms: improper gear selection depending on 
failure mode and manual lever position; refer to the 
Shift Solenoid Application Chart. May flash TCIL. 


Diagnostic Trouble Codes: 9 1*, 49**, 59**, 69" (two 
digit), 621*, 617%, 618, 619”, (three digit) (“Output 
circuit check, generated only by electrical condition. 
“May also be generated by other non-electronic 
related transmission hardware condition). 


Shift Solenoid 2 (SS2) 
Transmission function: Gear selection. 


Symptoms: Improper gear selection depending on 
failure mode and manual lever position; refer to the 
Shift Solenoid Application Chart. May flash TCIL. 


Diagnostic Trouble Codes: 92%, 49**, 69" (two 
digit), 622*, 617, 619” (three digit) (‘Output circuit 
check, generated only by electrical condition. *May 
also be generated by other non-electronic related 
transmission hardware condition). 


Solenoid 3 (TCC) 


Solenoid 3 provides torque converter clutch control by 
shifting the converter clutch control valve to apply or 
release the torque converter clutch. 


Transmission function: Engages torque converter 
clutch. 


Symptoms: Failed on — Engine stalls in drive at idle 
low speeds with brake applied or manual 2. Failed off 
— Converter clutch never engages. May flash TCIL. 


Diagnostic Trouble Codes: 94*, 62* (two digit) 
627*, 628* (three digit) (“Output circuit check, 
generated only by electrical condition. “May also be 
generated by other non-electronic related 
transmission hardware condition). 


Solenoid 4 (CCS) 


Solenoid 4 provides coast clutch control by shifting the 
coast clutch shift valve. Solenoid 4 is activated by 
pressing the Transmission Control Switch or by 
selecting the 1 or 2 range with the transmission 
selector lever. In manual 1 and 2, the coast clutch is 
controlled by solenoid 4 and also hydraulically as a 
fail-safe to ensure engine braking. In reverse, the 
coast clutch is controlled hydraulically and solenoid 4 
is not on. 


Transmission function: Engages coast clutch to 
provide engine braking in third gear when overdrive 
cancel is on. 


Symptoms: Failed on — Third gear engine braking 
with O/D range selected. Failed off — No third gear 
engine braking in overdrive cancel. 
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DESCRIPTION (Continued) 


Diagnostic Trouble Codes: 93* (two digit), 626* 
(three digit). 


*Output circuit check, generated only by electrical 
condition. 


**May also be generated by other non-electronic 
related transmission hardware condition. 


Solenoid Operation 


The following solenoid application chart shows normal 
solenoid operation for given operating modes. 


SOLENOID APPLICATION CHART 


SHIFT 
CONTROL 


GEAR SELECTOR COMMANDED TORQUE 
POSITION CoMCERIER COAST 
SOLENOID 2 CLUTCH 
CLUTCH SOLENOID 4 
SOLENOID 3 


PARK 
REVERSE 
NEUTRAL 


OD 
OD FIRST THROUGH THIRD GEAR ONLY, S1, S2 AND 
CANCEL TCC SAME AS OD, CCS ALWAYS ON. 
MANUAL 2 SECOND OFF OFF * 
MANUAL 1 SECOND OFF OFF OFF 
MANUAL 1 FIRST ON OFF OFF 


*PCM CONTROLLED 


Shift Solenoid Failure Modes 
Shift Solenoid Failure “‘Always ON”’ 


Failed ON due to PCM and/or vehicle wiring concerns; GEAR SELECTOR 
solenoid electrically or hydraulically stuck ON. ECA GEAR POSITION 


COMMANDED 02 | 2 1 
ACTUAL GEAR 
OBTAINED 
2 


1 

2 2 
2 2 
1 2 


GEAR SELECTOR 
POS! 

Saas ahi ae Al Oa 
COMMANDED 2 


ACTUAL GEAR 
OBTAINED 


7 
2 
2 
2 2 
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DESCRIPTION (Continued) 


Shift Solenoid Failure “Always OFF”’ 


Failed OFF due to PCM and/or vehicle wiring 
concerns; solenoid electrically or hydraulically stuck 
OFF. 


@ Validate Customer Concern (When does condition 
exist?) 


Upshift 
Downshift 
Coasting 
Engagement 
Noise / Vibration 


Determine if noise / vibration is related to the 
following: 

—RPM Dependent 

—Vehicle Speed Dependent 

— Shift Dependent 

—Gear Dependent 


SS1 ALWAYS OFF 
GEAR SELECTOR 
POSITION 
SNARES OO 
COMMANDED 


ACTUAL GEAR 
— 


1 

2 5 
3 2 
4 2 


SS2 ALWAYS OFF 
GEAR SELECTOR 
POSITION 
SNAAANIGE eee el 
COMMANDED 


ACTUAL GEAR 
OBTAINED 


Verification of Condition 


This section provides information which must be used 
in both determining the actual cause of customer 
concerns and performing the appropriate service 
procedures. 


The following procedures must be used when verifying 
customer concerns for E4OD transmission: 


1. Required equipment: 


@ E40D Transmission Tester 007-00085 or 
equivalent 


SUPER STAR IIT 7-004 1-A 
DIAGNOSIS AND TESTING . ae ll Tester 007-004 1-A or 


NOTE: The SUPER STAR Il Tester 007-004 1-A 


Troubleshooting the automatic transmission is 
simplified by using the proven method of diagnosis. 
One of the most important things to remember is that 
there is a definite procedure to follow. Do not take 
short cuts or assume that critical checks or 
adjustments have already been made. 


The following procedures are recommended for 
checking and/or verifying that the various 
components are adjusted and operating properly. Use 
Rotunda Automatic Transmission Tester 014-00737 
or equivalent. Follow the manufacturer’s instructions. 


Preliminary Inspection 

The following items must be checked before 
proceeding: 

Check Fluid Level / Condition 

Vehicle at Normal Operating Temperature 
Visual Inspection of Harness Connections / Wiring 
Were On-Board Diagnostics Run? 
Check for Leaks 

Check for Electronic Add-On Items 

@ Check for Vehicle Modifications 

@ Check Shift Linkage for Proper Adjustment 


or equivalent must be used on fast mode to 
properly display the On-Board Diagnostic 
codes. 


Digital Volt Ohmmeter 007-0000 1 or 
equivalent 


Manual Lever Position Sensor Tester 
D89T-70010-A or equivalent 


Gear Position Sensor Adjuster T9 1P-70010-A 
60-Pin Breakout Box 007-00033 or equivalent 
(TP) VRV Gauge Block T92T-7B200-AH 

Determine customer concerns relative to vehicle 

usage: 

@ Hot or cold vehicle operating temperature 

@ Hot or cold ambient temperatures 

@ Type of terrain 

@ Vehicle loaded / unloaded 

@ City /highway driving 


NOTE: Some E40OD transmission conditions may 
Cause engine concerns. An EPC short circuit may 
cause alternate firing. The torque converter 
clutch not disengaging will stall the engine. 


Fluid level and condition. 
Road test vehicle to verify customer concern. 


NOTE: Inspect vehicle for non-Ford approved 
add-on devices such as: 
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DIAGNOSIS AND TESTING (Continued) 


Air conditioning 

Generators (alternators) 

Engine turbos 

Cellular telephones 

Cruise controls 

CB radios 

Linear boosters 

Backup alarm signals 

Computers 

@ These items, if not installed properly, will affect 

PCM or transmission function. Pay particular 
attention to add-on wiring splices in the PCM or 


transmission wiring harness, abnormal tire size 
or axle ratio changes. 


After a road test, with the vehicle warm and 
before disturbing any connectors, perform the 
Quick Test using SUPER STAR II Tester 
007-004 1-A or equivalent. Refer to the 
Powertrain Control/Emissions Diagnosis 
Manual’. 


Checking The Automatic Transmission Fluid 
Level 


NOTE: Vehicles equipped with 4x4 applications must 
have the 4x4 shift selector in any position other than 
neutral. 


With the vehicle on a level surface, start the engine 
and move the transmission shift selector through all of 
the gear ranges allowing sufficient time for each 
position to engage. Securely latch the transmission 
shift selector in the park position, fully set the parking 
brake and leave the engine running. 


Wipe off the dipstick cap, pull the dipstick out and wipe 
the indicator end clean. Put the dipstick back into the 
filler tube and make sure it is fully seated. Pull the 
dipstick out and read the fluid level. 


CAUTION: Your vehicle should not be driven if the 
fluid level is below the bottom hole on the 


dipstick and outside temperatures are above 
10°C (50°F). 


When checking fluid at normal operating temperature, 
the fluid level should be within the crosshatched area 
or ‘‘HOT’’ marked area on the dipstick. When the 
vehicle has not been driven, and outside temperature 
is above 10°C (50°F), the fluid level should be 
between the holes or ‘‘COLD”’ marked area on the 
dipstick. 


Adding Fluid 


Only Motorcraft MERCON® Automatic Transmission 
Fluid XT-2-QDX or -DDX (E4AZ-19582-B) or 
equivalent is used in ail Ford automatic transmissions. 
Before adding any fluid, be sure that the correct type 
will be used. 


1 Canbe purchased as a separate item. 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain ap 
DAVE G 


Transmission, Automatic, E40OD 


07-01A-16 


Add fluid in 1/2-pint (.24L) increments through the 
filler tube to bring the level to the correct area on the 
dipstick. If an overfill occurs, excess fluid must be 
removed. 


Econoline Only 


FLUID LEVEL AT 
— 1] NORMAL 
5 | | OPERATING 


= =} | TEMPERATURE 
oa 66°C TO 77°C. 
S f (150°F TO 170°F). 


FLUID LEVEL WHEN 

VEHICLE HAS NOT 

BEEN DRIVEN AND 
OUTSIDE TEMPERATURE 


IS ABOVE 10°C (50° F). D11841-A 


F-Series and Bronco Only 


FLUID LEVEL AT NORMAL 
OPERATING TEMPERATURE 
66°C TO 77°C (150°F TO 
170°F) 


FLUID LEVEL WHEN 
VEHICLE HAS NOT BEEN 
DRIVEN, AND OUTSIDE 
TEMPERATURE 

IS ABOVE 10°C (50°F) 


DO NOT 
DRIVE MARK 


D07423-1B 


High or Low Fluid Level 


A fluid level that is too high may cause the fluid to 
become aerated due to the churning action of the 
rotating parts of the transmission. Aerated fluid will 
Cause erratic control pressure, and the aerated fluid 
may be forced from the vent. 


A fluid level that is too low will affect transmission 
operation. Low level may indicate fluid leaks that may 
Cause transmission damage. 
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DIAGNOSIS AND TESTING (Continued) 


Automatic Transmission 
Fluid Checking and Adding Procedure 


Under normal circumstances, you do not need to 
check the fluid level of the transmission, since the 
vehicle does not use up transmission fluid. However, if 
the transmission is not working properly, for instance, 
the transmission may slip or shift slowly, or you may 
notice some sign of fluid leakage, the fluid level should 
be checked. 


It is preferable to check the transmission fluid level at 
normal operating temperature after approximately 20 
miles (32 km) of driving. However, if necessary, you 
can check the fluid level without having to drive 20 
miles to obtain a normal operating temperature if 
outside temperatures are above 10°C (50°F). 


NOTE: If the vehicle has been operating for an 
extended period at high speeds or in city traffic during 
hot weather, or pulling a trailer, the vehicle should be 
turned off for about 30 minutes to allow the fluid to cool 
before checking. 


Fluid Condition Check 


1. Make the normal fluid level check as outlined 
previously under Checking the Automatic 
Transmission Fluid. 


Observe color and odor of the fluid. It should be 
red, not brown or black. Odor may indicate 
overheating condition, clutch disc or band failure. 


Use an absorbent white facial tissue and wipe the 
dipstick. Examine the stain for evidence of solid 
particles and for antifreeze signs (gum or varnish 
on dipstick). 


If particles are present in the fluid or there ts 
evidence of antifreeze or water, the transmission 
oil pan must be removed for further inspection. If 
fluid contamination or transmission failure is 
confirmed by further evidence of coolant or 
excessive particles in the transmission oil pan, 
the transmission must be disassembled and 
completely cleaned and serviced. This includes 
cleaning and flushing the torque converter and 
transmission cooling system. During disassembly 
and assembly, all overhaul checks and 
adjustments of clearances and end play must be 
made. After the transmission has been serviced, 
all diagnostic tests and adjustments listed in the 
Diagnostic Charts must be completed to make 
sure that the problem has been corrected. 


Fluid Leakage Checks 


Leakage at the transmission oil pan gasket often can 
be stopped by tightening the attaching bolts to 14-16 
N-m (10-12 ft-lb). If necessary, replace the gasket. 


If leakage is found by the solenoid body connector, 
refer to Valve Body and Intermediate Band Servo 
under In-Vehicle Service in this section. Replace O-ring 
on the connector snout of the solenoid body assembly 
as outlined in this section. 
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Check the fluid filler tube connection at the 
transmission case. If leakage is found here, install a 
new stub tube. 


Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank for 
looseness, wear, or damage. If leakage cannot be 
stopped by tightening a fluid line tube nut, replace the 
damaged parts. When fluid is found to be leaking 
between the case and the cooler line fitting, tighten the 
fitting to maximum specification. Do not try to stop 
the fluid leak by increasing the torque beyond 
specification. This may cause damage to the 
case threads. If the leak continues, replace the 
cooler line fitting and tighten to specification. The 
same procedure should be followed for fluid leaks 
between the radiator cooler and cooler line fittings. 


Check the engine coolant in the radiator. If 
transmission fluid is present in the coolant, the cooler 
in the radiator is probably leaking. 


The cooler can be further checked for leaks by 
disconnecting the lines from the cooler fittings and 
applying no more than 345 kPa (50 psi) air pressure to 
the fittings. Remove the radiator cap to relieve the 
pressure buildup at the exterior of the oil cooler tank. If 
the cooler is leaking and/or will not hold pressure, 
replace the cooler. 


If leakage is found at the manual lever shaft, replace 
the seal. 


When a converter drain plug leaks, remove the drain 
plug. Coat the threads with Pipe Sealant Teflon® 
D8AZ-19554-A or equivalent and install drain plug. 
Tighten to 24-27 N-m (18-20 ft-lb). 


Check for fluid leaking from the end of extension 
housing. Leakage may result from damaged seal, 
missing garter spring or worn extension bushing. 
Replace seal assembly and/or bushing as necessary. 


Oil soluble aniline or fluorescent dyes premixed at the 
rate of 2.5ml (1/2 teaspoon) of dye powder to 0.24L 
(1/2 pint) of transmission fluid have proven helpful in 
locating the source of fluid leakage. Such dyes may be 
used to determine whether an engine oil or 
transmission fluid leak is present, or if the fluid in the oil 
cooler leaks into the engine coolant system. A black 
light must be used with the fluorescent dye solution. 


Fluid Leakage in Converter Area 


In diagnosing and correcting fluid leaks in the 
converter area, use the following procedures to locate 
the exact cause of the leakage. Leakage at the front 
of the transmission as evidenced by fluid around the 
converter housing, may have several sources. By 
careful observation it is possible, in many instances, to 
pinpoint the source of the leak before removing the 
transmission from the vehicle. The paths which the 
fluid can take to reach the bottom of the converter 
housing are as follows. 
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DIAGNOSIS AND TESTING (Continued) 


Possible Converter Area Leak Points c. Leakage at the crankshaft seal will work 
CONVERTER back to the flywheel, and then into the 
CRANKSHAFT IMPELLER SEAL converter housing. 
LEAK LEAK 


We ew oe eo @ @& = & 2 e& 


TORQUE CONVERTER 
STUD LEAK 


PUMP 


BOLT 
4 LEAK OR 
PUMP SEAL 
PLUG ee LEAK 
LEAKS ~~ 
ee “ WELD 
LEAKS D9131-C 


Fluid leaking by the converter impeller hub seal lip 
will tend to move along the converter impeller hub 
and onto the back of the impeller housing. Except 
in the case of a total seal failure, fluid leakage by 
the lip of the seal will be deposited on the inside of 
the converter housing only, near the outside 
diameter of the housing. 


Fluid leakage by the outside diameter of the 
converter hub seal and the case will follow the 
same path which the leaks by the inside diameter 
of the seal follow. 


Fluid leakage from the converter to the flywheel 
stud weld will appear at the outer diameter of the 
converter on the back face of the flywheel, and in 
the converter housing only near the flywheel. If a 
converter-to-flywheel stud leak is suspected, 
remove converter and pressure check as 
outlined. 


Fluid leakage from the pump will flow down the 
back of the converter housing. Leakage may be 
from loose or missing pump bolts, torn or 
damaged pump-to-case gasket and/or a worn 
pump bushing. 


Engine oil leaks are sometimes improperly 
diagnosed as transmission pump seal leaks. The 
following areas of possible leakage should also 
be checked to determine if engine oil leakage is 
causing the problem. 


a. Leakage at the rocker arm cover may allow 
oil to flow over the converter housing or seep 
down between the converter housing and 
cylinder block causing oil to be present in or 
at the bottom of the converter housing. 


b. Oil gallery plug leaks will allow oil to flow 
down the rear face of the block to the 
converter housing. 
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The following procedures should be used to 
determine the cause of the leakage before 
service is made. 


a. Remove the transmission dipstick and note 
the color of the fluid. Original factory fill fluid 
is dyed red to aid in determining if leakage is 
from the engine or transmission. Unless a 
considerable amount of makeup fluid has 
been added or the fluid has been changed, 
the red color should assist in pinpointing the 
leak. 


Remove the converter housing cover. Clean 
off any fluid from the top and bottom of the 
converter housing, front of the transmission 
case, and rear face of the engine and oil pan. 
Clean the converter area by washing with 
suitable nonflammable solvent, and blow dry 
with compressed air. 


Wash out converter housing and the front of 
the flywheel. The converter housing may be 
washed out using clean solvent anda 
squirt-type oil can. Blow all washed areas dry 
with compressed air. 


Start and run the engine until the transmission 
reaches its normal operating temperature. 
Observe the back of the block and top of the 
converter housing for evidence of fluid 
leakage. Raise the vehicle on a hoist and 
position suitable safety stands under vehicle. 
Run the engine at fast idle, then at engine idle, 
occasionally shifting to the drive and reverse 
ranges to increase pressure within the 
transmission. Observe the front of the 
flywheel, back of the block (in as far as 
possible), and inside the converter housing 
and front of the transmission case. Run the 
engine until fluid leakage is evident and the 
probable source of leakage can be 
determined. 


Converter Leakage Check 


If welds on the torque converter indicate leakage, 
remove the converter and make the following check. 


Assemble Rotunda Torque Converter Leak Test Kit 
O02 1-00054 or equivalent to the converter. Test the 
converter for leaks, following the directions supplied 
with the kit. 
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DIAGNOSIS AND TESTING (Continued) 


Rotunda Torque Converter Leak Test Kit 
02 1-00054 


D9269-1A 


Converter and Fluid Cooler 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material, or 
band material may have been carried into the 
converter and oil cooler. These contaminants are a 
major cause of recurring transmission troubles and 
MUST be removed from the system before the 
transmission is put back into service. 


CAUTION: Whenever a transmission has been 
disassembled to replace worn or damaged parts 
or because the valve body sticks from foreign 
material, the converter and oil cooler MUST be 
cleaned by using the Rotunda Torque 
Converter / Oil Cooler Cleaner 014-00028 or 
equivalent. Under NO circumstances should an 
attempt be made to clean converters by hand 
agitation with solvent. 


Transmission Fluid Cooler Flow Test 


NOTE: The transmission linkage /cable adjustment, 
fluid level, and line pressure must be within 
specification before performing this test. Refer to 
service procedures as outlined. 


Remove dipstick from filler tube. 
Place funnel in filler tube. 


Raise vehicle on hoist and position suitable safety 
stands under vehicle. 


Remove cooler return line (rear fitting) from fitting 
on transmission case. Refer to In-Vehicle service 
in this section for transmission cooler line routing. 


Connect one end of a hose to the cooler return 
line and route the other end of the hose up to a 
point where it can be inserted into the funnel at 
the filler tube. 


Remove safety stands and lower vehicle. Insert 
end of hose into funnel. 


Transmission, Automatic, E40D 07-01A-19 


Start engine and run at idle with transmission in 
neutral range. 


When fluid flowing from hose is solid, a liberal 
amount of fluid should be observed. ‘‘Liberal’’ is 
described as about 1/2 quart delivered in 30 
seconds. If liberal flow is observed, test is 
completed. 


If the flow is not liberal, stop engine. Disconnect 
hose from cooler return line and connect it to 
converter-out line fitting (front fitting) on 
transmission case. 


. Repeat Steps 7 and 8. If flow is now liberal, refer 


to appropriate section for diagnosis of 
transmission fluid cooler. If flow is not liberal, flush 
the system. If liberal flow is not yet obtained, 
replace cooler lines. 


Line Pressure Test 
Connect pressure gauge to line pressure tap. 


IDENTIFICATION 


PRESSURE 
GAUGE 
T57L-77820-A 
OR EQUIVALENT 09248-1B 


Start engine and check line pressures. Refer to 
the following chart to determine if line pressure is 
within specification. 


CAUTION: Perform line pressure test prior to 
performing stall speed test. If line pressure is 
low at stall, do not perform stall speed test or 
further transmission damage will occur. DO 
NOT MAINTAIN WOT in any gear range FOR 
MORE THAN FIVE (5) SECONDS. 


If line pressure is not within specifications, 
perform On-Board Diagnostics and Pinpoint Test, 
air pressure check and service main control 
system or pump as required. 


CAUTION: Transmission Tester MUST BE 
REMOVED from the transmission and the 
vehicle harness reinstalled to verify these 
pressures. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-20 Transmission, Automatic, E40D 07-01A-20 


DIAGNOSIS AND TESTING (Continued) 


LINE PRESSURE SPECIFICATIONS 
1 2 SC 
ST 
| | 


379-448 PB B5 1076-1200 156-174 
75-99 1082-1282 161-186 


517-683 


Line Pressure Test Chart 


LINE PRESSURE TEST 


HIGH AT IDLE 


LOW AT IDLE 


IN ALL RANGES 


CHECK LOW FLUID LEVEL, RESTRICTED 
INLET FILTER, LOOSE MAIN BODY, 
SOLENOID BODY OR ACCUMULATOR 
BODY TO CASE BOLTS, EXCESSIVE 
LEAKAGE IN PUMP, CASE, CONTROL 
BODIES, STICKING MAIN REGULATOR 
VALVE OR A DAMAGED INLET TUBE 
SEAL ON INLET FILTER, DAMAGED GAS- 
KETS OR SEPARATOR PLATE. 


LINE PRESSURE TEST 


IN ALL RANGES 


CHECK MAIN REGULATOR VALVE, 
SOLENOID BODY AND WIRING HAR- 


NESS. RUN QUICK TEST REFERRED TO 
IN ELECTRICAL DIAGNOSIS IN THIS 
SECTION. 


LOW ONLY IN 


SEPARATOR 


DIRECT CLUTCH 
VALVE BODIES 
7A100, 7G422 


Stall Speed Test 


The stall test checks the operation of the following 
items: 


@ Converter one-way clutch 


@ Forward clutch 
@ Low/reverse one-way clutch 
@ Reverse clutch 


FORWARD CLUTCH, 


REINFORCING FORWARD 
VALVE BODIES PLATE VALVE BODIES FORWARD INTERMEDIATE CLUTCH, 
COAST CLUTCH 7A100 CLUTCH VALVE | | CLUTCH, COAST LOW/REVERSE 
7A100 
BODIES 7A100 CLUTCH OR 
LOW/REVERSE a eue CLUTCH OR 
CLUTCH OR Mabaaalh COAST CLUTCH 


VALVE BODIES 
7A100, 7G422 


@ Overdrive one-way clutch 
@ Direct clutch 
@ Engine performance 


VALVE BODIES 
7A100 


CD 9147-D 


NOTE: The stall test should only be performed with the 
engine and transmission at normal operating 


temperatures. 
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DIAGNOSIS AND TESTING (Continued) 


WARNING: APPLY THE SERVICE AND PARKING 
BRAKES FIRMLY WHILE PERFORMING EACH 
STALL TEST. 


CAUTION: Perform line pressure test prior to 
performing stall test. If line pressure is low at 
Stall, do not perform stall test or further 
transmission damage will occur. 


1. Connect tachometer to engine. 


2. After testing each of the following ranges, ©), 2, 
1 and R, move selector lever to N (neutral) and 
run engine for about 15 seconds to allow 
converter to cool before testing next range. 


CAUTION: Do not maintain WOT in any gear 
range for more than five seconds. 


Press accelerator pedal to floor (WOT) in each 
range. Record rpm reached in each range. Stall 
speeds should be in appropriate range. 


CAUTION: If engine rpm recorded by the 
tachometer exceeds maximum specified 
rpm, release accelerator pedal immediately. 
Clutch or band slippage is indicated. 


Stall Speed (rpm) 
1485-1860 
1955-2435 


2 100-2600 
1680-2 100 
1840-2300 


If the stall speeds were too high, refer to the following 
Stall Speed Diagnosis Chart. if the stall speeds were 
too low, first check engine tune-up. If engine is OK, 
remove torque converter and check torque converter 
reactor one-way clutch for slippage. 


Possible Source 


@ Forward Clutch 
® Overdrive One-Way Clutch 
@ Low/Reaction One-Way Clutch 


@ Direct Clutch 
®@ Overdrive One-Way Clutch and Coast 


@ Reverse Clutch 


(Continued) 
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Possible Source 


® Forward Clutch 
e@Overdrive On-Way Clutch and Coast Clutch 


@ Forward Clutch 

@ Reverse Clutch and Low/Reaction 
One-Way Clutch 

@ Coast Clutch and Overdrive One-Way 
Clutch 


Air Pressure Checks 


A no-drive condition can exist, even with correct 
transmission fluid pressure, because of inoperative 
clutches or bands. Refer to the Clutch / Band 
application chart to determine the appropriate 
elements. A clutch concern may be located through a 
series of checks by substituting air pressure for fluid 
pressure to determine the location of the malfunction. 


Example: When the selector lever is in a forward gear 
range (6), 2, 1) ano-drive condition may be caused by 
an inoperative forward clutch. 


Perform the following procedures: 
Drain the transmission fluid. Remove oil pan. 


Remove pump inlet filter and seal assembly, 
solenoid body and the control assemblies. 


The inoperative clutches may be located by 
applying air pressure into the appropriate clutch 
port. See diagram for clutch port locations. 


Apply air pressure to the appropriate clutch port 
(see diagram). A dull thud may be heard, or 
movement felt when clutch piston is applied. If 
clutch seals or check ball are leaking a hissing 
may be heard. 
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DIAGNOSIS AND TESTING (Continued) 


Air Pressure Test Part Locations 


LOCATION OF 
AIR PRESSURE CHECKS 


DIRECT CLUTCH 
FEED 


COAST CLUTCH 
FEED 


2 REVERSE 


CLUTCH FEED 


FORWARD CLUTCH 


FEED | 
OVERDRIVE CLUTCH 


FEED 


REAR LUBE 


INTERMEDIATE LUBE 
INTERMEDIATE CLUTCH 2 


FEED 


D9143-B 


CLUTCH/BAND APPLICATION CHART 


Friction Elements One-Way Clutch (Drive) One-Way Clutch (Coast) 


C 
[are | — | — | enpy | nowo | wou | om | cc | ea | on 
[apply | — | apply | — | — | Ho. | oR 
a__InD Range with the Transmission Control Switch pressed, the coast clutch is applied and the O/D one-way clutch is bypassed. 
O/D — Overdrive 
OWC — One-Way Clutch 
O/R — Overrunning 
CC — Coast Friction Clutch Applied 
BA — Band Applied 
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DIAGNOSIS AND TESTING (Continued) 


Throttle Position (FIPL) Sensor 


The Throttle Position (FIPL) sensor is used on 
E-250-350, F-250-350, and F-Super Duty vehicles 
equipped with a 7.3L diesel engine and an E4OD 
automatic transmission. The TP (FIPL) sensor is a 
potentiometer attached to the fuel injection pump and 
is operated by the throttle lever. 


FUEL INJECTION 
PUMP LEVER 
TP SENSOR 


7 LOW IDLE 
MAXIMUM 
THROTTLE ADJUSTMENT 


TRAVEL SCREW SCREW 
(DO NOT ADJUST) D8558-B 


The TP (FIPL) sensor is incorporated to provide an 
electrical signal, which is proportional to the amount of 
fuel being delivered, as an input to the Transmission 
Electronic Control Assembly (TECA) Based on this 
information, the TP (FIPL) provides the proper shift 
scheduling and torque capacity. 


Should a malfunction occur in the TP (FIPL) sensor 
circuit, the electrical signal sent to the TECA will be 
recognized as erroneous. When this 
out-of-specification signal is detected, the TECA will 
provide a high-capacity operating mode that protects 
the transmission from potential damage. This 
operating mode includes maximum TV pressure, 
resulting in harsh upshifts and engagements and a 
singular shift schedule regardless of accelerator pedal 
position, resulting in the 1-2, 2-3 and 3-4 shifts 
occurring at a speed commensurate with a heavy (but 
not wide open) throttle setting. 


Should harsh or poorly scheduled shifts be 
encountered, perform Key-On, Engine-Off On-Board 
Diagnostics to determine the appropriate repair to be 
performed and correct as necessary before 
proceeding. Should it be necessary to service the TP 
(FIPL) sensor, refer to the following procedure. 


To check the TP (FIPL) sensor for proper operation 
and to make any adjustments the engine MUST be 
turned off. 


1. Perform Key-On, Engine-Off On-Board’ 
Diagnostics and wait for all the DTCs to be 
issued. 


NOTE: The throttle must be held to the floor, 
during Key-On, Engine-Off On-Board Diagnostics 
until the codes have begun to issue from the 
STAR Tester Transmission Control. 


After the last DTC has been issued, press the 
Transmission Control Switch (TCS), this will 
initiate the TP (FIPL) sensor adjustment mode 
and allow the STAR Tester to be used as an 
“audible guide” in setting the TP (FIPL) sensor. 


NOTE: The STAR Tester remains in the 
adjustment mode for only ten minutes. Steps 3-5 
must be completed within this time period. If the 
ten minute time limit is exceeded this procedure 
must be repeated from Step 1. 


Remove the throttle cable from the throttle lever 
on the right side of the fuel injection pump. 


Insert the VRV Gauge Block T92T-7B200-AH 
(0.515 inch) between the gauge boss and the 
maximum throttle travel screw. Hold the throttle 
lever open against the gauge block. A steady 
tone indicates the TP (FIPL) sensor is properly 
adjusted. If the setting is too low the STAR Tester 
will issue a slow beep (1 per second), if the 
setting is too high the STAR Tester will issue a 
fast beep (4 per second). 


LOW IDLE 


MAX THROTTLE ADJUSTMENT 


TRAVEL SCREW 
(DO NOT ADJUST) 


GAUGE BLOCK 
(T92T-7B200-AH) 


D8559-B 


NOTE: The TP (FIPL) sensor bracket is 
permanently attached to the pump with 
tamper-proof screws. Movement of the bracket is 
not intended as a means for adjustment. If 
required, adjustment of the TP (FIPL) sensor may 
be accomplished by utilizing the clearance 
between the sensor to bracket screws and the 
sensor. 


NOTE: If the TP (FIPL) sensor bracket is loose, 
remove the epoxy from the bracket to pump 
mounting screws, adjust the TP (FIPL) 

sensor / bracket assembly to obtain a steady 
tone, retighten the screws, and reapply epoxy to 
the screw heads. 
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DIAGNOSIS AND TESTING (Continued) 


To adjust, loosen the two screws that attach the 
TP (FIPL) sensor to the mounting bracket. Rotate 
the TP (FIPL) sensor until a steady tone is heard 
from the STAR Tester. If the setting is too low the 
STAR Tester will issue a slow beep (1 per 
second), if the setting is too high the STAR Tester 
will issue a fast beep (4 per second). Once a 
steady tone is heard, tighten the attaching 
screws to 8-10.5 N-m (75-90 in-Ib). If the TP 
(FIPL) sensor cannot be adjusted to obtain a 
steady tone, replace the TP (FIPL) sensor and 
repeat this procedure from Step 1. 


TP (FIPL) SENSOR 


ATTACHMENT SCREWS TP (FIPL) 


SENSOR 


TP (FIPL) SENSOR BRACKET 
SCREWS (DO NOT ADJUST) 


D8560-C 


Remove the gauge block. Cycle the throttle lever 
from idle to wide open throttle (WOT) five times. 
Reinsert the gauge block to verify the setting. If 
the tone is not steady then readjustment is 
necessary. Repeat this procedure from Step 5. 


Remove the gauge block. Reattach the throttle 
cable. 


Start the engine. Check throttle operation and 
transmission shift scheduling and quality. 


WARNING: DO NOT TURN THE MAXIMUM 
THROTTLE TRAVEL SCREW. THIS SCREW 
HAS BEEN PRESET AND SHOULD NOT BE 
ADJUSTED. 


CAUTION: If replacing the (TP) Fuel Injection 
Pump Lever sensor, refer to the TSB’s, 
OASIS master parts catalog for the latest 
release of the (TP) FIPL. 


Torque Converter Clutch Test 


Perform Quick Test as stated in the Powertrain 
Control /Emissions Diagnosis Manual. 7Check for 


a code 94, 62, 627, 628 or 629. Refer to the 
pinpoint test for diagnosis. 


Transmission, Automatic, E40D 07-01A-24 


2. Connect a tachometer to the engine. 


3. Bring engine to normal operating temperature by 
driving the vehicle at highway speeds for 
approximately 15 minutes in @ range. 


4. After normal operating temperatures are 
reached, maintain a constant vehicle speed of 
about 80 km/h (50 mph), and tap the brake pedal 
with the left foot. 


5. Engine rpm should increase when the brake pedal 
is tapped, and decrease about five seconds after 
the pedal is released. If this does not occur, refer 
to Torque Converter Operation Concerns in the 
Electrical / Hydraulic /Mechanical Diagnosis 
Charts. 


6. If the vehicle stalls in © at idle with the vehicle at 
a stop, move the manual lever to the Manual 1 
position. If the vehicle stalls, the cause may be 
the converter control valve in the pump. Service 
as required. If the vehicle doesn’t stall in Manual 
1, refer to the Electrical Diagnosis for PCM and 
Vehicle Harness Diagnosis. 


Converter One-Way Clutch Check 


1. Insert the One-Way Clutch Holding Tool 
T77L-7902-R in one of the grooves in the stator 
thrust washer. 


T77L-7902-R 


UNIVERSAL 
CONVERTER 
ONE-WAY CLUTCH 
HOLDING TOOL 


CONVERTER CLUTCH 
TORQUING TOOL 
T76L-7902-C 


D2877-H 


2. Insert Converter Clutch Torquing Tool 
T76L-7902-C in converter pump drive hub to 
engage one-way clutch inner race. 


3. Attach a toque wrench to the one-way clutch 
tightening tool. With the one-way clutch holding 
tool held stationary, turn the torque wrench 
counterclockwise. The converter one-way clutch 
should lock up and hold a 13 N-m (10 ft-lb) force. 
The converter one-way clutch should rotate 
freely in a clockwise direction until torquing tool 
contacts the holding tool. Try the clutch for lock 
up and hold in at least five different locations 
around the converter. 


2 Canbe purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


4. If the clutch fails to lock up and hold a 13 Nem (10 
ft-lb) torque, replace the converter unit. 


TORQUE WRENCH 
FREE TURNING 


CONVERTER CLUTCH 
SPLINED INTO TORQUEING TOOL 
STATOR CLUTCH —_T76L-7902-C 
INNER RACE D4554-C 


Stator to Impeller Interference Check 
CONVERTER 


1. Position the stator support on a bench with the ASSEMBLY 
spline end of the shaft pointing up. 


2. Mount aconverter on the stator support with the 
splines on the one-way clutch inner race engaging 
the mating splines of the stator support. 


NOTE: Converter must be positioned on top of 
stator as shown in the illustration to properly 
perform this check. 


Hold the stator support stationary and try to 
rotate the converter counterclockwise. The 
converter should rotate freely without any signs 
of interference or scraping within the converter 
assembly. 


If there is an indication of scraping, the trailing 

edges of the stator blades may be interfering with 

the leading edges of the impeller blades. In such 

cases, replace the converter. STATOR 


ck SUPPORT SHAFT 
NOTE: Stator support may remain in pump 
assembly during this test. 


D9270-1A 


Stator to Turbine Interference Check 


1. Position the converter on the bench stud side 
down. 


2. Install a stator support to engage the mating 
splines of the stator support shaft. 
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DIAGNOSIS AND TESTING (Continued) 


3. Install the input shaft, engaging the splines with 


the turbine hub. 
INPUT 
SHAFT 
STATOR ; 
SUPPORT (al 7 
SHAFT | 


CONVERTER 
ASSEMBLY D9271-1B 


4. Hold the stator shaft stationary and attempt to 
rotate the turbine with the input shaft. The turbine 
and lock-up clutch assemblies should rotate in 
both directions, not exceeding maximum torque 
of 9.5 N-m (7 ft-lb), without any signs of metallic 
interference or scraping noise. 


5. If interference exists, the stator front thrust 
washer may be worn, allowing the stator to hit 
the turbine. In such cases, the converter must be 
replaced. 


Check the converter crankshaft pilot for nicks or 
damaged surfaces that could cause interference 
when installing the transmission to the engine. 
Check the converter impeller hub for nicks or 
sharp edges that would damage the pump seal. 


NOTE: Stator support may remain in pump 
assembly during this test. 

Converter End Play Check 

1. Insert End Play Checking Tool T80L-7902-A into 
the converter pump drive hub until it bottoms. 


2. Expand the sleeve in the turbine spline by 
tightening the threaded inner post until the tool is 
securely locked into the spline. 


Transmission, Automatic, E40OD 


07-01A-26 


Sen BOet INSTALLED INTO 
eas CONVERTER 
ced T80L-7902-A 
SLEEVE 


D9273-1B 


Attach a Dial Indicator with Bracketry 
TOOL-4201-C to the tool. Position the indicator 
button on the converter housing as shown in the 
illustration and set the dial face at O (zero). 
Refer to the following chart for specification. 


NOTE: Dial Indicator must be between ridges. 


DIAL INDICATOR 

WITH BRACKETRY END PLAY 
TOOL-4201-C : CHECKING TOOL 

T80L-7902-A 


TORQUE 
CONVERTER 


D5723-B - 
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DIAGNOSIS AND TESTING (Continued) 


TORQUE CONVERTER END-PLAY (E40D) 


New or Rebuild Converter 


.35-.96 .014 — .038 .07 1 Max 


Electrical /Hydraulic / Mechanical /Diagnosis 
Charts 
The E40D diagnosis charts follow a new format. The 


enhanced format is used to separate electrical from 
mechanical causes or concerns. 


The benefit of the new format is the adoption of major 
headings and a logical sequence to the diagnostic 
routine. To best use the chart: 


1. Define the major concern. 


Eliminate the possible causes in the Electrical 
Cause /Concern column 200 numbers. 


Eliminate the possible causes in the 
Hydraulic-Mechanical Cause /Concern column 
300 numbers. 


The items listed under the main headings are arranged 
in order of teardown. 
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DIAGNOSIS AND TESTING (Continued) 


Electrical/Hydraulic / Mechanical Diagnosis Charts 


INDEX 


ROUTINES 


ELECTRICAL MECHANICAL 
=2 HYDRAULIC 


ENGAGEMENT CONCERNS: 
No Forward and No Reverse 
No Forward Only 
No Reverse Only 
Harsh Forward and Harsh Reverse 
Harsh Reverse Only 
Harsh Forward Only 
Delayed Forward and Delayed Reverse 
Delayed/Soft Reverse Only 
Delayed/Soft Forward Only 
SHIFT CONCERNS: 
Timing Concerns 
— Early/Late (Some/All) 
— Erratic/Hunting (Some/All) 
Feel 
— Soft/Slipping (Some/All) 
— Harsh (Some/All) 
Some/All Shifts Missing 
No First Gear in Drive, Engages in a Higher Gear 
No First Gear in Manual 1st. 
No Manual Second Gear 
TORQUE CONVERTER OPERATION CONCERNS: 
Does NOT Apply 
Always Applied/Stall Vehicle 
Cycling/Shudder/Chatter 
OTHER: 
Shift Lever Efforts High 
External Leaks 
Poor Vehicle Performance 
Noise/Vibration — Forward or Reverse 
Engine will not Crank 
No Park Range 
Overheating 
No Engine Braking in Manual 2 
No Engine Braking in Manual 1 
No Engine Braking with O.D. Cancelled 
Fluid Venting or Foaming 
REFERENCE: 
Pressure Chart 
Check Ball Locations 


**Perform electrical routines first 


CD11856-A 
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DIAGNOSIS AND TESTING (Continued) 


NO FORWARD ENGAGEMENTS 


aot ELECTRICALROUTINESSSC—~dSCOOOSOCOCOCSCSCSCSCSCSCSCSCSCSCSCC 
[No Electrical Concerns SOCSCSCSCSCCCOCSdS 
[301 — HYDRAULIGIMECHANIGAL ROUTINE OPSOSOSOSOSOCOCSCSTSCSSSCSSSC 


Fluid 
— Improper level. 

— Condition. 

Shift Linkage (Internal/External) or Cable 
— Damaged, misadjusted, disconnected. 


— Adjust fluid to proper level. 
— Inspect per instructions under Fluid Condition Check. 


— Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify MLPS sensor is properly adjusted. Refer to 
Transmission, Assembly. 


Improper Pressures 


— Low line pressure. — Check pressure at line tap. Refer to Pressure Chart #401 for 
specification. If pressures are low, check the following possible 
components: 

Pump inlet filter and seal assembly, main controls, pump assembly, 


forward clutch assembly. 


Pump Inlet Filter and Seal Assembly 
— Plugged, damaged. 

— Filter seal damaged, cut. 
Main Controls 


— Inspect filter and seal assembly for damage. 
— Replace as required. 


— Manual valve stuck, damaged. — Inspect for damage and service as required. 
— Control body housing leakage. 

— Bolts not tightened to specification. 
— Gaskets damaged. 


Forward Clutch Assembly 


— Retighten bolts to specification. 
— Inspect gasket for damage and replace as required. 


— Assembly — Air check clutch assembly as outlined in the service manual. 


— Inspect seals for damage, check ball seating, location. Service piston 
assembly as required. 


— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Friction elements damaged, worn; spline teeth damaged, missing. — Check for abnormal wear, damage. Service as required. 


Forward/Reverse sun gear damaged. — Inspect for damage. Service as required. 
Forward planet assembly damaged. — Inspect for damage. Service as required. 


Output Shaft 
Low One-Way Clutch Assembly (Planetary) 


CD11857-A 


— Piston, seal; check ball damaged, missing, not seating. 


— Center support damaged, holes blocked/feedbolts loose/missing. 


— Forward clutch sealing rings damaged. 
— Forward clutch ring gear damaged. 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-30 Transmission, Automatic, E4OD 


07-01A-30 


eA a ep EA a A aN ee 


DIAGNOSIS AND TESTING (Continued) 


NO REVERSE ENGAGEMENTS 


Ee 
[No lectrical Concerns SSOSCSCSCSCSCSSSCSCSCSCSCSC‘iNS 
[302 —HVORAULICIMEGHANICALROUTINE. SSCS 


Fluid 
— Improper level. — Adjust fluid to proper level. 

— Condition. — Inspect per instructions under Fluid Condition Check. 
Shift Linkage (Internal/External) or Cable 


— Damaged or misadjusted. — Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLPS sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Improper Pressures 


— Low line pressure. — Check pressure at line pressure tap. Refer to Hydraulic Pressure 
Chart #410 for specifications. If pressures are low, check the 
following possible components: 

Pump inlet filter and seal assembly, main control, pump assembly, 
reverse clutch assembly. 


Oil Filter and seal assembly 
— Plugged, damaged or seal missing. — Replace filter and seal assembly for damage. Service as required. 


Main Controls 
— Bolts not torqued to specification. 
— Gaskets damaged. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 


— Valve springs, valve body, direct clutch accumulator valve damaged, | — Inspect for damage. Service as required. 


stuck, missing, or misassembled. 


— Reinforcing plate improperly installed; bolts not torqued to — Inspect for proper installation. Retorque bolts to specification. 


specification. 

Coast Clutch Assembly 

— Assembly 

— Seals or piston damaged. 

Direct Clutch Assembly 
NOTE: Only if 3rd gear also is inoperative. 

— Assembly 

— Seals or piston damaged. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 

— Clutch plates burnt, missing. — Inspect for damage. Service as required. 
— Check ball damaged, missing. 


— Center support damaged or holes blocked. 


— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Center support hub damaged. — Inspect for damage. Service as required. 


Forward Planetary Assembly 
— Assembly damaged. — Determine source of damage. Service as required. 


Reverse Clutch Assembly 


— Assembly — Air check clutch assembly as outlined in the service manual. 


— Seals or piston damaged. — Inspect for damage. Service as required. 


— Piston bore damaged. — Inspect for damage. Service as required. 
— Friction elements damaged, worn; missing plates. — Inspect for damage. Service as required. 


— Feed hole damaged, plugged, missing. — Inspect for damage. Service as required. 


Reverse Planetary Assembly 
Reverse Ring Gear 
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DIAGNOSIS AND TESTING (Continued) 


HARSH REVERSE ENGAGEMENT — ONLY 


| #208 ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED manual for diagnosis. 
Control Module (PCM). Perform Engagement Test, EPC Test and Pinpoint Test “E” using 
the Transmission Tester (007-00085) as outlined in this manual. 
Service as required. Clear codes, road test, rerun On-Board 
(TP, VSS, RPM, EPC) Diagnostics. 


| #303 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Improper Pressures 

— high line pressure. — Check pressure at Line pressure tap. Refer to Pressure Chart #401 
for specification. If high, check the following possible components: 
main controls, pump inlet filter and seal assembly. 


Main Controls 

— bolts not torqued to specification. — Retorque bolts to specification. 

— gasket damaged. — Inspect for damage and replace. 

— EPC solenoid stuck or damaged. — Perform EPC Tests Outlined in routine #203. Service as required. 


— direct clutch accumulator valve and plunger, engagement control — Inspect for damage, contamination. Service as required. 
valve, direct clutch accumulator regulator valve, springs - stuck, 
misassembied, contaminated, damaged. 


Direct Clutch Assembly 
— assembly. — Air check clutch assembly as outlined in the service manual. 


— seals damaged, missing. — Inspect for direct clutch assembly for damage. Service as required. 
— center support hub/seal ring damaged. 

— holes blocked/missing. 

— check ball damaged. 

— friction elements damaged or missing. 
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DIAGNOSIS AND TESTING (Continued) 


HARSH FORWARD ENGAGEMENT — ONLY 


} #208 ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain 
Control Module (PCM). 


— Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Engagement Test, EPC Test and Pinpoint Tests “D and E” using the 
Transmission Tester (007-00085 ) as outlined in this manual. Service 

(TP, RPM, VSS, EPC) as required. Clear codes, road test, rerun Self-Test. 


p #304 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Improper Pressures 
— high line pressure. 


— Check pressure at Line pressure tap. Refer to Pressure Chart #401 
for specification. If pressures are high, check main controls. 


Main Controls 
— bolts not torqued to specification. 

— gaskets damaged. 

— EPC solenoid stuck or damaged. 

— CB13 check ball missing, plate seat damaged. 


— engagement control valve, springs — damaged, stuck, 
misassembled, contaminated. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 
— Perform EPC Tests outlined in routine #204. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


Pump Assembly 
— bolts not torqued to specification. 

— gaskets damaged. 

— main regulator/booster valve stuck, damaged, misassembled. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


Forward Clutch Assembly 
— assembly. 
— plates burnt, missing; check ball missing, damaged; hub damaged. 


— Air check clutch assembly as outlined in the Service Manual. 
— Inspect for damage. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


DELAYED/SOFT REVERSE ENGAGEMENT — ONLY 


a 


Main Controls 

— bolts not torqued to specification. 

— gaskets damaged. 

— direct clutch accumulator regulator valve, low reverse modulator 
valve, springs — stuck, damaged, missing, misassembled. 


— reinforcing plate improperly installed, bolts not torqued to 
specification. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


— Inspect for proper installation. Retorque bolts to specification. 


Coast Clutch Assembly Damaged 
— assembly. 
— seals damaged, missing. 


— Inspect for damage. Service as required. 
— Air check clutch assembly as outlined in the Service Manual. 
— Inspect for damage. Service as required. 


Direct Clutch Assembly 
— assembly. 

— seals damaged, missing. 

— center support hub/seal ring damaged. 
— holes blocked/missing. 

— check ball damaged. 

— friction elements damaged or missing. 


— Air check clutch assembly as outlined in the Service Manual. 
— Inspect direct clutch assembly for damage. Service as required. 


— Inspect for damage. Service as required. 


Reverse Clutch Assembly 
— assembly. 

— seals, piston damaged. 

— check ball missing, damaged. 

— friction elements — damaged, worn. 
— assembly leakage. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Identify source of leakage. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


DELAYED/SOFT FORWARD ENGAGEMENT — ONLY 


Fluid 
— improper level. 
— condition. 


— Adjust fluid to proper level. 


— Inspect according to Service Manual instructions under Fluid 
Condition Check. 


Shift Linkage or Cable 
— damaged, misadjusted. 


— Inspect and service as required. Adjust linkage as outlined in 
service manual. After servicing linkage, verify that the MLP sensor 

is properly adjusted. Refer to Disassembly/Assembly procedures in 

Service Manual. 


Improper Pressures 
— low line pressure. 


— Check pressure at Line tap. Refer to Pressure Chart #401 for 
specification. If pressures are low, check the following possible 
components: pump inlet filter and seal assembly, main controls, 

pump assembly. 


Pump Inlet Filter and Seal Assembly 
— plugged, damaged. 
— filter seal damaged. 


— Inspect filter and sea! assembly for damage. Service as required. 


Main Controls 
— bolt not torqued to specification. 
— gaskets damaged. 


— Retorque bolts to specification. 
~— Inspect for damage and replace. 


Center Support Assembly 
— feedbolts missing, improperly torqued. 
— hub damaged, holes blocked or missing. 


— Install feedbolts and torque to specification. 
— Inspect for damage. Service as required. 


Forward Clutch Assembly 
— assembly. 

— seals or piston damaged. 

— check balls damaged, missing. 


— Air check clutch assembly as outlined in the Service Manual. 
— Inspect seals for damage. Service as required. 


— Inspect for mislocation, poor seating, damage. Replace cylinder as 
required. 


— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


— clutch hub damaged. 
— friction elements damaged, missing. 
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NO FORWARD AND NO REVERSE ENGAGEMENTS 


a 
FS 


OD ENGAGED 


— improper level. 


— Adust fluid to proper level. Inspect according to Service Manual 
instructions under Fluid Condition Check. 


Shift Linkage (internal/external) or Cable 
— damaged, misadjusted or disconnected. 


— Inspect for damage. Service as required. Adjust linkage as outlined 
in Service Manual. After servicing linkage, verify that the MLP 
sensor is properly adjusted. Refer to Disassembly/Assembly 

procedures in Service Manual. 


Improper Pressures 
— low line pressures. 


— Check pressure at Line tap. Refer to Pressure Chart #401 for 
specification. If pressures are low, check the following possible 
components: pump inlet filter and seal assembly, main controls, 

pump assembly, forward clutch assembly. 


Pump Inlet Filter and Seal Assembly 
— plugged, damaged. 
— filter seal damaged or cut. 


— Inspect filter and seal assembly for damage. Service as required. 


Main Controls 
— manual valve — stuck, damaged. 
— control body housing leakage. 

— bolts not torqued to specification. 
— gaskets damaged. 


— Inspect for damage. Service as required. 
— Retorque bolts to specification. 
— Inspect for damage and replace. 


Pump Assembly 
— bolts not torqued to specification. 

— gaskets damaged. 

— main regulator/booster valve damaged, missing, misassembled. 
— excessive pump gear end clearance. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


— Perform pump gear end clearance check as outlined in the Service 
Manual. 


Center Support Assembly 


— damaged, holes blocked or feedbolts missing or improperly 
torqued. 


— Inspect for damage. Service as required. 


— Retorque bolts to specification. 


Forward/Reverse Sun Gear 
— damaged. 


— Inspect for damage. Service as required. 


Forward Planet Assembly 
— damaged. 


— Inspect for damage. Service as required. 


Input Shaft/Center Shaft/Output Shaft 
— splines damaged. 


— Inspect for damage. Service as required. 


Overdrive Carrier 
— damaged. 
Drive in OD with OD cancelled. 


Note: For Diagnostic purposes only. 
Not for extended driving. 


— Inspect for damage. Service as required. 


Overdrive OWC 
— misassembled, damaged. 
— sprags or races damaged. 


— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


HARSH FORWARD AND REVERSE ENGAGEMENTS 


| #208 ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain 
Control Module (PCM). 


— Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Engagement Test, EPC Test and Pinpoint Test “E” using the 
Transmission Tester (007-00085). Service as required. Clear codes, 

(EPC, TP) road test and rerun Self-Test. 


| #308 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Improper Pressures 
— high line pressure. 


— Check pressure at Line pressure taps. Refer to Pressure Chart #401 
for specification. If high, check main controls. 


Main Controls 
— bolts not torqued to specification. 
— gasket damaged. 

— EPC solenoid stuck or damaged. 


— engagement control valve stuck, damaged, contaminated, 
misassembled. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Perform EPC Tests in routine #208. Service as required. 
— Inspect for damage, contamination. Service as required. 


Pump Assembly 
— bolts not torqued to specification. 

— gaskets damaged. 

— main regulator/booster valve stuck, damaged, misassembled. 


— Retorqued bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 
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DELAYED/SOFT FORWARD AND REVERSE ENGAGEMENTS 


a 


Fluid 
— improper level. 


— Adjust to proper level. Inspect per Service Manual instructions 
under Fluid Condition. 


Improper pressures 
— low line pressure. 


— Check pressure at Line tap. Refer to Pressure Chart #401 for 
specification. If low check the following components: pump inlet 
filter/seal assembly, main control, pump assembly. 


Pump Inlet Filter and Seal Assembly 
— plugged, damaged. 
— seal damaged, cut. 


— Inspect filter and seal assembly for damage. Service as required. 


Main Controls 
— bolts not torqued to specification. 

— gaskets damaged. 

— springs - stuck, damaged, missing, misassembled. 


— Retorque bolts to specification. 
~— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


***Initial Engagement *** 


Torque Converter Drain Back — Refer to Converter Diagnosis Section in this manual for diagnosis. 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: SOME OR ALL SHIFTS MISSING 


p #210 ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System . 


— electrical inputs/outputs, vehicle wiring harness, Powertrain Control | — Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Module (PCM). Service Manual Pinpoint Tests “A and D” using the Transmission 
Tester (007-00085) and the MLP Tester (D89T-70010-A) as outlined 
in the manual. Service as required. Clear code, road test, rerun 
(TP, RPM, MLP, VSS, SS1/SS2) Self-Test. 


810 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Fluid 


— improper level. — Adjust fluid to proper level. Inspect according to Service Manual 
instructions under Fluid Condition Check. 


Shift Linkage (internal/external) or Cable. 


— damaged, misadjusted, disconnected. — Inspect and service as required. Adjust linkage as outlined in 
Service Manual. After servicing linkage, verify that the MLP sensor 


is properly adjusted. Refer to Disassembly/Assembly procedures in 
Service Manual. 


Pump Inlet Filter/Seal Assembly 
— plugged, damaged. — Inspect filter and seal assembly for damage. Service as required. 


— filter seal damaged. 


Main Controls 
— valves stuck, damaged, misassembled. — Inspect for damage. Service as required. 


For diagnosis related to a specific shift see Reference/Action. 
— To diagnose specific No shift refer to the Appropriate Shift Routine: 
No Shift Routine 
1-2 220/320 
2-3 221/321 
3-4 222/322 
4-3 223/323 
3-2 224/324 
2-1 225/325 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: TIMING — EARLY/LATE (SOME/ALL) 


wa ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain 
Control Module (PCM) 


— Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Service Manual Pinpoint Tests “A, B and E” using the Transmission 
Tester (0007-00085) as outlined in this manual. Service as required. 

Clear codes, road test and rerun Self-Test. 


(TP, TOT, EPC, VSS, $S1/SS2, RPM) 


Other Electrical Concerns 
— no power to PCM, Keep Alive Memory erased from PCM. 


— Programmable Speedometer/Odometer Module (PSOM) improperly | — Refer to Service Manual for PSOM diagnostic and programming 
programmed or damaged. procedures. 


pt HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Other 
— tire size change. 


— Restore memory by performing Drive Cycle Test. 


— Refer to the specification decal on door panel and verify that 
vehicle has original equipment. Changes in tire size or axle ratio 
may affect shift timing. 


— Refer to Routine #253/353. 


— axle ratio change. 


Power Engine Performance 


Main Controls 
— EPC solenoid stuck or damaged hydraulically or mechanically. 


— Inspect for damage, contamination. Refer to Electrical Routine 
#211. Service as required. 


— Inspect for damage, contamination. Service as required. 


— valves, accumulators, seals 


—stuck or damaged. 
— gaskets damaged. 
— bolts not torqued to specification. 


— Inspect for damage and replace. 
— Retorque bolts to specification. 
— To diagnose specific shift — timing concern refer to Soft/Slipping 


For diagnosis related to a specific shift or if all above are OK see 


Reference/Action. routines: 
Soft/Slipping Shift Routine 
1--2 226/326 
2-3 227/327 
3-4 228/328 
Downshifts 229/329 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: TIMING — ERRATIC/HUNTING (SOME/ALL) 


pez ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— vehicle wiring harnesses, Powertrain Control Module (PCM), — Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
electrical inputs/outputs Service Manual Pinpoint Tests “A, B, C, D, E” using the 
Transmission Tester (007-00085) and the MLP tester 
(TP, RPM, EPC, TOT, SS1/SS2, MLP, TCC) (D89T-70010-A) as outlined in this manual. Service as required. 
Clear codes, road test and rerun Self-Test. 


With Speed Control! “ON” 


— torque converter cycling — Re-evaluate with Speed Control “OFF” or depress Transmission 
— shift cycling (3-4/4-3 shifts) Control Switch (overdrive cancelled). If condition still exists 
proceed with diagnosis. 


watz | HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Fluid 
— improper level. — Adjust fluid to proper level. 


— Inspect according to Service Manual instructions under Fluid 
Condition Check. 


Pump Inlet Filter and Seal Assembly 
— plugged, damaged. — Inspect filter and seal assembly for damage. Service as required. 


— filter seal damaged. 


Main Control 

— valves, accumulators, seals, damaged, stuck. — Inspect for damage. Service as required. 
— bolts not torqued to specification. — Retorque bolts to specification. 

— gaskets damaged. — Inspect for damage and replace. 

— wrong parts used in rebuild. — Verify that proper parts were used. 


Torque Converter Clutch 


— Refer to converter cycling (#342). 


For further diagnosis for timing issues refer to Reference/Action. 
— For specific shift diagnosis refer to the following chart: 


[Ne] sensin [waren 
2 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: FEEL — SOFT/SLIPPING (SOME/ALL) 


#213 | ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain 
Control Module (PCM) 


— Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Service Manual Pinpoint Tests “E and B” using the Transmission 
Tester (007-00085) as outlined in the manual. Service as required. 

(TP, RPM, EPC, TOT) Clear codes, road test, rerun Self-Test. 


#813 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Fluid 
— improper level 
— condition 


— Adjust fluid to proper level. 


— Inspect according to Service Manual instructions under Fluid 
Condition Check. 


Improper Pressures 
— low line pressure 


— Check pressures at Line pressure tap. Refer to Pressure Chart #401 
for specifications. If pressures are low or all shifts are soft/slipping, 
go to main control. 


Main Controls 
— bolts not torqued to specification. 

— gaskets damaged. 

— line modulator valve springs damaged, stuck, misassembled. 
— EPC solenoid malfunction. 

— accumulator assembly damaged or wrong assembly. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Inspect for damage, contamination. Service as required. 
— Refer to electrical routine #213. 


— Inspect for damage. Service as required. Verify correct assembly is 
used. 


Pump Assembly 
— bolts not torqued to specification. 

— gaskets damaged. 

— main regulator/booster valve damaged, misassembled. 
— EPC air bleed check valve damaged or missing. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


For diagnostics related to specific shifts see Reference/Action. 


— For specific Soft/Slipping shifts refer to the following application 
chart: 


Soft/Slipping Shift Routine 
1-2 226/326 

2-3 227/327 

3-4 228/328 
Downshifts 229/329 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: FEEL — HARSH (SOME/ALL) 


| wate | ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Control Module (PCM). Service Manual Pinpoint Tests “B, D and E” using the Transmission 
Tester (007-00085) and the MLP tester (D89T-70010-A) as outlined 
(EPC, TOT, TP, RPM, MLP) in this manual. Service as required. Clear codes, road test and 
rerun Self-Test. 


Engine Performance Issues 
— Refer to Engine Service Manual and PC/ED Manual for diagnosis. 


| wee | HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Fluid 
— improper level. — Adjust fluid to proper level. 


— condition. — Inspect according to Service Manual instructions under Fluid 
Condition Check. 


Improper Pressures 


— high line pressure. — Check pressures at line pressure tap. Refer to Pressure Chart #401 
for specifications. \f pressures are high or all shifts are harsh, go to 
main control. 


Main Controls 

— bolts not torqued to specification. — Retorque bolts to specification. 

— gaskets damaged. — Inspect for damage and replace. 

— line modulator valve/spring misassembled, stuck, damaged. — Inspect for damage, contamination. 
— EPC solenoid malfunction. — Service as required. 

— accumulator assembly damaged or wrong assembly. — Refer to electrical routine #214. 


— Inspect for damage. Service as required. Verify correct assembly is 
used. 


Pump Assembly 

— bolts not torqued to specification. — Retorque bolts to specification. 

— gaskets damaged. — Inspect for damage and replace. 

— main regulator/booster valve damaged, misassembled. — Inspect for damage. Service as required. 


For diagnostics related to a specific shift see Reference/Action. For diagnosis of a specific HARSH shift, refer to the following chart: 
HARSH Shift Routine 
1-2 232/332 
2-3 233/333 
3-4 234/334 
4-3 235/335 
3-2 236/336 
2-1 237/337 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-42 Transmission, Automatic, E40D 07-01A-42 


DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: NO 1ST GEAR IN DRIVE, ENGAGES IN HIGHER GEAR 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain 
Control Module (PCM). 


(SS1/SS2, MLP) 


ELECTRICAL ROUTINE 


POSSIBLE COMPONENT 


REFERENCE/ACTION 


— Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Service Manual Pinpoint Tests “A and D” using the Transmission 
Tester (007-00085) and the MLP Tester (D89T-70010-A) as outlined 
in this manual. Service as required. Clear codes, road test and 
rerun Self-Test. 


| wats HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Shift Linkage (internal/external) or Cable/Sensor 
— damaged, not connected, misadjusted. 


Main Controls 

— bolts not torqued to specification. 
— gaskets damaged, misaligned. 

— $S1, SS2 stuck or damaged. 


— solenoid regulator vaive, 2-3 shift valve, 3-4 shift valve, D2 valve — 
stuck, missing, misassembled, damaged. 


— air bleeds for $1-S2 circuits missing. 
— wrong components used in rebuild. 


Mechanical 
— band servo, clutches damaged. 


For diagnosis related to a specific gear, use Transmission Tester to 
determine gear. 


Reverse Ring Gear 
— damaged gear lugs to reverse carrier. 


Low/Reaction One-Way Clutch 
— damaged, misassembled. 


— Inspect and service as required. Adjust linkage as outlined in 
Service Manual. After servicing linkage, verify that the MLP sensor 
is properly adjusted. Refer to Disassembly/Assembly procedures in 
Service Manual. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Refer to electrical routine #215. 

— Inspect for damage. Service as required. 


— Inspect for damage. Replace case. 
— Verify that proper components were used. Service as required. 


— Refer to Service Manual for proper disassembly procedures. 


— Refer to the following routines: 


Shift Routine 
1-2 220/320 
2-3 221/321 
3-4 222/322 


— Inspect for damage. Service as required. 


— Inspect for damage, proper assembly. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: NO 1ST GEAR IN MANUAL 1 


OC 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Tests “A and D” using the 


Transmission Tester (007-00085) and the MLP Tester (D89T-70010- 
A) as outlined in this manual. Service as required. Clear codes, 
(SS1/SS2, MLP) road test and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Shift Linkage (internal/external) or Cable, MLP sensor 
— damaged, misadjusted, not connected. 


— Inspect for damage. Service as required. Adjust linkage as outlined 
in Service Manual. After servicing linkage, verify that the MLP 
sensor is properly adjusted. Refer to Disassembly/Assembly 

procedures in Service Manual. 


Main Controls 
— bolts not torqued to specification. 


— gaskets damaged. 


— manual lever, manual valve, main regulator vaive, low reverse 
modulator valve, 1-2 shift valve, 2-3 shift valve, BS1 check ball, 
4-3-2 timing valve - stuck, damaged. 


— SS1 malfunction. 
— air bleed for SS1 circuit damaged or missing. 
— wrong parts used in rebuild. 


Low/Reaction OWC Assembly 
— damaged, misassemblied. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as Required. 


— Refer to electrical routine #216. 
— Inspect for damage. Replace case. 
— Verify that proper parts were used. 


— Inspect for damage. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: NO SECOND GEAR IN MANUAL 2. 


| ae ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Tests “A and D” using the 
Transmission Tester (007-00085) and the MLP Tester (D89T-70010- 
A) as outlined in this manual. Service as required. Clear codes, 
(SS1/SS2, MLP) road test and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Shift Linkage (internal/external) or Cable. 

— damaged, misadjusted. — Inspect for damage. Service as required. Adjust linkage/cable as 
outlined in Service Manual. After servicing linkage/cable, verify that 
the MLP sensor is properly adjusted. Refer Disassembly/Assembly 
procedures in Service Manual. 


Main Controls 
— bolts not torqued to specification. — Retorque bolts to specification. 
— gaskets damaged. — Inspect for damage and replace. 


— 2-3 shift vaive, 3-4 shift valve, manual 1-2 transition valve, spring - — Inspect for damage. Service as required. 
stuck, damaged, missing, misassembled. 


— VS1, BS2, BSG - missing, leaks or seats damaged. — Inspect for damage. Service as required. 
— improper parts used in rebuild. — Verify that proper part were used. 


intermediate Clutch Assembly 

— assembly. — Air check clutch assembly as outlined in the service manual. 
— seals or piston damaged. — Inspect for damage. Service as required. 

— friction elements worn, missing, damaged, misassembled. — Inspect for damage. Service as required. 

— ball check stuck/missing. — Inspect for damage. Service as required. 

— feedbolt torque incorrect, leaks, missing. — Inspect and retorque bolts as required. 

— cylinder assembly O.D./case bore damaged, leaking. — Inspect for damage. Service as required. 


Intermediate OWC Assembly 
— case/sprags damaged, improperly assembled on inner race. — Inspect for damage. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: NO 1-2 SHIFT (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Test “A” using the Transmission 
Tester (007-00085) as outlined in this manual. Service as required. 
(TP, VSS, SS1/SS2) Clear codes, road test and rerun On-Board Diagnostics. 


HYDRAILIC/MECHANICAL ROUTINE 


POSSIBLE COMPONENT REFERENCE/ACTION 


Shift Linkage (internal/external) or Cable 


— damage, misadjusted. — Inspect for damage. Service as required. Adjust linkage as outlined 
— MLP d, misadjusted. in Service Manual. After servicing linkage, verify that the MLP 
mir Sameged; misadiuste sensor is properly adjusted. Refer to Disassembly/Assembly 
procedures in Service Manual. 


Main Controls 

— bolts not torqued to specification. — Retorque bolts to specification. 
— gaskets damaged, misaligned. — Inspect for damage and replace. 
— SS2 malfunction. — Refer to electrical routine #220. 


— D2 valve, 1-2 shift valve, 1-2 manual transition valve, intermediate — Inspect for damage. Service as required. 
clutch accumulator regulator valve or plunger, springs - stuck, 
damaged, missing or misassembied. 


— air bleed for SS2 circuit damaged or missing. — Inspect for damage. Replace case. 
— wrong parts used in rebuild. — Verify that proper parts were used. 


Intermediate Clutch Assembly 

— assembly. — Air check clutch assembly as outlined in the service manual. 
— seals or piston damaged. — Inspect for damage. Service as required. 

— friction elements worn, missing, damaged, misassembled. — Inspect for damage. Service as required. 

— ball check stuck/missing. — Inspect for damage. Service as required. 

— feedbolt torque incorrect, leaks, missing. — Inspect and retorque bolts as required. 

— cylinder assembly O.D./case bore damaged, leaking. — Inspect for damage. Service as required. 


intermediate OWC Assembly 
— cage/sprags damaged, improperly assembled on inner race. — Inspect for damage. Service as required. 
— improper components used in rebuild. — Verify that proper components are used. 
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ALL RIGHTS RESERVED 


07-01A-46 Transmission, Automatic, E40D 07-01A-46 


DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: NO 2-3 SHIFT (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 
— electrical inputs/outputs, vehicle wiring harness, Powertrain Control | — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 


Module (PCM). Perform Service Manual Pinpoint Test “A” using the Transmission 
Tester (0007-00085) as outlined in this manual. Service as required. 
(TP, VSS, SS1/SS2) Clear codes, road test and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 

— bolts not torqued to specification. 
— gaskets damaged. 

— SS1 malfunction. 


— direct clutch accumulator regulator valve, 2-3 shift valve, 
springs - stuck, missing, damaged, misassembled. 


— air bleed for SS2 circuit damaged or missing. 
— improper components used in rebuild. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Refer to electrical routine #221. 

— Inspect for damage. Service as required. 


— Inspect for damage. Replace case. 
— Verify that proper components are used. 


Center Support Assembiy 
— feedbolts missing, not torqued to specification. 

— seal rings damaged. 

— assembly damaged. 

— outside diameter or case bore damaged or leaking. 


— Inspect, install and retorque to specification. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


Direct Clutch Assembly 
— assembly. 

— seals, piston, cylinder damaged. 

— friction elements missing or damaged. 
— ball check missing, damaged, missing. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as Required. 
— Inspect for damage. Service as Required. 
— Inspect for damage. Service as Required. 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: NO 3-4 SHIFT (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Test “A” using the Transmission 
Tester (007-00085) as outlined in this manual. Service as required. 
(TP, VSS, SS1/SS2) Clear codes, road test and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 

— bolts not torqued to specification. 
— gaskets damaged or misaligned. 
— $S$1/SS2 malfunction. 


— overdrive accumulator regulator valve and spring, 3-4 shift valve 
and spring - damaged, stuck, misassembled, missing. 


— improper components used in rebuild. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Refer to electrical routine #222. 

— Inspect for damage. Service as required. 


— Verify that proper components were used in the rebuild. 


Overdrive Clutch Assembly 
— assembly. 
— clutch plates burnt, missing. 


— cylinder damaged, feedbolts loose, missing, leaking, seals 
damaged. 


— cylinder check ball missing. 


Overdrive OWC Assembly 
— damaged. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


— Inspect for damage. Service as required. 


— Inspect for damage. Service as required. 


CD11876-A 


SHIFT CONCERNS: NO 4-3 SHIFT (AUTOMATIC) 


| #228 ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 
— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 


Control Module (PCM). Perform Service Manual Pinpoint Test “A” using the Transmission 
Tester (007-00085) as outlined in this manual. Service as required. 
(TP, VSS, SS2) Clear codes, road test and rerun On-Board Diagnostics. 


| #323 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 

— bolts not torqued to specification. 

— gaskets damaged, misaligned. 

— SS2 malfunction. 

— BS2, 3-4 shift valve damaged, missing, misassembled, stuck. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Refer to electrical routine #223. 

— Inspect for damage. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: NO 3-2 SHIFT (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Tests “A and D” using the 
Transmission Tester (007-00085) as outlined in this manual. Service 
(TP, VSS, SS1) as required. Clear codes, road test and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged, misaligned. 
— SS1 malfunction. 

— 2-3 shift valve, stuck, damaged. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Refer to electrical routine #224. 

— Inspect for damage. Service as required. 


CD11878-A 


SHIFT CONCERNS: NO 2-1 SHIFT (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Test “A” using the Transmission 
Tester (007-00085) as outlined in this manual. Service as required. 
(TP, VSS, SS2) Clear codes, road test and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 

— bolts not torqued to specification. — Retorque bolts to specification. 

— gaskets, separator plate damaged, misaligned. — Inspect for damage and replace. 

— $S2 malfunction. — Refer to electrical routine #225. 

— D2 shift valve damaged, stuck. — Inspect for damage. Service as required. 


CD11879-A 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivatrain Ang, t99n INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-49 Transmission, Automatic, E40D 07-01A-49 


DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: SOFT/SLIPPING 1-2 ONLY (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run Self-Test. Refer to PC/ED Manual for diagnosis. Service as 
Control Module (PCM). required. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 


— bolts not torqued to specification. — Retorque bolts to specification. 


— gaskets damaged, misaligned. — Inspect for damage and replace. 


— intermediate clutch accumulator regulator valve or plunger, — Inspect for damage. Service as required. 
springs - stuck, damaged, missing or misassembied. 


— wrong parts used in rebuild. — Verify that correct parts were used. 


Intermediate Clutch Assembly 

— assembly. — Air check clutch assembly as outlined in the service manual. 
— seals or piston damaged. — Inspect for damage. Service as required. 

— friction elements worn, missing, misassembled or damaged. — Inspect for damage. Service as required. 

— feedbolt torque incorrect, missing. — Inspect and retorque bolts to specification. 

— ball check missing, not seating. — Inspect for damage. Service as required. 

— cylinder assembly O.D/case bore damaged. — Inspect for damage. Service as required. 


CD11880-A 


SHIFT CONCERNS: SOFT/SLIPPING 2-3 SHIFT ONLY (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged. 


— direct clutch accumulator regulator valve, plungers, springs - stuck, 
missing, damaged, misassembled. 


— improper parts used in rebuild. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


— Verify that correct parts were used. 


Center Support Assembly 
— feedback missing, not torqued to specification. 

— seal rings damaged. 

— assembly damaged. 

— outside diameter or case bore damaged or leaking. 


— Inspect, install and retorque to specification. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


Direct Clutch Assembly 
— assembly. 

— seals, piston, cylinder damaged. 

— friction elements burnt, missing. 

— improper quantity of plates installed. 
— bali check missing, not seating. 

— brake drum |.D. damaged. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 

— Inspect for damage. Service as required. 

— Inspect for proper quantity. Service as required. 

— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


CD11881-A 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-50 Transmission, Automatic, E40D 07-01A-50 


DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: SOFT/SLIPPING 3-4 ONLY (AUTOMATIC) 
22% ELECTRICAL ROUTINE 


POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


HYDRAULIC/MECHANICAL ROUTINE 


POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. — Retorque bolts to specification. 


— gaskets damaged or misaligned. — Inspect for damage and replace. 


— overdrive accumulator regulator valve and spring, overdrive — Inspect for damage. Service as required. 
accumulator plunger and springs, damaged, misassembled, stuck, 
missing. 

— Improper parts used in rebuild. — Verify that correct parts were used. 


Overdrive Clutch Assembly 
— assembly. — Air check clutch assembly as outlined in the service manual. 
— friction elements burnt, missing. — Inspect for damage. Service as required. 


— cylinder damaged, feedbolts loose, missing, leaking, not torqued to | — Inspect for damage. Service as required. Retorque feedbolts to 
specification, seals damaged. specification. 


— cylinder check ball not seating, missing. — Inspect for damage. Service as required. 


CD11882-A 


SHIFT CONCERNS: SOFT/SLIPPING DOWNSHIFTS (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 
— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


HYDRAULIC/MECHANICAL ROUTINE 


POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 

— bolts not torqued to specification. — Retorque bolts to specification. 

— gaskets damaged, misaligned. — Inspect for damage and replace. 

— CB7 check bail missing, wrong. — Inspect for damage. Service as required. 
— separator plate damaged. — Inspect for damage. Service as required. 
— improper parts used in rebuild. — Verify that correct parts were used. 


CD11883-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-51 Transmission, Automatic, E40D 07-01A-51 


DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: HARSH 1-2 ONLY (AUTOMATIC) 


| waz ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


p #932 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged, misaligned. 


— intermediate clutch accumulator regulator valve or plunger 
springs - stuck, damaged, missing or misassembled. 


— wrong parts used in rebuild. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


— Verify that proper parts were used. 


Intermediate Clutch Assembly 
— assembly. 
— seals or piston damaged. 


— friction elements missing or misassembled, damaged or improper 
quantity of plates installed. 


— ball check missing. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


— Inspect for damage. Service as required. 


CD11884-A 


SHIFT CONCERNS: HARSH 2-3 SHIFT ONLY (AUTOMATIC) 


#233 ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control! Module (PCM). Service as required. 


| a3 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged. 


— direct clutch accumulator regulator valve, line modulator valve, 
plungers, springs - stuck, missing, damaged, misassembled. 


— wrong parts used in rebuild. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


— Verify that proper parts were used. 


Center Support Assembly 
— seal rings damaged. 
— outside diameter or case bore damaged or leaking. 


— Inspect for damage. Service as required. 
— inspect for damage. Service as required. 


Direct Clutch Assembly 
— assembly. 
— seals, piston or cylinder damaged. 


— friction elements damaged, missing or improper quantity of plates 
were installed. 


— ball! check missing, not seating. 
— intermediate brake drum |.D. damaged or worn. 


— Air check clutch assembiy as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


CD11885-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-52 Transmission, Automatic, E40D 07-01A-52 


DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: HARSH 3-4 ONLY (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged or misaligned. 


— overdrive accumulator regualtor valve and spring, overdrive 
accumulator plunger and springs, stuck, damaged, misassembied, 
missing. 


— improper parts used in rebuild. 


Overdrive Clutch Assembly 
— assembly. 
— friction elements burnt, missing. 


— cylinder damaged, feedbolts loose, missing, leaking, seals 
damaged, retaining ring not seated. 


— cylinder check ball missing or not seating. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


— Verify that proper parts were used. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


— Inspect for damage. Service as required. 


CD11886-A 


SHIFT CONCERNS: HARSH 4-3 ONLY (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Boarc Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. — Retorque bolts to specification. 
— gaskets damaged, misaligned. | — Inspect for damage and replace. 


— CB7 check ball missing. — Inspect for damage. Service as required. 
— separator plate damaged. — Inspect for damage. Service as required. 


CD11887-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-53 Transmission, Automatic, E40D 07-01A-53 


DIAGNOSIS AND TESTING (Continued) 


SHIFT CONCERNS: HARSH 3-2 ONLY (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged, misaligned. 

— CB6 check ball missing. 
— separator plate damaged. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


CD11888-A 


SHIFT CONCERNS: HARSH 2-1 SHIFT ONLY (AUTOMATIC) 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Service as required. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged, misaligned. 

— CB14 check ball missing. 
— separator plate damaged. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


CD11889-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-54 Transmission, Automatic, E40D 07-01A-54 


DIAGNOSIS AND TESTING (Continued) 


TORQUE CONVERTER CLUTCH CONCERN: DOES NOT APPLY 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Torque Converter Engagement Test and Pinpoint Tests “B 
and C” using the Transmission Tester (007-00085) as outlined in 
this manual. Service as required. Clear codes, road test and rerun 
(TCC, BOO, ECT, TP, RPM, TOT) On-Board Diagnostics. 


a HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— TCC solenoid or TOT malfunction. 
— gaskets damaged. 


— Retorque bolts to specification. 
— Refer to electrical routine #240. 
— Inspect gasket for damage and replace. 


Pump Assembly 
— boits not torqued to specification. 
— cross leaks, cup plugs missing. 


— Retorque bolts to specification. 


— Inspect for porosity/leaks, cup plugs missing, replace pump as 
required. 


— Inspect and replace gaskets. 
— Inspect for damage. Replace pump. 


— gaskets damaged. 


— converter clutch control valve and regulator valve - stuck, 
misassembled, damaged.. 


Stator Support 
— Teflon® seal - damaged, leaking. 


— Inspect for damage. Service as required. 


Torque Converter Assembly 
— leakage, friction material damaged, internal seals damaged. 


— Inspect according to Service Manual Procedures. Service as 
required. 


CD11890-A 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-55 Transmission, Automatic, E40D 07-01A-55 
aa ae A a a a a a A a a at 


DIAGNOSIS AND TESTING (Continued) 


TORQUE CONVERTER CLUTCH CONCERN: ALWAYS APPLIED/STALLS VEHICLE (SEE NOTE IN #241 BEFORE PROCEEDING) 


| waa ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


NOTE: Stalls in Drive and Manual 2 ONLY (Manual 1 and Reverse — Go to Hydraulic Mechanical #341. 
are OK) 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Torque Converter Engagement Test and Pinpoint Test “C” 
using the Transmission Tester (007-00085) as outlined in this 
manual. Service as required. Clear codes, road test and rerun 
(ECT, BOO, TCC) On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Improper Pressures 


— low line pressure. — Check line pressure at Line tap. Refer to Pressure Chart #401 for 
specification. 


Main Controls 

— bolts not torqued to specification. — Retorque bolts to specification. 
— TCC solenoid malfunction. — Refer to Electrical routine #341. 
— gaskets damaged. — Inspect for damage and replace. 


Pump Assembly 
— bolts not torqued to specification. — Retorque bolts to specification. 
— converter clutch control valve misassembied, stuck, damaged. — Inspect for damage. Service as required. 


— porosity/cross leaks. — Inspect for porosity/leaks, valve damaged, replace pump as 
required. 


— gaskets damaged. — Inspect for damage and replace. 


— excessive pump gear end clearance. — Perform pump gear end clearance check as outlined in the Service 
Manual. 


Stator Support 
— Teflon® seal on nose of stator damaged, cut, leaking. — Inspect for damage. Service as required. 


Torque Converter Assembly 
— end clearance (NONE). — Perform end clearance check as outlined in the Service Manual. 
— piston plate damaged/stuck to cover. — Inspect for damage. Service as required. 


— Inspect transmission cooling system for proper lube flow. Follow 
the procedures in the Service Manual. 


CD11891-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-56 Transmission, Automatic, E40D 07-01A-56 


DIAGNOSIS AND TESTING (Continued) 


TORQUE CONVERTER CLUTCH CONCERN: CYCLING/SHUDDER/CHATTER 


p  wee2 ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 
— electrical inputs/outputs, vehicle harnesses, Powertrain Control — Run Self-Test. 
Module (PCM). 


— Refer to PC/ED Manual for diagnosis. Perform Torque Converter 
Engagement Test and Pinpoint Tests “C and D” using the 
Transmission Tester (007-00085) or MLP tester (D89T-70010-A) as 
(TCC, MLP, BOO, TP, RPM) outlined in this manual. Clear codes, road test and rerun Self-Test. 


Speed Control Equipped Vehicles 
NOTE: Refer to Routines #212 before you proceed to #342. 


p  w3az | HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Fluid Condition 


— Inspect fluid condition. If burnt or contaminated drain fluid from 
the transmission assembly and converter assembly. Check control 
attaching bolts for proper torque. Retorque as required. Record and 


erase Self-Test codes. Bring vehicle to normal operating 
temperature. Perform Drive Cycle as outlined in Service Manual. 
Perform Self-Test. If condition still exists, continue diagnosis. 


Main Controls 

— bolts not torqued to specification. — Retorque bolts to specification. 
— TCC Solenoid malfunction. — Refer to electrical Routine #242. 
— gaskets damaged. — |Inspect for damage and replace. 


Pump Assembly 
— bolts not torqued to specification. — Retorque bolts to specification. 


— cross leaks. — Inspect for porosity/leaks, valve damage; replace pump as 
required. 


— gaskets damaged. — Inspect for damage and replace. 
— converter clutch regulator valve damaged. — Inspect for damage. Service as required. 


Stator Support 
— Teflon® seal on nose of stator damaged, cut, leaking. — Inspect for damage. Service as required. 


Torque Converter Assembly 
— end clearance (excessive), internal leakage. — Inspect per service manual procedures. Service as required. 


CD11892-A 


OTHER: SHIFT LEVER EFFORTS HIGH 


a 


Shift Linkage (internal/external) or Cable. 
— damaged, misadjusted. 


: 


— Inspect and service as required. Adjust linkage as outlined in 

Service Manual. After servicing linkage, verify that the MLP sensor 
is properly adjusted. Refer to Disassembly/Assembly procedures in 
Service Manual. 


Manual Lever 


— retaining pin damaged, nut loose (inner or outer), detent spring- 
bent/damaged, park mechanism damaged. 


— Inspect for damage. Service as required. Inspect locking nuts for 
proper torque, retorque to proper specification as required. 


Main Controls 
— manual valve sticking. 
— bolts not torqued to specification. 


— Inspect for damage. Service as required. 
— Retorque bolts to specification. 


CD11893-A 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-57 Transmission, Automatic, E40D 07-01A-57 


DIAGNOSIS AND TESTING (Continued) 


OTHER: EXTERNAL LEAKS 


Engine Rear Seal — Locate source and service as required. 


Seals/Gaskets 
— torque converter assembly, pump, pan, trans connector, extension 
housing - gasket/seal manual lever, fluid level indicator, fill tube, 

pump bolts. 
Other 


— cooler fitting, pressure taps, converter drain plug, band anchor pins, 
cooler lines, case porosity, case cracked. 


— vent blocked or damaged. 
— overfilled transmission. 
— fluid contaminated (anti-freeze, water). 


— Locate source and service as required. 


— Locate source and service as required. 


— Check vent for damage or blockage. Service as required. 
— Check level and adjust as required. 


— Check for contamination, locate source of contamination. Service 
as required. 


— Refer to routines #257/357. 
— Locate source and service as required. 


— overheating. 
— pump assembly. 


CD11894-A 


OTHER: POOR VEHICLE PERFORMANCE 


ELECTRICAL ROUTINE | 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 
Control Module (PCM), other Engine related items. Service Manual Pinpoint Tests B, C and D using the Transmission 
Tester (007-00085) and the MLP Tester (D89T-70010-A) as outlined 
in this manual. Service as required. Clear codes, road test and 
(TCC, TP, MLP, TOT) rerun Self-Test. 


| #383 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Shift Linkage (internal/external) or Cable 


— damaged, misadjusted. — Inspect for damage. Service as required. Adjust linkage as outlined 
in Service Manual. After servicing linkage, verify that the MLP 
sensor is properly adjusted. Refer to Disassembly/Assembly 
procedures in Service Manual. 


Proper Shift Scheduling = a ae appropriate diagnostic routines for shift concerns 


Engagements — Go to the appropriate diagnostic routines for engagement 
concerns. 


Converter Clutch Always Applied — Go to routine #341. 


Converter OWC Clutch 
— damaged. — Go to Torque Converter Diagnosis in the Service Manual. 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-58 Transmission, Automatic, E40D 07-01A-58 


DIAGNOSIS AND TESTING (Continued) 


OTHER: NOISE/VIBRATION — FORWARD/REVERSE 


a 


For Noises/Vibrations that change with engine speed: — Locate source of disturbance. Service as required. 
— converter components. 

— fluid level (low) pump cavitation. 

— pump assembly. 

— engine drive accessories. 

— cooler lines grounding out. 

— fiywheel. 

— fill tube grounding out. 


For Noise/Vibrations that change with vehicle speed: — Locate source of disturbance. Service as required. 
— engine mounts. 
« loose, damaged 
— driveline concerns. 
° u-joints 
° rear axle 
* suspension 
* modifications/misalignment 
ist gear. 
° OWC, gear set 
* friction elements 
2nd gear. 
¢ intermediate OWC 
* friction elements — For specific shifts or converter concern, refer to appropriate 
* torque converter assembly routines: 
3rd gear. Shift Routine 
*OWC 1-2 320 
¢ torque converter assembly 2-3 321 
¢ friction elements 3-4 322 
4th gear. 4-3 323 
*OWC 3-2 324 
eee Senvectat verte 
° friction elements Cycling 
* torque converter assembly 
Reverse. 
* gear set 
° friction elements 
Shaft spline fit. 
° slip yoke, park gear 


Other Noises/Vibrations: — Locate source of disturbance. Service as required. 
— main controls. 


° vaive resonance 
— shift cable. 
¢ vibration, grounding 
— cooler lines or fill tube. 
* grounding 


CD11896-A 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-59 Transmission, Automatic, E40D 07-01A-59 


DIAGNOSIS AND TESTING (Continued) 


OTHER: ENGINE WILL NOT CRANK 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Test “D” using the MLP Tester 
(D89T-70010-A) as outlined in this manual. Service as required. 
(MLP) Clear codes, and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Shift Linkage (internal/externa!) or Cable/MLP Sensor 
— damaged, misadjusted. 


— Inspect and service as required. Adjust linkage as outlined in 
Service Manual. After servicing linkage, verify that the MLP sensor 
is properly adjusted. Refer to Disassembly/Assembly procedures in 

Service Manual. 


Pump Assembly 
— seized. 


— Refer to the Disassembly section of the Service or Reference 
Manual. Inspect for damage. Service or replace as required. 


Flywheel 
— damaged. 


— Inspect for damage. Service as required. 


CD11897-A 


OTHER: NO PARK RANGE 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


No Electrical Concerns 
HYDRAULIC/MECHANICAL ROUTINE 


POSSIBLE COMPONENT REFERENCE/ACTION 


Shift Linkage (internal/external) or Cable. 


— damaged, misadjusted. — Inspect for damage. Service as required. Adjust linkage as outlined 
in Service Manual. After servicing linkage, verify that the MLP 


sensor is properly adjusted. Refer to Disassembly/Assembly 
procedures in Service Manual. 


Park Mechanism 


— park gear, parking pawl, parking pawl return spring, park rod guide 
plate, parking pawl shaft, parking pawl actuating rod, manual lever, 
manual lever detent spring. 


— damaged, misassembled. — Inspect for damage. Service as required. 


4x4 Applications 
— transfer case and linkages damaged. — Refer to Service Manual for transfer case and linkage diagnosis. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-60 Transmission, Automatic, E40D 07-01A-60 


DIAGNOSIS AND TESTING (Continued) 


OTHER: TRANSMISSION OVERHEATING 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run On-Board Diagnostics. Refer to PC/ED Manual for diagnosis. 
Control Module (PCM). Perform Service Manual Pinpoint Test “C” using the Transmission 
Tester (007-00085) as outlined in this manual. Service as required. 
(TCC) Clear codes, road test and rerun On-Board Diagnostics. 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Excessive Vehicle or Towing Loads — Refer to the Vehicle Specification Manual for load and GVW/GCW 
Severe Vehicle Usage information. Refer to Owner’s Manual. 


NOTE: If auxiliary cooler is desired use ONLY Ford Original Factory 
Equipment installed to factory specifications. 
Fluid 


— improper level. — Adjust fluid to proper level. Inspect according to Service Manual 
— condition, contamination. instructions under Fluid Condition Check. 


Transmission Cooling System 
— damaged, blocked, restricted, or improperly installed. — Inspect for damage, restrictions. Service as required. 


Vehicle Concerns Causing Engine Overheating — Refer to Engine Condition and Cause charts in the Service Manual. 


Torque Converter Clutch 
— not engaging. — See Routine #240/340. 


CD11899-A 


OTHER: NO ENGINE BRAKING IN MANUAL 2 POSITION — ONLY 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 

— bolts not torqued to specification. 

— BS1, BS6, BS2, CB1 check balls missing, seat damaged. 
— separator plate damaged. 


— 43-2 timing vaive, D2 valve, 2-3 shift valve, coast clutch shift valve, 
1-2 manual transition valve, 3-4 shift valve damaged, stuck, 
misassembled. 


Coast Clutch Assembly 
— assembly. 

— seals or piston damaged. 

— stator support damaged or holes blocked, seal rings damaged. 
— cylinder hub damaged or holes blocked. 

— friction elements damaged, burnt. 


— Retorque bolts to specification. 

— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


Intermediate Servo/Band Assembly 
— servo piston or bore damaged. 
— band or drum burnt, damaged. 


— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


CD11900-A 
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DIAGNOSIS AND TESTING (Continued) 


OTHER: NO ENGINE BRAKING IN MANUAL 1 POSITION — ONLY 


| #259 | ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


#359 HYDRAULIC/MECHANICAL ROUTINE 


POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 
— bolts not torqued to specification. 
— gaskets damaged. 


— 3-4 shift valve, low reverse clutch modulator valve, D2 valve, 4-3-2 
timing valve, 2-3 shift valve, coast clutch shift valve damaged, 
misassembled, stuck. 


— BS1, CB1 ball damaged, missing. 
— separator plate damaged. 


— Retorque bolts to specification. 
— Inspect for damage and replace. 
— Inspect for damage. Service as required. 


— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


Coast Clutch Assembly 
— assembly. 

— seal or piston damaged. 

— stator support damaged or holes blocked, seal rings damaged. 
— cylinder hub damaged or holes biocked. 

— friction elements damaged, burnt. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 


Low/Reverse Clutch Assembly 
— assembly. 

— seals or piston damaged. 
— friction elements damaged, worn. 
— sealing area in case damaged. 


— Air check clutch assembly as outlined in the service manual. 
— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
— Inspect for damage. Replace case. 


CD11901-A 


OTHER: NO ENGINE BRAKING WITH OVERDRIVE CANCELLED (MANUAL 1ST AND MANUAL 2ND HAVE ENGINE BRAKING) 


| #260 | ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Powertrain Control System 


— electrical inputs/outputs, vehicle wiring harnesses, Powertrain — Run Self-Test. Refer to PC/ED Manual for diagnosis. Perform 


Control Module (PCM). Service Manual Pinpoint Test “G” using the Transmission Tester 
(007-00085) as outlined in this manual. Service as required. Clear 
(CCS) codes, road test and rerun Self-Test. 


| 360 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


Main Controls 

— bolts not torqued to specification. 
— gaskets damaged. 

— solenoid #4 (CCS) damaged, stuck. 
— BS2, BS3 check balls missing or separator plate seat damaged. 
— 3-4 shift valve stuck, damaged or misassembled. 


— Retorque bolts to specification. 

— Inspect for damage and replace. 

— Refer to electrical routine #260. 

— Inspect for damage. Service as required. 
— Inspect for damage. Service as required. 
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DIAGNOSIS AND TESTING (Continued) 


OTHER: FLUID VENTING/FOAMING 


ELECTRICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


| 361 HYDRAULIC/MECHANICAL ROUTINE 
POSSIBLE COMPONENT REFERENCE/ACTION 


— vent blocked or damaged. — Check vent for damage or blockage. Service as required. 
— overfilled transmission. — Check level and adjust as required. 


— fluid contaminated (anti-freeze, water). —- Check for contamination, locate source of contamination. Service 
as required. 


— Refer to Routine #257/357. 
— Inspect filter and seal assembly for damage. Service as required. 
— Inspect for damage and replace. 


— overheating. 
— pump inlet filter and seal assembly damaged or misassembled. 
— pump to case gasket damaged, misaligned. 


CD11903-A 


DIAGNOSTIC ROUTINE 
#401 — Pressure Chart 


Sc 
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DIAGNOSIS AND TESTING (Continued) 


Transmission, Automatic, E40D 


#501 CHECK BALL LOCATIONS 


Quick Tests 


CAUTION: Prior to performing any Quick Tests, 
first perform the Preliminary Inspection and 
Verification of Condition as outlined in this 
section. 


The Quick Tests are in the Powertrain 

Control /Emissions Diagnosis Manual.°® These tests 
can be used to diagnose the PCM, sensors and 
actuators of the E4OD transmission. 


The following is a guide for using the Quick Tests, with 
some special considerations to remember. 
Quick Test 1.0 


Perform the Visual Check and Vehicle Preparation 
procedures as outlined in the Powertrain 
Control /Emissions Diagnosis Manual. 


Quick Test 2.0 


Connect SUPER STAR Il Tester 007-004 1-A or 
equivalent to Data Link Connector. 


The following are procedures to run the EEC-IV 
On-Board Diagnostics. 


NOTE: The On-Board Diagnostics can be entered only 
once each time the key is turned on. To re-enter the 
On-Board Diagnostics, turn the key off and wait 10 
seconds. 


3 Canbe purchased as a separate item. 


EPC} 0.25” STEEL 
W/SPRING 
P/N 353078-S 


@8.0 MM VITON (BALL) 


P/N E7DP-7E195- AA 


NOTE: Depending on the vehicle, On-Board 


Diagnostic Trouble Codes can either be displayed ina 
two digit or three digit format. On vehicles that display 
DTCs in the two digit format, either the STAR or 
SUPERSTAR Il Tester may be used. However, on 
vehicles that display DTCs in the three digit format, 
the SUPERSTAR Il Tester must be used on fast mode 
to properly display the DTCs. 


All Tests 


@ Transmission in PARK 
@ Emergency brake set 
@ Electrical accessories OFF (lamps, A/C, defrost, 


etc.). If A/C is ON, Diagnostic Trouble Code 67, 
539 will be set 


@ Engine at operating temperature 
Quick Test 3.0 Key On, Engine Off (KOEO) 


Some special considerations for Key On, Engine Off 
On-Board Diagnostics include the following: 


@ The KOEO test provides both ‘‘hard”’ diagnostic 
trouble codes (DTC) (present at the time of testing) 
and continuous memory codes. 


@ Always service the “‘hard’’ DTCs first. These 
are displayed first on the tester. 


® On7.3L diesel engines, the throttle pedal must be 
fully depressed (WOT) for the entire KOEO test. DO 
NOT depress the throttle pedal for gasoline 
engines. 


07-01A-63 
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DIAGNOSIS AND TESTING (Continued) 


Performing KOEO On-Board Diagnostics 
1. Connect SUPER STAR II Tester. 


NOTE: If SUPER STAR Il Tester is unavailable, 
refer to the Powertrain Control/Emissions 
Diagnosis Manual’ for alternate methods to run 
the On-Board Diagnostics. 


NOTE: For diesel engines, before activating the 
On-Board Diagnostic, the throttle must be 
depressed to WOT and held there for the entire 
KOEO On-Board Diagnostics. 


2. Activate On-Board Diagnostic by pressing center 
button on SUPER STAR Il Tester. 


3. Turnignition switch to ON position. 


4. PCMwill run On-Board Diagnostics and then 
output ‘‘hard’’ DTCs (or Code 11 or 111-pass 
test). ‘‘Hard’’ DTCs are repeated to make it 
easier to verify sequence. After ‘‘hard’’ DTCs 
have been repeated (or Code 11 or 111 
repeated) a single pulse occurs to signal that next 
set of DTCs will be from continuous test (or Code 
11 or 111-pass). 


5. Todisplay codes unlatch center button and use 
memory buttons to scroll through codes. (SUPER 
STAR Il — Fast Mode Only). 


Quick Test 4.0 Continuous Memory Codes 


Continuous memory codes are from malfunctions 
which were detected during normal vehicle operation. 
These codes are retained for 40 warm up cycles. 


After servicing any KOEO or KOER ‘“‘hard’’ DTCs and 
a pass code 11 or 111 is received on both, service the 
continuous memory codes. 


Some special considerations for continuous testing 
include the following: 


@ The cause of some continuous memory codes may 
have been eliminated if KOEO and/or KOER DTCs 
were serviced. Always re-test and service any 
DTCs that still remain. 


@ If DTCs are present, go to the EEC-IV On-Board 
Diagnostic Trouble Code Description Chart in this 
Section for service information. Erase DTC, 
perform drive cycle and repeat the Quick Test after 
completing service on the DTCs. 


@ If the continuous test passes (11 0r 111) anda 
concern is still present, refer to the 
Hydraulic / Mechanical charts, Oasis and TSBs for 
concern diagnostics. 


CAUTION: DTCs in continuous memory can be 
erased by disconnecting the battery or by 
ungrounding the Self Test Input (STI) while the 
codes are being displayed during the KOEO 
On-Board Diagnostics. The STI is ungrounded 
by disconnecting the small Data Link 
connector or unlatching the STAR Tester 
button. Always write down the DTCs to avoid 
losing information that can be used to 
diagnose the customer’s concern. 


4 Canbe purchased as a separate item. 
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@® Service any non-transmission DTCs first as they 
can directly affect the operation of the transmission. 
Repeat the Quick Test and Road Test to verify the 
correction. 


Special Test Modes 
1. Wiggle test mode: 


a. After all DTCs have been received the wiggle 
test may be entered by pressing the center 
button on STAR Tester twice. This will unlatch 
and relatch STI. 


NOTE: The wiggle test may also be entered 
by ‘‘latching’’ STI; ON, OFF, ON. 


b. The wiggle test allows the technician to 
attempt to re-create an intermittent 
malfunction. Tap, move and wiggle the 
suspected sensor and/or wire harness. 
When a maifunction is detected the Self Test 
Output (STO) will be turned on as long as the 
concern is present. STO ON will cause the 
STAR Tester to sound a continuous tone. The 
check engine lamp will also illuminate. 


2. TP (FIPL) test mode: 


a. Diesel engines also have a Transmission 
Control (IP-FNPL) test mode that may be 
entered by activating the gauge switch. This 
test is to check and adjust TP (FIPL) sensor 
gauge block setting by monitoring the 
Self-Test Output with VRV Gauge Block 
T83T-7B200-AH installed. For more 
information, refer to the procedures in this 
manual. 


3. Output cycling test mode: 


a. After all KOEO DTCs have been received, 
the output test mode may be entered. 
Actuator outputs will turn ON and OFF each 
time the throttle is depressed to WOT and 
then returned to closed position. 


Quick Test 5.0 Key On Engine Running (KOER) 


The Engine Running On-Board Diagnostic provides 
‘‘nard’’ DTCs only. 


Some special considerations for Engine Running 

On-Board Diagnostics include the following: 

@ After the engine ID code, push and release the 
brake pedal. 

@ Push and release the TCS. 


@ |lfaDTC appears after the KOER test, a malfunction 
is present. Refer to and look up the DTC on the 
On-Board Diagnostic Trouble Code Description 
Chart in this section for service information. 

Performing KOER On-Board Diagnostics 


NOTE: Engine must be warm or DTC 21 or 116 — 
ECT out of On-Board Diagnostic range will occur. 


1. Connect SUPER STAR II Tester. 


2. Start and run engine until engine reaches 
operating temperature. 


3. Turn OFF engine and wait 10 seconds. 
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DIAGNOSIS AND TESTING (Continued) 


4. Activate On-Board Diagnostics (press center 
button on STAR Tester). 


5. Start engine. 


a. On-Board Diagnostics begin when the engine 
ID code is received. (This code consists of 
the number of cylinders divided by 2 plus an 
added zero). 


b. Example: a four-cylinder would be divided by 
2=2 plus an added O would = 20. A 
six-cylinder would be a code of 30. An 
eight-cylinder would be a code of 40. 


c. Onthe 7.3L diesel engine, a Code ‘‘50”’ 
should appear on the ‘‘Engine ID”’ display. If 
this does not appear, allow the test to 
complete. Repeat On-Board Diagnostics. If 
the Code ‘'50”’ still does not appear, go 
directly to the Pinpoint Tests in the 
appropriate year Powertrain 
Control/Emissions Diagnosis Manual for 
Engine RPM Sensor (Diesel). 


NOTE: With RPM sensor failures you may not 
receive a Code ‘‘50”’ ID. The On-Board 
Diagnostics will run KOEO instead of KOER; 
if test is interrupted DTCs may be lost. 


d. After the ID code is received, the technician 
must cycle the TCS. Then press and release 
the brake service pedal. 


e. Asignal output pulse (10) is sent to signal the 
technician to quickly press the throttle to 
wide open and immediately release. SUPER 
STAR II Tester will display the word Dynamic 
response (gas only). 


f. DTCsare then sent (or Code 11 or 111-pass 
test). 


g. lfaDTC appears after the KOER test, a 
malfunction is present. Refer to the EEC-IV 
On-Board Diagnostic Trouble Code 
Description Chart in this Manual for service 
information. 


6. The Engine Running wiggle test may be entered 
automatically upon completion of the Engine 
Running On-Board Diagnostics. 


Special Test Mode 
1. Wiggle test mode: 


a. After all DTCs have been received the wiggle 
test may be entered by pressing the center 
button on STAR Tester twice. This will unlatch 
and relatch STI. 


The wiggle test allows the technician to 
attempt to re-create an intermittent 
malfunction. Tap, move and wiggle the 
suspected sensor and/or wire harness. 
When a malfunction is detected the STO will 
be turned on as long as the concern is 
present. STO ON will cause the STAR Tester 
to sound a continuous tone. The check engine 
lamp will also illuminate. 


NOTE: The wiggle test may also be entered 
by ‘“‘latching’’ STI; ON, OFF, ON. 


Quick Test 6.0 (Computed Timing Check) 
This Quick Test is used to diagnose engine idle 


concerns only. Any engine concerns or DTCs should 
be serviced BEFORE the transmission concerns are 
serviced. 


Drive Cycle Test 


NOTE: The Drive Cycle Test must be followed exactly. 
Malfunctions have to occur four times consecutively 
for codes 49, 59, 617, 618, and 619 to be set, and 
give times consecutively for continuous code 62 or 
628. 


After performing the Quick Test, use the following 
Drive Cycle Test for checking AODE continuous 
codes: 


NOTE: When performing the Drive Cycle Test, refer to 
the Solenoid Application Chart for proper solenoid 
operation. Refer to the Table of Contents. 


1. Record and then erase Quick Test codes. 

2. Warm engine to normal operating temperature. 
3. Make sure transmission fluid level is correct. 
4 


With transmission in DRIVE, press TCS (LED lamp 
should illuminate) and moderately accelerate 
from stop to 64 Km/H (40 mph). This allows 
transmission to shift into third gear. Hold speed 
and throttle opening steady for a minimum of 15 
seconds (30 seconds above 4000 altitude). 


5. Press TCS (LED lamp should turn off) and 
accelerate from 64 Km/h (40 mph) to 80 Km/H 
(50 mph). This allows transmission to shift into 
fourth gear. Hold speed and throttle position 
steady for a minimum of 15 seconds. 


6. With transmission in fourth gear and maintaining 
steady speed and throttle opening, lightly apply 
and release brake (to operate stoplamps). Then 
hold speed and throttle steady for an additional 
five seconds (minimum). 


7. Brake to a stop and remain stopped for a 
minimum of 20 seconds. 


8. Repeat Steps 4 through 6 at least five times. 
9. Perform Quick Test and record continuous codes. 


After On-Board Diagnostics 


After the On-Board Diagnostics procedures are 
completed, service all DTCs. 
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DIAGNOSIS AND TESTING (Continued) 


Begin with non-transmission related DTCs, then lf DTCs appear while performing the On-Board 
service any transmission related DTCs. Refer to the Diagnostics refer to the EEC-IV On-Board Diagnostic 
EEC-IV On-Board Diagnostic Trouble Code Description Trouble Code Description Chart for the appropriate 
Chart for information on Condition and Symptoms. This service procedure. Prior to entering Pinpoint Tests, 
chart will be helpful in referring to the proper manual(s) refer to any TSBs and Oasis messages for E4OD 

and to aid in diagnosing internal transmission concerns transmission concerns. 

and external non-transmission inputs. The Pinpoint NOTE: After Electrical Diagnosis has been performed 
Tests are used in diagnosing electrical concerns of the and a concern still exists. refer to the 

E40OD transmission. Make sure that the vehicle wiring Hydraulic /Mechanical Diagnosis charts in this 
harness and the PCM are diagnosed as well. The section 

Powertrain Control /Emissions Diagnosis Manual? will 
aid in diagnosing non-transmission electronic 
components. 


NOTE: The vehicle wiring harness, PCM and 
non-transmission sensors may affect transmission 
operations. Service these concerns first. 


Pinpoint Tests 


NOTE: Prior to entering Pinpoint Tests, check the PCM 
wiring harness for proper connections, bent or broken 
pins, corrosion, loose wires, proper routing, proper 
seals and their condition. Check the PCM, sensors and 
actuators for damage. Refer to the Powertrain 

Control /Emissions Diagnosis Manual. 


& Canbe purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


FAULT CODE 
O THREE 
DIGIT DIGIT 


~ ~ 
GO 
| 


ft : 


COMPONENT DESCRIPTION CONDITION SYMPTOMS/ACTIONS 


O®@ 


VSS Insufficient input from PCM detected a loss of vehicle | Harsh engagements, firm shift 
VSS. speed signal during operation. | feel, abnormal shift schedule, 
unexpected downshifts may 
occur at closed throttle, abnor- 
mal torque converter clutch 
operation or engages only at 
WOT. 

May flash TCIL. 


® 


TOT TOT out of On-Board Transmission not at operating |Warm vehicle to normal 
Diagnostics range. temperature during On-Board operating temperature and 
Diagnostics rerun On-Board Diagnostics. 
TOT -40°C (-40°F) indicated, Voltage drop across TOT sensor | Torque converter clutch and 
TOT sensor circuit open. exceeds scale set for stabilized shift schedule may be 
temperature -40°C (-40°F). enabled sooner after cold start. 
TOT 157°C (315°F) indicated, Voltage drop across TOT sensor 
TOT sensor circuit exceeds scale set for 
grounded. temperature of 157°C (315°F). Refer to Pinpoint Test B 
ACC A/C switch error. A/C or defrost ON condition may | Failed on — EPC pressure 


result from A/C clutch being 
“ON” during pre-check. 


slightly low with A/C off. 


Failed off — EPC pressure 
slightly low with A/C on. ® 


MLP MLP not in park. On-Board Diagnostics not run in | Rerun On-Board Diagnostics in 
park. park. 


MLP MLP out of range. Indicated voltage drop across Harsh engagements, firm shift 
MLP exceeds limits established | feel. 
for each position. 


BOO Brake not actuated during | Brake not cycled during KOER. 
On-Board Diagnostics. 


BOO switch circuit failed. | Brake on/off circuit failure. 


Refer to Pinpoint Test D 


Failed on or not connected — 
Torque converter clutch will not 
engage at less than 1/3 throttle. 
Failed off — Torque converter 

clutch will not disengage when 
brake is applied oO) 


4x4 LOW 
SWITCH 


4x4 Low switch closed/or 4x4 
Low indicator lamp circuit open. 


4x4 Low switch closed. Failed on — Early shift sched- 


ules in 4x2 and 4x4 HI range. 


Failed off — Shifts delayed in 
4x4 Low. 


NOTE: If the 4x4 low indicator 
light fuse is blown, the 
transmission will shift 
according to the 4x4 Low shift 
schedule regardless of the 
transfer case position. 


O® 


Failed on — Overdrive cancel 
mode always indicated, no 
flashing for EPC failure. 


TCIL circuit failure. TCIL circuit open or shorted. 


Failed off — Overdrive cancel 
mode never indicated, no flash- 
ing for EPC failure. oO) 


TCS TCS not changing state. TCS not cycled during Rerun diagnostics and cycle 
On-Board Diagnostics/circuit switch. No overdrive cancel 
open or shorted. when switch is cycled. 0) 

TOT Transmission Overtemp Transmission oil temperature Slight increase in EPC Pressure. 


Condition exceeded 270°F. May flash TCIL. 


Refer to Pinpoint Test B 


@ Refer to the Powertrain Control/Emissions Diagnosis Manual. 
@ Refer to the appropriate section in this manual. CD10067-B 
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DIAGNOSIS AND TESTING (Continued) 


FAULT | FAULTCODE 


oe 
pIGiT DIGIT 


MAP/BARO MAP/BARO out of On- 
Board Diagnostics range. 
MAP 


COMPONENT DESCRIPTION emma SYMPTOMS/ACTIONS 
| - 
TP (FIPL) Sensor signal input noisy. | Noisy signal indicated at 
processor (PCM). 
rot | - 


TP (FIPL) TP circuit above maximum | Voltage above or below Harsh engagements, firm shift 
voltage. specification for On-Board feel, abnormal shift schedule, 


TP out of On-Board 
Diagnostics range. 


TP sensor (gasoline engines) not | Rerun at appropriate TP (FIPL) 
at idle position during KOEO. TP | position per the engine 

(FIPL) sensor (diesel engines) application. May flash TCIL. 
not at WOT position during 
KOEO. 


Harsh engagements, firm shift 
feel, abnormal shift schedule, 
abnormal converter clutch 
operation or does not engage. 
May flash TCIL. 0) 


Harsh engagements, firm shift 
feel, abnormal shift schedule, 
abnormal converter clutch 
operation or does not engage. 
May flash TCIL. ®@ 


Sensor signal indicates 
below idle voltage. 


Indicated voltage signal below 
idle specifications. 


: Diagnostics or during normal abnormal torque converter 
TP-(FIPL) 1S asia oa on vehicle operation. clutch operation or does not 
g engage. May flash TCIL. @ 
Insufficient TP change Throttle not depressed during Rerun On-Board Diagnostics 
dynamic response test. KOER. and depress (goose) throttle 
when indicated. 


RPM-PIP RPM sensor/PIP circuit Engine RPM sensor circuit Harsh engagements and shifts, 
fault. failure. With RPM sensor failure | late WOT upshifts, abnormal 


may not run On-Board torque converter clutch 
Diagnostics KOER. operation or does not engage. 
(PIP sensor failure/engine will 
stall or not run). 
May flash TCIL. ® 


Rerun On-Board Diagnostics. 


Firm shift feel, late shifts at 
altitude. ©) 


MAP/BARO sensor signal 
higher or lower than expected or 
no response during Dynamic 
MAP vacuum circuit 
Response (Goose) Test. 
Insufficient MAP change 
dynamic response test 
(gasoline engines only). 


Solenoid 1 circuit failed to 
provide voltage drop across 
solenoid. Circuit open or shorted 
or PCM driver failure during 
KOEO. 


SS1 solenoid circuit 
failure. 


Improper gear selection 
depending on failure mode and 
manual lever position. Refer to 
Shift Solenoid Application 

Chart. 


Refer to Pinpoint Test A 


Engine RPM drop not detected 
when 1-2 shift was commanded 
by PCM. 


Improper gear selection 
depending on failure mode and 
manual lever position: Refer to 
Shift Application Chart. Shift 

errors may also be due to other 


$S1, SS2 OR 1-2 shift error. 
INTERNAL 
TRANSMISSION 
COMPONENTS 


$S$1, S$2 OR 2-3 shift error. Engine RPM drop not detected |. ie 
INTERNAL when 2-3 shift was commanded | 'nternal Sak ence ge 
TRANSMISSION by PCM. eUeiies SUE Vacs On. 
COMPONENTS damaged friction material. 


SS1, SS2 OR Engine RPM drop not detected | May flash TCIL. 


INTERNAL when 3-4 shift was commanded 
TRANSMISSION by PCM. 
COMPONENTS 


3-4 shift error. 


Refer to Pinpoint Test A 


@ Refer to the Powertrain Control/Emission Diagnosis Manual. 
* Output circuit check, generated only by electrical conditions. 
** May also be generated by other non-electronic related transmission hardware condition. CD10068-B 
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DIAGNOSIS AND TESTING (Continued) 


FAULT CODE 
COMPONENT DESCRIPTION CONDITION SYMPTOMS/ACTIONS 


s) 

53 
=f) 
Oo; 
oF 
—m 


Solenoid 2 circuit fails to 
provide voltage drop across 
solenoid. Circuit open or shorted 
or PCM driver failure during 
KOEO. 


SS2 solenoid circuit 
failure. 


Improper gear selection 
depending on failure mode and 
manual lever position. Refer to 
the Shift Solenoid Application 
Chart. 


Refer to Pinpoint Test A 


Short circuit — Engine stalls in 
Drive or manual 2 at idle with 
brake applied. 


2) 
22) 
N 


TCC solenoid circuit 
failure. 


TCC circuit fails to provide 
voltage drop across solenoid. 
Circuit open or shorted or 
processor driver failure during 
KOEO. Shorted TCC driver 
manual! stall. 


Open circuit — Torque 
converter clutch never 
engaged. 


Refer to Pinpoint Test C 


628** TCC Torque converter clutch Excessive amount of torque Erratic or no torque converter 
failure. converter clutch slippage was clutch operation. May flash 
detected. TCIL. 
Refer to Pinpoint Test C 


626* CCS CCS solenoid circuit CCS failed to provide voltage Failed off — No third gear 
failure. drop across solenoid. Circuit engine braking in overdrive 
open or shorted or PCM driver | cancel. 
failure during KOEO. 
Failed on — Third gear engine 
braking in overdrive range. 
Coast Clutch may be damaged/ 
eventual failure. 
Refer to Pinpoint Test G 


Failure Mode Effects Failure detected in one or more |PCM enables alternate 
Management (FMEM) critical inputs. functions. Check for other error 
failure. codes. 0) 


EPC EPC circuit failure, shorted Short circuit — (Gasoline 
circuit or output driver. engines): causes minimum EPC 
: pressure (minimum capacity). 
Shorted EPC output driver. Limits engine torque (partial 
fuel shut-off, heavy misfire). 


Fiashing TCIL. 


oH a 

NRO 
= 
* * 

4 

2) 

oO 


wo 
oO 
© 

* 


m 
Uv 
') 


Diesel engines — Cuts power 
on ECA pin 35 (EPC power) to 
attain maximum EPC 
(maximum capacity). Harsh 
engagements and shifts, 
flashing TCIL. 


Voltage through EPC circuit is 
checked and compared after a 
time delay. An error will be 
noted if tolerance is exceeded 
during KOQEO and continuous 
On-Board Diagnostics. 


Open circuit — (Gasoline and 
Diesel engines): Causes 
maximum EPC, harsh 
engagements and shifts. May 
flash TCIL. 


Refer to Pinpoint Test E 


@ Refer to the Powertrain Control/Emissions Diagnosis Manual. 
* Output circuit check, generated only by electrical symptoms. 
** May also be generated by other non-electronic related transmission hardware system. 


CD10069-B 
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DIAGNOSIS AND TESTING (Continued) 


Transmission Tester 007-00085 Instructions 


NOTE: The Transmission Tester 007-00085 must be 
used to perform the Pinpoint Tests. 


TRANSMISSION CONNECTOR PIN 
ASSIGNMENTS 


TRANSMESSION TESTER 


LEO ON. E400 CABLE CORRECTLY INSTALLED. 


OO 


STATUS 


i). @ 


VPWR STATUS 
EPC PWR ACTIVATE 


EEC-IV 60-WAY 
12-WAY CONNECTOR 
CONNECTOR DESCRIPTION 
i | Gas | DIESEL 
VPWR 


© 
$ £m 
O. O- one 


EPC 


omaoanr onnrkt® WN — 


—_> _ 
—- © 


—_ 
NO 


= *This is a unique EPC power feed for DIESEL application only. 


12-WAY CONNECTOR 
TRANSMISSIONEND ~—s pj 


é a | STATUS 1 2 3 
O O 
VPWR 


1 2 3 
<< Lo 
GEAR SELECT 


|| CLICK TEST 
SOLENOID SELECT OHMS 


CTIVATE DIODE 
$S1 $S.2 CHECK LED ON: DIODE OK C 


HARNESS END 


BENCH CONNECT TO (x) 
SOLENOID JACK 


FT 


1 a: 4 PRESS TO 
GEAR SELECT TEST 


TOT EXT POWER NOTE: BOTH VIEWS ARE “LOOKING INTO” 
©) OC OC C) THE CONNECTORS MATING ENDS. D11838-A 
BAT BAT 


Part No 3122-881 


D10070-A 


CAUTION: When connecting the tester to the 
transmission, Pins 7 through 12 must be facing 
outward. If tester is unavailable refer to the 
appropriate year shop manual for procedures 
using the pigtail harness. 
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DIAGNOSIS AND TESTING (Continued) 


The Rotunda Transmission Tester 007-00085 or 
equivalent allows a technician to operate the electrical 
portion of the transmission independent of the vehicle 
electronics which allows the technician to determine 
transmission concerns. The Transmission Tester 
usage is divided in five steps: 


|. | Preliminary Testing and Diagnosis 
ll. Installing the Transmission Tester 
Ill. Static Testing — Vehicle Running 
IV. Dynamic Testing — Vehicle Running 


V. Removing Transmission Tester and Clearing 
DTCs 


Preliminary Testing and Diagnosis 


Before any diagnostic testing is done on vehicle some 
preliminary checks must be performed, as outlined 
below. Be sure to write down findings, especially any 
DTCs found, for future reference. 


Check transmission fluid level and condition. 


b. Check for add-on items (phones, computers, CB 
radio, etc.). 


c. Visually inspect wiring harness and connectors. 
d. Check for vehicle modifications. 
e 
f 


Check shift linkage for proper adjustment. 
Verify customer concern: 


— Upshift, Downshift, Coasting, Engagement, 
Noise / Vibration. 


g. Vehicle must be at normal operating temperature. 
h. Perform vehicle On-Board Diagnostics. 

i. Recordall DTCs. 

j. Service all non-transmission codes. 


Installing the Transmission Tester (Set-Up 
Procedures) 


Installing the transmission tester at the bulkhead 
connector (at the transmission) allows separation of 
the vehicle electronics from transmission electronics. 
Disconnecting normal vehicle electronics will set 
additional codes and cause firm shifts. (Disconnecting 
the bulkhead connector defaults transmission to 
maximum line pressure). 


NOTE: During tester usage additional DTCs may be 
set. Therefore, it is important that all codes are erased 
after service has been made. To verify elimination of 
all codes rerun On-Board Diagnostics. 


NOTE: The following manuals should be available to 
assist in diagnosis of electronically controlled 
transmissions: 


6 Canbe purchased as a separate item. 


— Powertrain Control/Emissions Diagnosis Manual®. 


— Transmission Tester Manual (provided with 
tester). 


CAUTION: Do not attempt to pry off connectors 
with a screwdriver. This will damage the 
connector and could result in transmission 
concerns. If vehicle is equipped with heat shields, 
remove them. Always replace heat shields after 
service. 


1. Disconnect vehicle wiring harness at 
transmission connector. 


2.  Turntester solenoid select switch to the 
OHMS / DIODE CHECK position. 


CAUTION: Route all cables away from heat 
sources. 


Install appropriate overlay onto tester. Connect 
appropriate interface cable to transmission tester 
and then to the appropriate transmission 
connectors. 


Install a line pressure gauge into line pressure tap 
on transmission. 


CAUTION: Route gauge line away from heat 
sources. 


Plug transmission tester power supply into lighter 
receptacle. At this time, all LEDs should illuminate 
for a short period and then turn off. This is the 
tester internal circuit check. 


6. Position Bench/ Drive switch to BENCH mode. 
Static Testing, Vehicle Off 


Static testing procedures allow for shop testing of the 
transmission in the vehicle or on the bench. 
Completion of these tests prove out transmission 
electronics. 


CAUTION: For resistance checks, be sure the 
tester solenoid select switch is set to the 
OHMS / DIODE CHECK position or damage to the 
ohmmeter may result. 


Resistance/Continuity Tests 
@ Refer to the appropriate Pinpoint Test to be 
performed based on the DTCs displayed. 


@ Using a Rotunda Digital Volt-Ohmmeter and the 
Transmission Tester perform the Pinpoint Tests as 
indicated based on the DTCs which were displayed. 


@ Service as indicated by the pinpoint tests. Always 
retest and road test vehicle after service. 


Transmission Solenoids and Sensors 
Resistance Tests 


EPC Solenoid 


@® Set ohmmeter to 100-200 ohm range. 
@ Connect negative lead of ohmmeter to the EPC jack. 
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DIAGNOSIS AND TESTING (Continued) 


@ Connect positive lead of ohmmeter to the VPWR 
jack. 


@ Record resistance. 
@ Refer to the following charts for values. 


If out of specification, refer to Pinpoint Test E in this 
Section. 


Solenoids (SS1, SS2, TCC (CCC), CCS) 


@ Set ohmmeter to 100-200 ohm range. 


@ Connect positive lead of ohmmeter to the 
appropriate VPWR jack for the solenoid being 
tested. 


@ Connect negative lead of the ohmmeter to the 
appropriate solenoid (SS-1, SS-2, TCC (CCC), 
CCS) jack and record resistance. 


Refer to following charts for values. 


If out of specification, refer to Pinpoint Test A (SS-1, 
SS-2); Pinpoint Test C; Pinpoint Test G (CCS). 


Transmission Application 
E40D 
Solenoid Solenoid Resistance (ohms) 
TCC (CCC) es eee 
PS tT 


Transmission Operating Temperature (TOT) 


@ Set ohmmeter to 1000 ohm (k) scale. 
@ Connect ohmmeter positive lead to + TOT jack. 
@ Connect ohmmeter negative lead to -TOT jack. 


@ Record resistance. Resistance will vary with 
temperature. 


@ Refer to the following chart. 


If out of specification, refer to Pinpoint Test B in this 
Section. 


Sensors Short to Ground and Solenoid Voltage 
Test 


NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. LED will turn RED if 
an activated solenoid /harness is shorted to B+. LED 
will remain OFF if an activated solenoid /harness is 
shorted to ground or on continuity. 


1. Set tester Bench/Drive switch to BENCH mode. 


Transmission, Automatic, E4OD 


07-01A-72 


2. Set voltmeter to 20 volt DC range. 


Connect voltmeter positive lead to the 
appropriate solenoid VPWR. Connect voltmeter 
negative lead to the appropriate solenoid. 


4. UsingaDVOM, check for voltage across each 
solenoid by activating the solenoid switches. 
Depress the appropriate switch. The LED should 
illuminate, the voltage should change and an 
audible click may be heard. If LED does not 
illuminate, a short to ground condition exists. 


NOTE: TCC (CCC) solenoid click may or may not 
be audible. 


5. Observe and record values. 
Solenoid Diode Test 
1. Only used on SOLENOIDS with a DIODE symbol 


(+). 


2. Using a test lead from a VOM, connect the test 
lead at the DIODE test jack and to the 
appropriate solenoid signal jack (marked with 
check symbol). 


3. Depress diode switch and observe diode test 
LED. LED should illuminate green if correct. 


NOTE: A bad diode may cause PCM concerns. 
Rerun On-Board Diagnostics and road test 
vehicle. 


Dynamic Testing, Vehicle Running 
Dynamic testing is the final step in the transmission 


tester usage. It allows the transmission to be proven 
out electronically and hydraulically. 


Transmission Solenoid Cycling and Drive Test 
Procedures 


Preliminary Set Up 

1. Set Bench/Drive switch to DRIVE mode. 

2. Setrotate gear select switch to GEAR SELECT 
‘4’" position. 

3. Place vehicle in PARK. 

4. Start vehicle. 

EPC Solenoid 

CAUTION: Do not attempt to hold the EPC switch 

depressed (minimum line pressure) and stall the 

transmission (holding the vehicle with the brake 
while depressing the throttle with the 
transmission in gear), transmission damage will 
result. 

5. Observe line pressure. Record value. Line 
pressure should go to maximum. If not, refer to 
the Hydraulic / Mechanical Diagnosis charts for 
diagnostic tips or Pinpoint Test E concerning EPC 
solenoid. 

6. Depress EPC switch. Line pressure should drop 
to a minimum value. Record value. If not, refer to 


the Hydraulic / Mechanical Diagnostic charts or 
Pinpoint Test E for the EPC solenoid. 


Engagements 
7. Set Bench/Drive switch to DRIVE mode. 
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DIAGNOSIS AND TESTING (Continued) 


8. Rotate gear select switch to GEAR SELECT ‘‘1” 
position. 


9. Depress EPC switch. Line pressure should drop 
to idle pressure. While holding EPC switch down, 
shift vehicle from PARK to REVERSE. 


Does vehicle shift into Reverse? 
Shift vehicle from REVERSE to DRIVE. 
Does vehicle shift into Drive? 
Release the EPC switch, pressure should return to 
maximum. Repeat engagements. With the EPC switch 
released, engagements should be firm. 
Upshift/Downshift 


NOTE: Upshifts and Downshifts will be firm during this 
procedure. Pressure gauges may be removed. These 
tests should be performed on the road. If performed on 
the hoist, feel at all shifts when they are engaged may 
not be possible. 

LEDs will turn GREEN when solenoids are activated 
and turn OFF when deactivated. Refer to the 
appropriate overlay for the proper status shift 
sequence of the shift solenoids during upshifts and 
downshifts. 


10. Move shift lever into OVERDRIVE and accelerate 
to 24 km/h (15 mph), select second gear by 
rotating gear selector to second. 


Did vehicle upshift to second gear? 


Did appropriate shift solenoids 
activate / deactivate? 


11. Accelerate to 40 km/h (25 mph) and select third 
gear. 


Did vehicle upshift to third gear? 


Did appropriate shift solenoids 
activate / deactivate? 


12. Accelerate to 56-72 km/h (35/45 mph) and 
select fourth gear. 


Did vehicle upshift to fourth gear? 


Did appropriate shift solenoids 
activate / deactivate? 


13. Reverse the order to Downshift. 


Does vehicle downshift from fourth to third, third 
to second, and second to first? 


Did appropriate shift solenoids 
activate / deactivate? 


Torque Converter Clutch (TCC) Engagement 


NOTE: This test should be performed on the road. If 
performed on a hoist, feeling the torque converter 
clutch engage may not be possible. 


7 Canbe purchased as a separate item. 
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CAUTION: Do not depress TCC (CCC) switch with 
transmission in gear and the vehicle at a stop. 
Damage to torque converter clutch may result. 
14. Accelerate and shift vehicle up into third gear. 
Hold speed steady and depress the TCC (CCC) 
switch. 
Does the converter engage? 
Does the engine rpm drop? 
Did TCC (CCC) solenoid activate? 
Coast Clutch Engagement (CCS) 


NOTE: This test should be performed on the road. If 
performed on the hoist the technician may not feel the 
coast clutch engage. 


15. Accelerate and shift vehicle up into third gear. 
Depress the CCS switch and immediately back 
off the throttle. 


Did the Coast Clutch engage? Did engine braking 
occur? 


Did the CCS solenoid activate? 


Removing Transmission Tester and Clearing 
DTCs 


CAUTION: Do not attempt to pry off connectors 
with a screwdriver. This will damage the 
connector and could result in a transmission 
concern. 


1. Disconnect transmission tester from transmission 
connector. 


2. Re-install vehicle wiring harnesses. Verify 
connection by pulling up on the harness. 


3. Re-install all heat shields that were previously 
removed. 


4. Disconnect transmission tester power lead from 
vehicle. 


5. Erase all DTCs using the procedures in the 
Powertrain Control /Emissions Diagnosis 
Manual’. 


6. Rerun EEC-IV On-Board Diagnostics to receive a 
pass code (11 or 1171). 


7. Verify customer concern has been eliminated. 
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PINPOINT TEST A: DIAGNOSTIC TROUBLE CODES: 49/617, 59/618, 69/619, 91/621, 92/622 SHIFT ERRORS 


SOLENOID CIRCUIT FAILURES 


RESULT P| _ACTIONTO TAKE 


| A2 | CHECK HARNESS CONNECTIONS 


Check that vehicle harness connector is fully 
engaged on transmission connector. 
Check that vehicle harness connector terminals are 


Yes 


> 
No > 


fully engaged in connector and in good condition. 
Is the harness/terminal fully engaged? 


| A3_ | SOLENOID FUNCTIONAL TEST 


CAUTION: Remove heat shield from the 
transmission before removing connector. Remove 
the solenoid body connector by pushing on the 
center tab and pulling on the wiring harness. Do not 
attempt to pry the tab with a screwdriver. Reinstall 
heat shield after service. 


Yes 
No 


VV 


@ Disconnect vehicle harness at transmission. 

@ Install tester (007-00085) at the transmission 
connector. 

@ Using tests outlined under Tester Instructions 
perform the SOLENOID function test. 


NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. LED will turn RED if 
an activated solenoid is shorted to B+. LED will 
remain OFF if an activated solenoid is shorted to 
ground or no continuity (open circuit). 


@ Perform the Diode Check 

Do the solenoids (LED) activate? (LED 
GREEN) 

Are the Diodes OK (diode LED GREEN)? 


| A@ | TRANSMISSION DRIVE TEST 


@ Perform the Transmission Solenoid Cycling and 
Drive Test as outlined under tester instructions Step 
IV. 

@ Does the vehicle upshift when commanded by the 

tester? 


Yes 


No 


8 Canbe purchased as a separate item 
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| A1 [E4ODELECTRONICDIAGNOSTICS 
@ The following items must be checked before Yes > 
proceeding: No > 
— Check the Powertrain Control Module (PCM) 
assembly for proper function (On-Board 
Diagnostics). 
— Check vehicle wiring harness for continuity and 
shorts to ground. 
— Make sure all connectors are engaged properly 
seated. 
— Make sure all terminals in connectors are 
properly. 
— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 
Have items been checked? 


GO to A2. 
PERFORM checks. 


GO to A3. 
SERVICE as required. 


GO to A4. 


If a diode is bad, replace 
solenoid body assembly. 
A bad diode may cause a 
processor concern. 
Record and erase codes 
and repeat On-Board 
Diagnostics. Road test 
vehicle after solenoid 
body replacement. If the 
diodes are OK and NO 
function, Go to A5. 


REFER to the Powertrain 
Control/Emissions 
Diagnosis Manual® to 
diagnose PCM or vehicle 
harness concerns. 
ERASE all codes and 
PERFORM the Drive 
Cycle Test as outlined. 
RE-RUN On-Board 
Diagnostics. If codes are 
still present, REFER to 
the 

Hydraulic /Mechanical 
Diagnosis. 


GO to AS. 
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PINPOINT TEST A: DIAGNOSTIC TROUBLE CODES: 49/617, 59/618, 69/619, 91/621, 92/622 SHIFT ERRORS 


SOLENOID CIRCUIT FAILURES (Continued) 
P} ACTION TO TAKE 


TEST STEP RESULT 
| AS | CHECK RESISTANCE OF SOLENOID 


NOTE: Refer to the E4OD Transmission Tester for 
terminal locations. 


@ Set Bench/Drive switch to BENCH mode. 

@ Rotate gear selector switch to OHMS /DIODE 
position. 

@ Connect power plug into cigar lighter receptacle. 

@ Connect ohmmeter negative lead to SS-1 jack and 

positive lead to VPWR jack on tester. This is to test 

SS-1. 

Record resistance. 

Resistance should be between 20 and 30 ohms. 

Connect ohmmeter negative lead to SS-2 jack and 

positive lead to VPWR jack on tester. This is to test 

SS-2. 

@ Record resistance. 

Resistance should be between 20 and 30 ohms. 

is resistance between 20 and 30 ohms? 


| AG | CHECK SOLENOID FOR SHORT TO GROUND 


@ Check for continuity between B- (engine ground) and 
appropriate jack with an ohmmeter or other low 
current tester (less than 200 milliamps). 


Solenoid Tester Jack 
SH SS-1/VPWR 
a SS-2/VPWR 


@ Connection should show infinite resistance (no 
continuity). 
ls there continuity? 


Yes 


No P| REPLACE solenoid body 
assembly. RECORD and 
ERASE codes. Repeat 

On-Board Diagnostics. 


Yes P| REPLACE solenoid body 
assembly. RECORD and 
ERASE codes, Repeat 


On-Board Diagnostics. 


Refer to Service manual 
Condition / Cause charts 
for Shift Concern 

diagnosis. 


PINPOINT TEST B: DIAGNOSTIC TROUBLE CODES: 56/637, 66/638 TOT SENSOR CIRCUIT OPEN OR GROUNDED; 
68/657 TRANSMISSION OVERTEMP INDICATED 


TEST STEP RESULT ACTION TO TAKE 
| B1 | E40D ELECTRONIC DIAGNOSTICS 
> 


@ The following items must be checked before 
> PERFORM checks. 


proceeding: 

— Check the Powertrain Control Module (PCM) 
assembly for proper function (On-Board 
Diagnostics). 

— Check the vehicle wiring harness for continuity 
and shorts to ground. 

— Make sure all connectors are engaged 
properly. 

— Make sure all terminals in the connectors are 
properly seated. 

— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 

Have the items above been checked? 


| B2 | CHECK HARNESS CONNECTIONS 


@ Check that vehicle harness connector is fully 
engaged on transmission connector. 

@ Check that vehicle harness connector terminals are 

fully engaged in connector. 

Are terminals fully engaged? 


Yes 
No P| SERVICE as required. 
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PINPOINT TEST B: DIAGNOSTIC TROUBLE CODES: 56/637, 66/638 TOT SENSOR CIRCUIT OPEN OR GROUNDED; 
68/657 TRANSMISSION OVERTEMP INDICATED (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
| B3_ | CHECK RESISTANCE OF TOT SENSOR/HARNESS 


NOTE: Refer to the E40OD Transmission Tester for Yes P| GOtoB4. 


terminal locations. No PB) REPLACE solenoid 

assembly. RECORD and 
CAUTION: Remove heat shield from the ERASE DTCs. Repeat 
transmission before removing connector. Remove On-Board Diagnostics. 
the solenoid body connector by pushing on the 
center tab and pulling on the wiring harness. Do not 
attempt to pry the tab with a screwdriver. Reinstall 
heat shield after service. 


@ Disconnect vehicle harness at transmission. 

@ Install Transmission Tester 007-00085 or equivalent 
to transmission connector. 

@ Set Bench/Drive switch to BENCH mode. 

@e Rotate Gear selector switch to OHMS / DIODE 
Check position. 

@ Connect ohmmeter negative lead to -TOT jack and 
positive lead to +TOT jack on tester. 

@ Perform Tests 1 and 2. 


NOTE: While performing Tests 1 and 2 observe 
resistances. Code 56/637 is set if resistance value 
exceeds 869K ohms (OPEN circuit). Code 66/638 
is set if resistance value falls below 597 ohms 
(Short circuit). 


TEST No. 1 


@ Record resistance. 

@ Resistance should be approximately in the 
following ranges. 

@ Is resistance in range? 


Transmission Fiuid Temperature 


TEST No. 2 


@ Check for intermittent short or open. 

@ If resistance was between 0.8K and 100K ohms, 
perform the following test. If transmission is cold, run 
transmission to warm it up. If transmission is warm, 
allow transmission to cool. Check TOT sensor 
resistance again. Compare resistance with initial 
resistance. Resistance should decrease if 
transmission was warmed and should increase if 
transmission was allowed to cool. If correct change in 
resistance occurs, repeat On-Board Diagnostics. 

@ Is the resistance within range? 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivatrain Ava R92 ny INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-77 Transmission, Automatic, E40D 07-01A-77 


DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST B: DIAGNOSTIC TROUBLE CODES: 56/637, 66/638 TOT SENSOR CIRCUIT OPEN OR GROUNDED; 
68/657 TRANSMISSION OVERTEMP INDICATED (Continued) 


TEST STEP RESULT >) ACTION TO TAKE 


CHECK TOT SENSOR/HARNESS FOR SHORT TO 
B* [Gaounp ” SNSOR/HARNESSFORSHORT TO 
Check for continuity between B- (engine ground) and Yes P|) REPLACE solenoid 
appropriate jack (-TOT and +TOT) with ohmmeter or assembly. Repeat 
other low current tester (less than 200 milliamps). On-Board Diagnostics. 
® a. should show infinite resistance (no No P) Repeat Quick-Test. If 
continuity). : 

@ is there continuity? eel tater apa 
manual to diagnose 
harness or PCM. If 
overtemp condition 
existed determine if fluid 
is burnt. If burnt, 
disassemble unit and 
repair as required. 
RECORD and ERASE 
codes. Repeat On-Board 
Diagnostics. 


PINPOINT TEST C: DIAGNOSTIC TROUBLE CODES: 62/628 TORQUE CONVERTER CLUTCH ERROR DETECTED; 


94/627, 629 TCC SOLENOID CIRCUIT FAILURE 
TEST STEP RESULT P| ACTION TO TAKE 


| C1 | E4OD ELECTRONIC DIAGNOSTICS 


@ The following items must be checked before 
proceeding: 

— Check the Powertrain Control Module (PCM) 
assembly for proper function (On-Board 
Diagnostics). 

— Check vehicle wiring harness for continuity and 
shorts to ground. 

— Make sure all connectors are engaged 
properly. 

— Make sure all terminals in connectors are 
properly seated. 

— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 

@ Have items been checked? 


Yes 
No P| PERFORM checks. 


GO to Cs. 
SERVICE as required. 


Check that vehicle harness connector is fully 
engaged on transmission connector. 

@ Check that vehicle harness connector terminals are 
fully engaged in connector and in good condition. 
Are connector/terminals fully engaged? 


Yes > 
No > 
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PINPOINT TEST C: DIAGNOSTIC TROUBLE CODES: 62/628 TORQUE CONVERTER CLUTCH ERROR DETECTED; 


94/627, 629 TCC SOLENOID CIRCUIT FAILURE di 


TEST STEP RESULT 


| C3 | SOLENOID FUNCTIONAL TEST 


Lo3 | SOLENoE Remove heat shield from the 
transmission before removing connector. Remove 
the solenoid body connector by pushing on the 
center tab and pulling on the wiring harness. Do not 
attempt to pry the tab with a screwdriver. Reinstall 
heat shield after service. Pull up on the vehicle 
harness. 


> 


Disconnect vehicle harness at transmission. 

@ Install tester (007-00085) to transmission 
connector. 

@ Using tests outlined in the tester instructions 

perform TCC (CCC) solenoid function test. 


NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. LED will turn RED 
when activated solenoid is shorted to B+. LED will 
remain OFF if an activated solenoid is shorted to 
ground or no continuity (open circuit). 


Perform the Diode Check. 
Does the TCC (CCC) (LED-GREEN) activate 
when the tester switch is depressed? 
Is the Diode OK (Diode LED-GREEN)? 


| C4 |TRANSMISSIONDRIVETEST =i 


Perform the Drive Cycle Test as outlined under 
Testing Instructions. 

While in third gear depress the TCC (CCC) switch. 
Does the TCC (CCC) activate (LED GREEN)? 
Does the engine rpm drop? 


No 


| C5 | CHECK RESISTANCE OF SOLENOID 


NOTE: Refer to E40D Transmission Tester for terminal 
locations. 


Yes 
No 


VV 


Set Bench/ Drive switch to Bench mode. 

@ Rotate gear select switch to Ohms/Diode Check 
position. 

@ Connect ohmmeter negative lead to TCC (CCC) 
(jack) and positive lead to VPWR on tester. This is 
to test TCC (CCC). 

@ Record resistance. 

@ Resistance should be between 20 and 30 ohms. 

@ lIsresistance between 20 and 30 ohms? 


| ©6 | CHECK SOLENOID FOR SHORT TO GROUND 


@ Check for continuity between B- (engine ground) and 
appropriate jack with an ohmmeter or other low 
current tester (less than 200 milliamps). 


Solenoid Tester Jack 
TCC (CCC) 
VPWR VPWR 


@ Connection should infinite resistance (no 
continuity). 
is there continuity? 


Yes 


No 


9 Can be purchased as a separate item. 


P| if a diode is bad, replace 


| ACTIONTOTAKE TO TAKE 


GO to C4. 


solenoid body assembly. 
A bad diode may cause a 
PCM concern. RECORD 
and ERASE codes and 
repeat On-Board 
Diagnostics. Road test 
after solenoid body 
replacement. If diode is 
OK, and solenoid 
functions, goto C5. 


REFER to Powertrain 
Control/ Emissions 
Diagnosis Manual’ to 
diagnose processor and 
vehicle harness 
concerns. 


GO to C5. 


GO to C6. 


REPLACE solenoid body 
assembly. 


REPLACE solenoid body 
assembly. 


Refer to symptom 
diagnosis to diagnose 
torque converter clutch 
concerns. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST D: DIAGNOSTIC TROUBLE CODE: 67,654, MLP SENSOR ERROR DETECTED 


TEST STEP RESULT P| ACTION TO TAKE 
| D1 | E40D ELECTRONIC DIAGNOSTICS 


NOTE: Code 67/654 may also be set by running Yes P) GO to D2. 


On-Board Diagnostic with the transmission not in Park 
or the A.C. on. Make sure On-Board Diagnostic is 
performed properly! 


@ The following items must be checked before 

proceeding: 

— Check the Powertrain Control Module (PCM) for 
proper function (On-Board Diagnostic). 

— Check the vehicle wiring harness for continuity 
and shorts to ground. 

— Make sure all connectors are engaged 
properly. 

— Make sure all terminals in the connectors are 
properly seated. 

— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 

Have the items above been checked? 


Check that vehicle harness connector is fully 
engaged on transmission manual lever position 
(MLP) sensor connector. 

@ Check that vehicle harness connector terminals are 
fully engaged in connector and in good condition. 
Are connector/terminals fully engaged? 


Apply parking brake. 

Place transmission gear selector in NEUTRAL. 
Verify manual lever position using Gear Position 
Sensor Adjuster Tool T91P-70010-A. 

Verify that MLP retaining bolts are tightened to 6-8 
N-m (55-75 In-Lb). 

Is sensor adjusted properly? 


CAUTION: Do not pry connector. Squeeze tabs and 
pull up on vehicle harness. 


Disconnect vehicle harness at transmission. 

Insert MLPS Tester Harness or equivalent into MLP 

sensor. 

Plug ohmmeter into MLP Tester. 

Using procedures provided with tester verify sensor 

functions in all positions. 

— Check continuity and resistances in all 
positions. 


Transmission Shift 
Position 


Is MLPS OK? 


10 Can be purchased as a separate item. 


No 


Yes 


No 


Yes 


P| PERFORM checks. 


VV 


VV 


GO to D3. 
SERVICE as required. 


GO to D4. 


ADJUST sensor as 
outlined under 
Transmission Assembly. 
RECORD and ERASE 
codes. REPEAT Quick 
Test. 


REFER to Powertrain 
Control/Emissions 
Diagnosis Manual"? for 
diagnosis of PCM 
assembly and vehicle 
wiring harness. 


REPLACE MLPS and 
RERUN Quick Test. 


TD 10439B 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST E: DIAGNOSTIC TROUBLE CODE: 99/624, 625, EPC CIRCUIT FAILURES 


RESULT ___P|_ ACTION TO TAKE 


| £1 | E40D ELECTRONIC DIAGNOSTICS 
@ The following items must be checked before Yes P) GOtoE2. 

proceeding: 

— Check the Powertrain Control Module (PCM) NO P| PERFORM checks. 
assembly for proper function (On-Board 
Diagnostics). 

— Check the vehicle wiring harness for continuity 
and shorts to ground. 

— Make sure all connectors are engaged 
properly. 

— Make sure all terminals in the connectors are 
properly seated. 

— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 

Have the items above been checked? 


| &2 | CHECK HARNESS CONNECTIONS 


Check that vehicle harness connector is fully 
engaged on transmission connector. 
Check that vehicle harness connector terminals are 


GO to E3. 
SERVICE as required. 


VV 


fully engaged in connector and in good condition. 
Are connector/terminals fully engaged? 


NOTE: Refer to the E4O0D Transmission Tester for 
terminal locations. 


GO to E4. 


REPLACE solenoid body 
assembly. RECORD and 
ERASE codes. Repeat 
On-Board Diagnostics. 


$ 
vv 


CAUTION: Remove heat shield from the 
transmission before removing connector. Remove 
solenoid body connector by pushing on the center 
tab and pulling up on the wiring harness. Do not 
attempt to pry tab with a screwdriver. Reinstall heat 
shield after service. 


Disconnect vehicle harness at transmission. 

@ ‘Install Line pressure gauge at Line tap on case. 

@ Install transmission tester (007-00085) to 
transmission connector. 

@ Set Bench/Drive switch to BENCH mode. 

@ Rotate gear select switch to OHMS/DIODE Check 
position. 

@ Connect ohmmeter positive lead to VPWR jack and 
negative lead to EPC jack on tester. This is to test 
EPC solenoid. 

@ Record resistance. 

Resistance should be between 4.0 and 6.5 ohms. 

Is the resistance between 4.0 and 6.5 ohms? 


Yes P| REPLACE solenoid body 
assembly. RECORD and 
ERASE codes. Repeat 
On-Board Diagnostics. 


No P GOtoES. 


@ Check for continuity between B- (engine ground) and 
appropriate jack with an ohmmeter or other low 
current tester (less than 200 milliamps). 


Solenoid Tester Jack 
EPC EPC/VPWR 


@ Connection should show infinite resistance (no 
continuity). 


@ is there continuity? 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST E: DIAGNOSTIC TROUBLE CODE: 99/624, 625, EPC CIRCUIT FAILURES (Continued) 


TEST STEP RESULT ACTION TO TAKE 
| E5 | TRANSMISSION FUNCTIONAL TEST 
Yes P| Refer to Powertrai 


@ Set Bench/ Drive switch to DRIVE mode. 
@ Rotate gear selector switch to GEAR SELECT ‘'1”’ Control/Emission ° 
Diagnosis Manual"' to 


position. 
@ Using tests outlined in the tester manual perform diagnose PCM or vehicle 
harness concerns. 


EPC function test. 

NOTE: LED will turn GREEN when solenoid activates REPLACE solenoid 
and turn OFF when deactivated. LED will turn RED assembly. 
when an activated solenoid is shorted to B+. LED 
will remain OFF if an activated solenoid is shorted to 


ground or no continuity (open circuit). 


Observe the line pressure on the gauge while 

depressing the EPC switch (vehicle must be 

running). 

— Does the EPC (LED GREEN) activate when the 
EPC switch is depressed? 

— Does the line pressure drop? 


PINPOINT TEST G: DIAGNOSTIC TROUBLE CODE: 93/626 COAST CLUTCH SOLENOID CIRCUIT FAILURE (CCS) 


TEST STEP RESULT P| ACTION TO TAKE 
| G1 | E40D ELECTRONIC DIAGNOSTICS 


The following items must be checked before Yes 
proceeding: 
— Check the Powertrain Control Module (PCM) for 
proper function (On-Board Diagnostics). 
Check vehicle wiring harness for continuity and 
shorts to ground. 
Make sure all connectors are engaged 
properly. 
Make sure all terminals in the connectors are 
properly seated. 
Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 
Have items above been checked? 


P| PERFORM checks. 


Check that vehicle harness connector is fully 

engaged on transmission connector. : 
Check that vehicle harness connector terminals are P| SERVICE as required. 
fully engaged in connector and in good condition. 

Are connector/terminals fully engaged? 


11 Can be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST G: DIAGNOSTIC TROUBLE CODE: 93/626 COAST CLUTCH SOLENOID CIRCUIT FAILURE (CCS) 
(Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
| G3_| SOLENOID FUNCTIONAL TEST 


CAUTION: Remove heat shield from the 
transmission before removing connector. Remove 
the solenoid body connector by pushing on the 
center tab and pulling on the wiring harness. Do not 
attempt to pry the tab with a screwdriver. Reinstall 
heat shield after service. Pull up on the vehicle 
harness. 


Yes P| GO to G4. 


No P| If a diode is bad, 
REPLACE solenoid body 
assembly. A bad diode 
may cause a processor 
concern. Repeat 
On-Board Diagnostics. 
Road test after solenoid 
body replacement. If 
diode is OK and no 
function, GO to G5. 


@ Disconnect vehicle harness at transmission. 

@ Install Tester 007-00085 or equivalent to 
transmission connector. 

@ Using tests outlined in the tester instructions 
perform CCS solenoid function test. 


NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. LED will turn RED 
when activated solenoid is shorted to B+. LED will 
remain OFF if an activated solenoid is shorted to 
ground or no continuity (open circuit). 


Perform the Diode Check. 

— Does the CCS (LED GREEN) activate when the 
tester switch is depressed? 

— Is the Diode OK (Diode LED GREEN)? 


| G4 | TRANSMISSION DRIVE TEST 


@ Perform the Drive test as outlined in the 
Transmission tester instructions. 

@ While in third gear depress the CCS switch and 
immediately back off the throttle. 

@ Does the CCS activate (LED GREEN)? 

@ Does engine braking occur? 

@ Does the Coast Clutch engage? 


Yes P) Refer to the Powertrain 
Control/Emission 
Diagnosis Manual to 
diagnose processor and 


vehicle harness 
concerns. 


No P| GOtoGs. 


| G5 | CHECK RESISTANCE OF SOLENOID 


NOTE: Refer to the E40D Tester for terminal locations. Yes P) GO to G6. 


Set Bench/ Drive switch to BENCH mode. No 
Rotate gear select switch to Ohms/ Diode Check 
position. 


v 


REPLACE solenoid body 
assembly. 


Connect ohmmeter negative lead to CCS jack and 
positive lead to VPWR jack on tester. 

Record resistance. 

Resistance should be between 20 and 30 ohms. 
Is resistance between 20 and 30 ohms? 


| G6 | CHECK SOLENOID FOR SHORT TO GROUND 


@ Check for continuity between B- (engine ground) and 
appropriate jack with an ohmmeter or other low 
current tester (less than 200 milliamps). 


Solenoid Tester Jack 
CCS CCS/VPWR 


@ Connection should show infinite resistance (no 
continuity). 
Is there continuity? 


Yes P|) REPLACE solenoid body 
assembly. 


No P| Refer to symptom 
diagnosis to diagnose 
Coast Clutch concerns 
under No Engine Braking. 


Shift Point Tests . Operate the vehicle with the transmission 


This test verifies that the shift control system is selector in @ range. 
operating properly. . Apply minimum throttle and observe the speeds 


1. Bring engine and transmission up to normal at which the upshift occurs and the torque 
operating temperature. converter engages. 
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DIAGNOSIS AND TESTING (Continued) 


With the vehicle in OVERDRIVE (fourth gear), 10. Remove manual lever position sensor connector 
depress the Transmission Control Switch. The by squeezing connector tabs and pulling on 
transmission should downshift to third gear. connector. 


Remove foot from accelerator pedal; engine CAUTION: D : 
: Do not attempt to pry tabs with 
braking should occur. pry bar or screwdriver. 


Depress accelerator pedal to floor (WOT). 
Transmission should shift from third to second 


gear, or third to first depending on vehicle speed. reUERE 
Torque converter clutch should disengage and POSITION 
then reapply. . ae 
NN 
With vehicle € range above 80 km/h (50 mph) = 
and less than half throttle, move the transmission MANUAL 


LEVER 
POSITION 
SENSOR 


selector from 6 range to manual 2 range and 
remove foot from accelerator pedal. The 
transmission should immediately downshift into 
second gear. With the vehicle remaining in manual 
2 range, move transmission selector into manual 
1 range, and release accelerator pedal. 
Transmission should downshift into first gear at 
speeds BELOW 48-56 km/h (30-35 mph). 


If transmission fails to upshift / downshift or torque 
converter clutch does not apply and release, 
refer to Symptom charts for Condition / Cause 
diagnosis. 


D9160-C 


11. Remove muffler and tail pipe assembly (5.8L 
Lightning Truck applications only). 


REMOVAL AND INSTALLATION 12. Remove nuts retaining catalytic converter 
assembly to exhaust manifolds (5.8L Lightning 
Truck application only) and let assembly rest on 


Transmission frame. 
Removal 13. To remove solenoid body connector heat shield, 
Disconnect negative battery cable at the battery. ina two bolts using an 8mm wrench. Remove 
shield. 


Remove transmission dipstick. 

Place transmission selector in NEUTRAL 
position. 

Raise vehicle on a hoist and position suitable 
safety stands under vehicle. 

Remove skid plate (4x4 vehicles). 


On 4x4 models only, remove front driveshaft. 
Refer to Section 05-01. 


Remove rear driveshaft. Refer to Section 05-01. 
On F-Super Duty vehicles, remove the 
transmission-mounted parking brake. Refer to 
Section 06-05. 


’ . SOLENOID 
Disconnect shift cable, or linkage on F-Super es hice lee 
Duty Motorhome and Commercial vehicles. Refer HEAT SHIELD 


to Section 07-05. 


On 4x4 models only, (mechanical shift systems) 
remove shift linkage from transfer case shift 
lever. Refer to Section 07-05. Disconnect D9161-1A 
electrical connector at transfer case. 
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Transmission, Automatic, E40D 


07-01A-84 


REMOVAL AND INSTALLATION (Continued) 


14. Remove solenoid body connector carefully by 
pushing on the center tab and pulling on the wire 


harness. 
CAUTION: Do not attempt to pry tab with pry 


bar or screwdriver. 


SOLENOID BODY 
CONNECTOR 


D9162-1A 


15. On 4x4 models only, remove four-wheel drive 
switch connector from transfer case. Use care 


not to overextend tabs. 
16. Carefully pry wire harness locator from extension 


housing wire bracket. 


¢ 


WS 


RQ 


D9165-1A 
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17. On 4x4 models only, remove wire harness 
locators from left side of crossmember. Discard 


locators. 
WIRE HARNESS 
LOCATORS < 
CSD 
eS /\ 

i= 
\ PY 
fons 


B\\\\ 
aN 

a) 

ZF 


CROSSMEMBER 
D9166-1A 


18. Remove lower converter cover bolts using a 
10mm socket and remove cover. 


LOWER CONVERTER 
COVER 


09168-1A 


07-01A-85 


REMOVAL AND INSTALLATION (Continued) 


19. Remove rear engine cover plate bolts. 


REAR 
ENGINE 
COVER PLATE 


D9169-1A 


20. Remove starter. Refer to Section 03-06A. 


21. Remove access hole rubber plug. Use a 15/16 
inch socket to rotate crankshaft to gain access to 
the converter drain plug. Remove plug. Drain 
converter. 


22. Rotate crankshaft bolt to gain access to 
converter nuts. Using a 9/ 16 inch socket, 
remove four converter mounting nuts and discard. 


CONVERTER 
NUT 


D9172-1A 


23. Place Rotunda E4OD Transmission Adapter 
014-00763 or equivalent on universal 
transmission jack and position adapter as in 
following illustration. 


Transmission, Automatic, E40D 


07-01A-85 


Placement of Positioning Pins 


4x 2 VEHICLES 


E40D TRANSMISSION 
ADAPTER POSITIONING 


4x 4 VEHICLES 


POSITIONING 
E40D TRANSMISSION PINS 
ADAPTER 
014-00763 


D9174-C 


24. Use a safety strap to secure transmission. 


25. Remove the two rear transmission mounting pad 
nuts using an 18mm socket. Remove 
crossmember to frame bolts and remove 
crossmember from transmission. 


NOTE: Transmission may have to be raised to 
gain adequate clearance to remove 
crossmember. 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation, E- and F-Series Vehicles 


F-150 — F-350, BRONCO (4x4) 


AND F-SUPER DUTY 


7R314 Gusset, RH 390066 Screw and Washer 

7F468 Gusset, LH N62 1945 Nut and Washer 82-109 N-m 
5060 Crossmember (60-80 Ft-Lb) 

N800937 Nut 59-77 N-m (43-57 Ft-Lb) 7108 Transmission Support 


Bracket 
6009 1 Insulator and Retainer N802114 Bolt 
(Continued) 


TD9955A 
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REMOVAL AND INSTALLATION (Continued) 


26. Remove transmission cooler lines using a 
1 /2-inch flare nut wrench from transmission 
case. Cap cooling lines and plug fittings at 
transmission. The F-Super Duty Motorhome 
Chassis requires the use of a 5/8-inch tube nut 
wrench. 


NOTE: Case connector fitting should be held with 
wrench to prevent it from moving when loosening 
tube nut. 


COOLING 


09178-1A 


27. Remove six converter housing bolts. 


28. Shift transmission assembly to the left and 
remove catalytic converter assembly from 
vehicle (5.8L Lightning Truck applications only). 


29. Back out transmission assembly from flywheel 
and gently lower while watching for any 
obstructions. 


REAR 
ENGINE 
COVER PLATE 


CONVERTER 
HOUSING 


FLYWHEEL 
D9180-B 


30. Install Torque Converter Handles T81P-7902-C 
on converter with handles in the 6 and 12 o’clock 
positions. Carefully remove converter assembly 
from transmission by pulling evenly on handles. 


CAUTION: Torque converter is very heavy. 


Transmission, Automatic, E40D 


NOTE: Fluid loss will occur when torque 
converter is removed. 


=~ TORQUE CONVERTER 
© HANDLES 


D8951-1A 


31. Remove transmission filler tube from stub tube. 


32. On 4x4 models only, remove transfer case vent 
hose from detent bracket. Refer to Section 
07-07A or 07-07B. 


33. On 4x4 models only, remove the transfer case 
from the transmission. Refer to Section 07-07A or 
07-07B. 


Installation 


Before installing transmission, check wiring harness 
for damage. Check connectors for electrical integrity 
(terminal condition, corrosion, contamination and seal 
integrity). Repair or replace as required. 


1. Place transmission onto E4OD Transmission 
Adapter 014-00763 or equivalent. 


2. On4x4 models only, install transfer case to 
transmission. Refer to Section 07-07A or 07-07B. 
On F-Super Duty Models, install transmission 
mounted parking brake. Refer to Section 06-05. 


CAUTION: Use care when installing 
converter to avoid damage to the stator 
support Teflon® seal. 


NOTE: Check the converter crankshaft pilot for 
nicks or damaged surfaces that could cause 
interference when installing the transmission to 
engine. Check the converter impeller hub for 
nicks or sharp edges that would damage the 
pump seal. 


07-01A-87 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Install torque converter using Torque Converter 
Handles T81P-7902-C. Carry converter with the 
handles in the 6 and 12 o’clock positions. Push 
and rotate the converter onto the pump until it 
bottoms out. 


NOTE: Check the seating of the converter by 
placing a straightedge across the converter 
housing. There must be a gap between the 
converter pilot face and the straightedge. 


TORQUE 
CONVERTER 
HANDLES 
T81P-7902-C 


STRAIGHT EDGE 


06064-1A 


Remove converter handles. 


Check condition of filler tube O-ring, replace if 
damaged. Install filler tube. 


Rotate converter studs to align with flywheel 
mounting holes. 


Raise transmission into position while watching 
for any obstructions. Do not allow converter drive 
flats to disengage from pump gear. Rubber 
converter drain plug cover may be removed to aid 
in the alignment of the converter studs. Use care 
not to damage the flywheel and converter pilot. 
The converter must rest squarely against the 
flywheel. This indicates that the converter pilot is 
not binding in the engine crankshaft. 


Transmission, Automatic, E4OD 07-01A-88 


REAR 
ENGINE 
COVER PLATE 


CONVERTER 
HOUSING 


FLYWHEEL 
D9180-B 


8. Install transmission-to-engine bolts. Alternately 
snug-up bolts using a 5/8-inch socket. 
Alternately tighten bolts to 51-70 Nem (38-52 
ft-lb) for gas engine applications, or to 66-90 N-m 
(49-66 ft-lb) for diesel engine applications. 


D9185-B 


9. Install rubber converter drain plug cover, if 
removed. 


10. Shift transmission assembly to the left and 
position catalytic converter assembly to the 
exhaust manifolds (5.8L Lightning Truck 
applications only). Refer to Section 09-00. 
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REMOVAL AND INSTALLATION (Continued) 


11. Install transmission cooling lines to transmission 15. Install starter motor. Refer to Section 03-O6A. 


poe Tighten to 24-31 N-m (18-23 ft-lb) on all 16. Install rear engine plate cover and lower dust 
applications except F-Super Duty vehicles. cover bolts. Tighten to specifications 
Tighten cooler lines to 24-31 N-m (18-23 ft-lb) for 


F-Super Duty applications. 


NOTE: Case connector fitting should be held with 
wrench to prevent it from moving when tightening 
tube nut. 


D9193-B 


09178-TA 


12. Install crossmember and transmission retaining 
bolts. Make sure that wiring harness is properly 
routed. 


13. Remove safety strap and universal high lift 
transmission jack. 


14. Rotate crankshaft using a 15/ 16-inch socket on 
front pulley bolt to gain access to converter 
studs. Install new stud nuts using a 9/ 16-inch 
socket. Tighten to 27-46 N-m (20-34 ft-lb). 


TIGHTEN NUTS 
TO 27-46 Nem 
FLYWHEEL (20-34 FT-LB) 


D9190-B 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation, E- and F-Series Vehicles 


F-150 — F-350, BRONCO (4x4) 


AND F-SUPER DUTY 


7R314 Gusset, RH 390066 Screw and Washer 

7F468 Gusset, LH N621945 Nut and Washer 82-109 N-m 
5060 Crossmember (60-80 Ft-Lb) 

N800937 Nut 59-77 N-m (43-57 Ft-Lb) 7108 Transmission Support 


60091 Insulator and Retainer Bracket 
: N802114 Bolt 
(Continued) 


TD9955A 
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REMOVAL AND INSTALLATION (Continued) 


17. Completely seat solenoid body connector into 
solenoid valve body receptacle by pushing on the 
top of the connector. An audible click indicates full 
contact. Verify connection by pulling on harness. 


SOLENOID 
B 


ODY 
CONNECTOR 
09195-1B8 


18. Install solenoid body connector heat shield with 
off-set bending inward. Tighten to 9-11N-m 
(80-100 in-Ib). 


SOLENOID BODY 
CONNECTOR HEAT 


b> 


ki 


TIGHTEN BOLTS 
TO 9-11 Nem 
(80-100 IN-LB) 
D9196-C 


19. On 4x4 models only, install new wire harness 
locators into crossmember. 


20. Install new wire harness locator into extension 
housing wire bracket. 


21. Install four-wheel drive switch connector, if 
equipped. 
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Transmission, Automatic, E40D 


. Connect transfer case shift linkage, if equipped. 
Refer to Section 07-07B. 


. Install manual lever position sensor connector. An 
audible click indicates full connection. 


POSITION 
SENSOR 
CONNECTOR 


MANUAL 
LEVER 
POSITION 
SENSOR 


. Install shift cable, or linkage on F-Super Duty 


Motorhome and Commercial vehicles. Refer to 
Section 07-05. 


. Install parking brake cable (F-Super Duty). Refer 
to Section 06-05. 


. Install muffler and tailpipe assembly. Refer to 
Section 09-00 (5.8L Lightning Truck applications 
only). 


. Install rear driveshaft. Refer to Section 05-01. 


. On 4x4 models only, install front driveshaft. Refer 
to Section 05-01. 


. Remove safety stands and lower vehicle. 
. Connect negative battery cable. 


NOTE: On vehicles equipped with EEC-IV, when 
the battery has been disconnected and 
reconnected, some abnormal drive symptoms 
may occur while the PCM relearns its adaptive 
strategy. The vehicle may need to be driven 10 
miles or more to relearn the strategy. 


. Fill the transmission to the proper level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid (E4AZ-19582-B) or 
equivalent. Refer to Fluid Capacity Chart under 
Specifications. 


IN-VEHICLE SERVICE 


Transmission Cooler Line Routing 


Refer to the following illustrations for transmission 
cooler line routing. 


07-01A-91 


07-01A-92 Transmission, Automatic, E40OD 07-01A-92 


IN-VEHICLE SERVICE (Continued) 


Transmission Cooler Lines, F-Series and Bronco (Except 4.9L Engine) 


CONNECTOR ASSEMBLY 
70273 
CLIP 
COOLER TUBE 
SUPPORT 
fe 


le as TRANSMISSION AND TORQUE 
16-24 N-m CONVERTER ASSEMBLY 


(12-18 FT-LB) 


7N291 
eG / 
c-cuP a 2 
372223 ce 
SS % 
C-CLIP 
INLET TUBE 
AUXILIARY 7030 372223 
“A085 E4OD W/O AUXILIARY O4L COOLER Dear 
16-24 N-m 
(12-18 FT-LB) 
OUTLET TUBE 
AUXILIARY COOLER OUTL 
erred 16-24 N-m 
m0 FTL (12-18 FT-LB) 
(7-10 FT-LB) 
AUXILIARY INLET 
TUBE-7F113 
AUXILIARY OUTLET arid 
TUBE-7F112 ee eer 
372223 
D7892-2A 


9-14 Nem 
(7-10 FT-LB) E4oD W/AUXILIARY OW COOLER 
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IN-VEHICLE SERVICE (Continued) 
Transmission Cooler Lines, F-Super Duty Motorhome Chassis (Except Diesel) 


SCREW AND WASHER 


W611101 
7-10 Nem 
BRACKET (5-7 FT-LB) 
6K761 
BRACKET 
COOLER 6K761 
AND BRACKET INSULATOR INLET TUBE 
So 6C645 7A030 
7 : ° 
NUT 22-30 Nem 


55736 (16-22 FT-LB) 


16-23 N-m 


OUTLET TUBE 
7A031 

22-30 Nem 
(16-22 FT-LB) 


CONNECTOR 
7D273 

28-32 Nem 
(20-23 FT-LB) 
SCREW AND WASHER 


W611101 
7-10 Nem 
(5-7 FT-LB) 
CLAMP 
376240 
2.8-4.0 Nem 
(2-3 FT-LB) 


CLIP 
N804771 


09954-B 
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ALL RIGHTS RESERVED 


07-01A-94 Transmission, Automatic, E40D 07-01A-94 
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IN-VEHICLE SERVICE (Continued) 


1993-1/2 Transmission Cooler Lines, F-Super duty Motorhome Chassis (Except Diesel) 


ENGINE BLOCK 


D11842-A 
Part Part 
Number Description Number Description 
7A031 Outlet Tube 16-24 N-m 7 | 7869 Cooler and Bracket 


Assembly 
Screw and Washer 7-10 N-m 
(5-7 Ft-Lb) 

Nut 16-23 Nem (12-17 Ft-Lb) 
Insulator 

Bracket 

Clip 

Connector 25-30 N-m 
(18-22 Ft-Lb) 

Clip 


(12-18 Ft-Lb) 

Inlet Tube 16-24 N-m (12-18 
Ft-Lb) 

Hose 

Clamp 3-4 N-m (2-3 Ft-Lb) 
inlet Tube 16-24 Nem 
(12-18 Ft-Lb) 


7A030 N611102 


55736 
6C645 
6K761 
7N291 
7D273 


N809635 
376240 
7F113 


(Continued) 


372223 
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07-01A-95 Transmission, Automatic, E40D 07-01A-95 
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IN-VEHICLE SERVICE (Continued) 


F-Series and Bronco (4.9L) 


“C” CLIP MUST BE AS FAR 
REARWARD AS POSSIBLE 


CLIP, ITEM 2, AND “C” CLIP, ITEM 1, 
MUST BE ASSEMBLED TO COOLER 
TUBES BEFORE TUBE NUTS ARE 
TORQUED TO ACHIEVE CORRECT 
TUBE ROUTING. 


Part 
Number Description 


372223-S56 C-Clip 
7N291 Clip 
7A030 Tube Assembly — Inlet 
12-18 N-m (9-13 Ft-Lb) 

Tube Assembly — Outlet 
12-18 N-m (9-13 Ft-Lb) 

Tube Assembly — Inlet 
(Aux.) 12-18 Nem 

(9-13 Ft-Lb) 

Clamp 3-4 N-m (25-35 Ft-Lb) 


Part 
Number Description 
7 


381430-SO35A | Hose 

372223-S56 C-Clip 

7F113 Tube Assembly — Inlet 
(Aux.) 12-18 N-m 
(9-13 Ft-Lb) 

7F112 Tube Assembly — Outlet 
(Aux.) 12-18 Nem 
(9-13 Ft-Lb) 

7A095 Oil Cooler Assembly — 
Auxiliary 

8005 Radiator Assembly 


7A031 


7A030 


376240-S 
(Continued) 
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07-01A-96 Transmission, Automatic, E40D 07-01A-96 
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IN-VEHICLE SERVICE (Continued) 


F-250-350, F-Super Duty (7.3L) 


D10061-A 
Part 
Number Description 


376240-S Clamp 3-4 N-m (25-35 In-Lb) 
357946-S 100 Clip 

W611101-S2 Screw and Washer 4-6 N-m 
(35-53 In-Lb) 

Hose Assembly 

Clamp 3-4 N-m (25-35 In-Lb) 
Hose 


Radiator Assembly (585 Sq. 
In — Without Auxiliary 


Part 
Number Description 


1 


9 


10 


390063 Connector (Part of 8005 
Radiator) 

C-Clip 

Tube Assembly — Inlet 
12-18 N-m (9-13 Ft-Lb) 
Tube Assembly — Outlet 
12-18 N-m (9-13 Ft-Lb) 

Clip — Cooler Tube Support 
Screw and Washer 3/8-16 x 


372223-S56 
7A030 


7890 
376240-S100 

38 1430-S100A 
8005 


7A03 1 


7N291 
57643 


.62 Cooler) 
33799 Nut 3/8-16 12-18N-m 8005 Radiator Assembly (735 Sq. 
(9-13 Ft-Lb) In — Without Auxiliary 
381430-S240A | Hose Cooler) 
(Continued) 8005 Radiator Assembly (735 Sq. 


In — With Auxiliary Cooler) 
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IN-VEHICLE SERVICE (Continued) 


Econoline (Except 7.3L) 


‘C’ CLIP MUST BE AS FAR 
REARWARD AS POSSIBLE 


OUTLET TUBE MUST BE ABOVE 
INLET TUBE AT ASSEMBLY 


‘C’ CLIP MUST BE ASSEMBLED 
TO COOLER TUBES BEFORE 

TUBE NUTS ARE TORQUED TO 
ACHIEVE CORRECT TUBE ROUTING 


FRONT OF VEHICLE 


FRONT OF VEHICLE 


D10063-A 
Part Part 
Number Description Number Description 
372223-S56 C-Clip 6 | 376240-S Clamp 3-4 N-m (25-35 Ft-Lb) 


7H168 Tube Assembly — 


Transmission Oil — Dual 


Connector Assembly (Part of 
Radiator) 23-31 N-m 

(17-23 Ft-Lb) 

Connector Assembly (Part of 
Radiator) 23-31 N-m 

(17-23 Ft-Lb) 

Cooler Assembly — 
Auxiliary 


7A030 Tube Assembly — Inlet 
16-24 Nem (12-18 Ft-Lb) 
Tube Assembly — Outlet 
16-24 N-m (12-18 Ft-Lb) 
Tube Assembly — Inlet 
(Auxiliary) 16-24 Nem 
(12-18 Ft-Lb) 


Hose 


7A031 7D273 


7A030 


7D273 


38 1430-SO35A 


7A095 


(Continued) 
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07-01A-98 Transmission, Automatic, E4OD 07-01A-98 
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IN-VEHICLE SERVICE (Continued) 


F-Super Duty Commercial Chassis (7.3L) 


390063 Connector (Part of 8005 33799 Nut 3/8-16 Hex 16-25 N-m 
Radiator) (12-18 Ft-Lb) 

372223-S56 C-Clip 6007 Engine Block 

7A030 Tube Assembly — Inlet 376240-S Clamp, Hose 2.8-4.0 Nem 
16-25 N-m (12-18 Ft-Lb) (25-35 Ft-Lb) 

7A031 Tube Assembly — Outlet N809635-S276A | Hose 7.9mm ID Hydraulic 
16-25 N-m (12-18 Ft-Lb) 7000 Transmission Assembly 

7N291 Clip, Cooler Tube Support 8005 Radiator Assembly 


§7643 Screw and Washer 3/8-16 x —_— Cable, Battery ground 
.62 Hex Head (Reference Only) 


(Continued) 
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07-01A-99 Transmission, Automatic, E40D 07-01A-99 


IN-VEHICLE SERVICE (Continued) 


Transmission Cooler Lines, E-250-350 (7.3L Diesel) 


TRANSMISSION AND 
HOSE cy oa TORQUE CONVERTER ASSEMBLY 
381430 
16-24 Nem 
(12-18 FT-LB) 


INLET TUBE 
7A030 

16-24 Nem 
(12-18 FT-LB) 


FRONT OF VEHICLE 
CONNECTOR 
390063 


C-CLIP MUST BE ASSEMBLED TO 
COOLER TUBES BEFORE TUBE NUTS 
ARE TORQUED TO ACHIEVE CORRECT 


3-4 Nem CONNECTOR ‘4 Nem TUBE ROUTING AND IS TO BE LOCATED 
(25-36 IN-LB) 390063 (25-36 IN-LB) AS FAR REARWARD AS POSSIBLE. 
E40D W/O AUXILIARY OIL COOLER 
CLAMP 


376240 
3-4 Nm 
(27-35 IN-LB) 


7A095-AUX COOLER ASY 


& 


FRONT OF VEHICLE 


SCREW & 
WASHER 
W611101-S2 C-CLIP MUST BE ASSEMBLED TO 
5-8 Nm COOLER TUBES BEFORE TUBE 


(44-71 IN LB) NUTS ARE TORQUED TO ACHIEVE 
CORRECT TUBE ROUTING AND IS 
TO BE LOCATED AS FAR 
REARWARD AS POSSIBLE 


D7893-C 


E40D W/AUXILIARY OIL COOLER 


Extension Housing Seal and Bushing 


Removal 


1. Raise vehicle on a hoist and position suitable 
safety stands under vehicle. 


2. Remove rear driveshaft. Refer to Section 05-01. 
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07-01A-100 


IN-VEHICLE SERVICE (Continued) 


SLIDE HAMMER 
T50T-100-A 


EXTENSION HOUSING 
SEAL REMOVER 
T74P-77248-A 


D10074-A 
CAUTION: Use the bushing remover carefully 
so that the seal area is not damaged. 


4. Remove the bushing using Extension Housing 
Bushing Remover T77L-7679-D. 


EXTENSION HOUSING 
BUSHING REMOVER 
T77L-7697-D 


Installation 


1. Inspect the counter bore of the housing for burrs. 
If necessary, remove burrs with an oil stone. 
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Transmission, Automatic, E40D 


07-01A-100 


2. Align lubrication slots in the extension housing 
bushing with groove in extension housing (6 
o’clock). 


12 O’CLOCK 


y/ 
CR 


/ LUBRICATION 
GROOVE G 6 O'CLOCK SLOT 


D10676-A 


3. Install extension housing bushing using Extension 
Housing Bushing Replacer T77L-7697. 


EXTENSION HOUSING 
BUSHING REPLACER 
T77L-7697-C 


D10677-A 


07-01A-101 Transmission, Automatic, E40D 07-01A-101 
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IN-VEHICLE SERVICE (Continued) 


4. Position new extension housing seal with drain 6. Install driveshaft as outlined in Section 05-01. 
hole positioned downward (6 o'clock). 7. Remove safety stands and lower vehicle. 


12 O'CLOCK 


Extension Housing Gasket 
Removal 


Raise vehicle on hoist and position suitable safety 
stands under vehicle. 


Remove front (4x4 only) and rear driveshaft. 
Refer to Section 05-01. 


Remove parking brake assembly (F-Super Duty 
vehicles). Refer to Body /Chassis Manual, 
Section 06-05. 


Remove transfer case assembly (4x4 vehicle). 
Refer to Section 07-07A or 07-07B. 


. Remove transmission mounting pad nuts and 
A bolts. Refer to the transmission removal 
procedures for crossmember illustrations. 


Carefully remove wire harness locators from 
extension housing wire bracket. 


D10678-A . Position jack under transmission and raise 


; transmission. 
5. Seat seal using Extension Housing Seal Replacer 
T61L-7657-B. . Remove nine extension housing bolts using a 


13mm wrench. Remove wiring bracket. 


6 O'CLOCK 


EXTENSION 
HOUSING 


9. Remove and discard extension housing gasket 


EXTENSION HOUSING 
SEAL REPLACER from housing and mating surfaces. 


T61L-7657-B D10679-A 


NOTE: Inspect driveshaft slip yoke. Replace if 
damaged or worn. 
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07-01A-102 


IN-VEHICLE SERVICE (Continued) 


Installation 


1. Clean extension housing and transmission mating 
surfaces. Place a light film of petroleum jelly on 
the extension housing gasket and position gasket 
on the extension housing. 


NOTE: Make sure parking pawl spring is fully 
seated into the case prior to installing extension 
housing. 


EXTENSION 
HOUSING 


EXTENSION 
HOUSING 


2. Raise extension housing into position. Position 
wiring bracket. 


3. Install nine extension housing bolts using a 13mm 
socket. Tighten to 27-39 N-m (20-29 ft-Ib) on 4x2 
applications, or to 33-54 N-m (24-40 Ft-Lb) for 
4x4 applications. 


EXTENSION 
HOUSING 


D9210-B 


4. On4x4 models only, attach transfer case vent 
hose to detent plate. Refer to Section 07-07A or 
07-07B. 
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Transmission, Automatic, E40OD 


07-01A-102 


Install four-wheel drive connector, if equipped. 


Install new wire harness locator into extension 
housing wire bracket. 


Install transmission mounting pad bolts and nuts 
and tighten to 82-109 N-m (60-80 ft-lb) for all 
F-Series or 68-95 N-m (50-70 ft-Ib) for all 
E-Series. 


Remove universal high lift transmission jack. 


Install front (4x4 only) and rear driveshaft. Refer 
to Section 05-01. 


. Fill the transmission to the proper level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid (E4AZ-19582-B) or equivalent 
as outlined. 


Parking Mechanism 


Follow extension housing gasket replacement 
procedure for removal and installation of extension 
housing. 


Removal and Installation 


1. Remove two bolts using a 13mm socket from 
park rod guide plate, then remove guide plate. 


PARK ROD 
GUIDE PLATE 


D9212-1B 


07-01A-103 


IN-VEHICLE SERVICE (Continued) 


Remove parking pawl return spring, pin and 
parking pawl from case. 


PARKING 
PAWL 
PIN 
PARKING PAWL 
RETURN SPRING 


PARKING 
ABUTMENT PAWL saiaan 


For installation, follow removal steps in reverse order. 
Make sure spring end rests on inside surface of case. 
Also make sure dimple on guide plate faces inward 
when installed. Tighten guide plate bolts to 22-27 Nem 
(16-20 ft-lb). 


Transmission, Automatic, E40D 


aes 
b= 
i 
yi 
a 


—— 


~~ 
o 
a 


SOLENOID BODY 
CONNECTOR 


D9162-1A 


@ Check electrical connectors for terminal condition, 
corrosion and contamination. Repair or replace as 
required. 


07-01A-103 


NOTE: For internal park mechanism service, refer to - stots 

manual lever seal removal and installation procedures 1. Position a drain pan under transmission. 

in this section. 2. Remove all transmission pan bolts except the 
front ones using a 10mm socket. Loosen only the 
front bolts at this time. 

Valve Bodies and Intermediate Band Servo OIL 


NOTE: If a transmission has been disassembled to 
replace worn or damaged parts and the valve body 
sticks repeatedly from foreign material, the torque 
converter must be removed and cleaned by using a 
mechanically agitated cleaner, such as Rotunda 
Torque Converter / Oil Cooler Cleaner 014-00028 or 
equivalent. 


Removal 
If solenoid valve body is going to be replaced: 


@ Remove solenoid body connector heat shield and 
loosen both bolts using an 8mm socket. 


@ Remove siotted heat shield. 


CAUTION: Do not attempt to pry tab with pry 
bar or screwdriver. Remove the heat shield 
from the transmission before attempting to 
remove the connector. 


@ Remove solenoid body connector by pushing on the ‘ 
center tab and pulling on the wire harness. DE964- 


3. Pry the rear of the pan down and allow the fluid to 
drain. 


4. Remove front pan bolts using a 10mm socket. 
Remove transmission pan. 
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IN-VEHICLE SERVICE (Continued) 


5. Remove pump inlet filter and seal assembly by 6. Remove 11 accumulator body bolts using an 
carefully pulling and rotating the filter as 8mm socket and two nuts using a 10mm socket. 
necessary. If seal remains in bore, carefully Remove accumulator body assembly. 


remove using O-Ring Tool T7 1P-19703-C. 
NOTE: Discard pump inlet filter and seal. 


CAUTION: Use care not to scratch or damage 
aluminum pump bore. 


<= 
MO 8 
SE IF > 
ee 6 
~~ 


ACCUMULATOR 
BODY 


08217-1A 


NOTE: If separator plate is to be left on the 
transmission, use one of the reinforcing plate 
bolts in the hole shown to prevent front of plate 
from sagging and displacing balls. 


{| 


PUMP INLET 
FILTER 


D9215-C 


INSTALL REINFORCING PLATE BOLT 
HERE TO SECURE PLATE AND MAINTAIN 
BALL LOCATION IF BODIES 
ARE REMOVED AND PLATE 
IS LEFT ON TRANSMISSION 


O-RING TOOL 


T71P-19703-C 09216-1A 
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07-01A-105 


IN-VEHICLE SERVICE (Continued) 


7. Remove 14 main control body bolts using an 8mm 
socket and two nuts using a 10mm socket. 
Remove main control body. 


NOTE: Do not remove the two bolts as shown on 
illustration. This will keep the upper and lower 
control bodies attached as an assembly. 


MAIN CONTROL 
REMOVE BODY ASSEMBLY 
THESE 
BOLTS 


D9218-C 


Remove nine solenoid body bolts using a T30 
Torx® bit and one nut using a 10mm socket. Push 
down on solenoid body receptacle to remove 
solenoid body. 


° 2° = 

3 "g 0 o, 0 a a 7 
° 

° ° ° ° \ 

oO o 6 eo : ° ° @ f 

Oo ¥ | as 2 Ke) 

eo 

“. o @ o KR — ae > eo 


¢ SOLENOID 
BODY 


D9219-1A 


Transmission, Automatic, E40D 


07-01A-105 


9. Remove solenoid screen by rotating and pulling it 


Out. 


0 
0 0 @ 
fe) 


SOLENOID __-©) 
D SCREEN 


- 
0 Of <6: 
one 0 


0 
@ 


e 


0 
S 


)) 
"] 
D> 


is 


) 


0) 
\ [- y, 
plo> 


7 


\ 


09220-1B 


10. Remove reinforcing plate bolts using an 8mm 
socket. Remove plate. 


REINFORCING 
PLATE 


09221-8 
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IN-VEHICLE SERVICE (Continued) 


11. Lower separator plate and gasket carefully so 
that check balls, EPC ball and spring are 
retained. 


SEPARATOR PLATES 
AND GASKETS 


@ 
Nee, 


ey 
mS yo ‘te 


a eal 


yee. 
cet s Neaeile tired Sate, D>- 
Wet- Ne |) 
a 
ee 


D9222-B 


12. Remove intermediate accumulator regulator filter 
and spring assembly. Clean or replace filter as 
required. 


13. Depress retaining plate, remove retaining ring, 
retaining plate, servo piston and rod assembly 
and servo spring. 


SERVO 
SPRING 


= o 


coe 
1 
a 


RETAINING RING , RETAINING 
LH PLATE 


D9223-C 
Installation 
1. Install servo spring, servo piston and rod 
assembly. 


2. Install servo retaining plate. Depress and install 
retaining ring. 


NOTE: If the gasket and separator plate holes do 


not align, heat the gasket (if gasket is too large) 
or soak in transmission fluid (if gasket is too 
small) to obtain proper alignment before 
assembly. 


CAUTION: Do not overheat gasket. Damage 
may result. 


Apply a light film of petroleum jelly to separator 
plate to hold new separator-to-control gasket. 


SEPARATOR-TO-CASE 
GASKET 


SEPARATOR- 


TO-CONTROL 
KET 
PETROLEUM SEPARATOR ci 
JELLY PLATE D9224-C 


Apply light film of petroleum jelly to separator 
plate to hold new separator-to-case gasket on 
separator plate. 


Place a daub of petroleum jelly on each of the nine 
rubber check balls and the EPC check ball. 
Position balls on the separator plate as shown. 


EPC BALL 
(STEEL) 


9 CHECK BALL LOCATIONS 


(RUBBER) 
09225-C 
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IN-VEHICLE SERVICE (Continued) 


6. Place a daub of petroleum jelly onto intermediate 
accumulator regulator filter and spring assembly 
and EPC spring. Install them into their locations as 
shown. 


EPC BALL . 
AND SPRING = ## [F, —\ SL = 
(STEEL) 


CHECKBALL 
LEGEND 


(] —— RUBBER (9) 


D7890-D 
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IN-VEHICLE SERVICE (Continued) 


7. Install separator plate and gaskets. Install 
reinforcing plate using three reinforcing plate 
bolts. Tighten to 9-11 N-m (80-100 in-Ib). 


NOTE: Check location of check balls and EPC 
ball. 


pe Sere 
(~-(CC20 -- 
oS” oO 
@ 


© REINFORCING 
TE 


<\s \ 
N 
ae 


TIGHTEN BOLTS TO 
9-11 Nem 
(80-100 IN-LB) 


D8227-B 


NOTE: If reinforcing plate bolt has been used to 
retain separator plate to case, do not reinstall in 
reinforcing plate until Step 10. 


NOTE: The ‘‘UP’”’ stamped on reinforcing plate 
must be visible. 


8. Install solenoid screen and rotate lock in place. 


SOLENOID _ OY 
p SCREEN OR 


, 
; oe } ; 


D9220-1B 


Transmission, Automatic, E40D 


9. Install main control body over studs. Align manual 
valve with manual lever pin. 


MANUAL MAIN 
LEVER CONTROL 
BODY 


10. Attach valve body with two nuts using a 10mm 
socket and 14 bolts using an 8mm socket. 
Tighten to 9-11 N-m (80-100 in-Ib). 


TIGHTEN TO 
9-11 Nem 
(80-100 IN-LB) 


NOTE: If reinforcing plate bolt has been used to 
retain separator plate to case, reinstall after main 
body is attached. 


07-01A-108 
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IN-VEHICLE SERVICE (Continued) 


11. Install accumulator body over studs and attach 
with two nuts using a 10mm socket and 11 bolts 
using an 8mm socket. Tighten to 9-11 Nem 


13. Install a new pump inlet filter and seal assembly 
by lubricating the seal with transmission fluid and 
pressing the filter into place. Do not reuse old 


(80-100 in-Ib). filter or seal. 
ACCUMULATOR 
BODY 
SEAL 
am e 
ip SoS 
MB & 7 
ce pal RARE 
¥ =g2.22 =p 


oe Nel 


9-11 Nem 
(80-100 IN-LB) 
D9230-1A 
E 


NOTE: Prior to solenoid body assembly ‘ PUMP INLET 
installation, coat the case connector bore with FILTER 
D7AZ-19590-A (ESA-MIC 172-A) or equivalent. 
Inspect solenoid body electrical connector for 
proper seating and condition. 


D9215-C 


14. Check condition of pan magnet. Replace if 


12. Install solenoid body over stud and attach with damaged. Check for correct placement of 
nine Torx® bolts using a T30 bit and one nut using magnet over dimple in pan. Install new pan 
a 10mm socket. Tighten to 9-11 N-m (80-100 gasket. 
in-lb). 
SOLENOID 


BODY 


PAN MAGNET 
LOCATION 


(80-100 IN-LB) 


D9231-1A 
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IN-VEHICLE SERVICE (Continued) 


15. Install pan bolts using a 10mm socket. Tighten to 17. Install solenoid body connector heat shield with 
14-16 N-m (10-12 ft-lb). off-set bending inward. Tighten to 9-11 Nem 
(80-100 in-Ib). 


em 


SOLENOID BODY 
CONNECTOR HEAT 
SHIELD 


TIGHTEN BOLTS TO 
14-16 Nem 
(10-12 FT-LB) D9233-B 


16. Completely seat solenoid body connector into 
solenoid valve body receptacle by pushing on top 


of connector. Audible click indicates full eels ela 
connection. (80-100 IN-LB) 


. Lower vehicle. 


. Fill the transmission to the proper level with a 
minimum of 6.1 liters (6.5 quarts) Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid (E4AZ-19582-B) or 
equivalent. 


Manual Lever Seal 
Removal 


1. Remove shift cable or linkage from transmission 
manual lever assembly. Use a screwdriver and 
remove the cable and fitting from the 
transmission lever ball stud. 


SOLENOID 
BODY 


CONNECTOR 
09195-1B 
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IN-VEHICLE SERVICE (Continued) 


2. Place adrain pan under the transmission pan. CAUTION: Use care not to scratch or damage 
Remove rear and side pan bolts using a 10mm aluminum pump bore. 
socket. 6. If seal remains in bore, carefully remove using 


O-Ring Tool T7 1P-19703-C, or a small 
OIL screwdriver. 


O-RING TOOL 


6954-8 T71P-19703-C 09216-1A 
3. Loosen the front pan bolts using a 10mm socket. 7. Remove manual lever roll pin using Locknut Pin 
Pry the rear of the pan from the case and allow Remover T78P-3504-N. 
fluid to drain. NOTE: A number 53 drill bit (1/ 16-inch) may be 
4. Remove front pan bolts using a 10mm socket. used as an alternative method to remove the 
Remove pan. manual lever roll pin. 


5. Remove pump inlet filter and seal assembly by 
carefully pulling and rotating filter as necessary. 


NOTE: Discard filter and seal assembly. 


MANUAL 
LOCKNUT LEVER 
PIN REMOVER ROLL PIN 
T78P-3504-N neosae 
PUMP INLET 
FILTER 


D9215-C 
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Transmission, Automatic, E40D 


07-01A-112 


IN-VEHICLE SERVICE (Continued) 


8. Remove manual valve inner detent lever nut using 
a 21mm box wrench while holding manual lever 
assembly with a crescent wrench. 


INNER DETENT 
LEVER 


D9235-C 


9. Remove manual valve inner detent lever and park 
actuating rod assembly from manual lever shaft. 


NOTE: Discard manual lever assembly nut. Do 


not reuse. 
INNER 
DETENT 
LEVER 
yes ~ % 7a Sey I= 
lL dst re 
& . we ; 

mm, ' -) 2 ~ 

22 a 

1 tet = os 
aw Cae INNER 
; NY | ¢ DETENT 

We UP ee LEVER 
fig r : 2 .: { \ 
ae ) 
(Cus 
el 
PARKING PAWL >~ 
ACTUATING ROD 
ASSEMBLY D10680-B 


10. Remove manual lever assembly nut using a 15mm 
socket while holding lever with crescent wrench. 


11. Remove manual lever assembly. 


NOTE: Discard manual lever assembly nut. Do 
not reuse. 


12. Remove MLP sensor connector by squeezing 
connector tabs and pulling on connector harness. 


NOTE: Check connector for terminal condition, 
corrosion and contamination. Check connector 
seal for damage. Repair or replace as required. 


13. Remove two MLP sensor bolts and washers using 
an 8mm socket and remove sensor. 


14. Remove manual lever shaft. 


CAUTION: Use care not to damage the 
manual lever shaft bore. 


15. Remove manual lever seal using Seal Remover 
T74P-77248-A and Slide Hammer T50T- 100-A. 


PULLER 
TS58L-101-B 


MANUAL 
LEVER 


SEAL D10681-B 


Installation 


1. Clean bore opening with mineral spirits. Install 
seal using Shift Lever Seal Replacer 
T74P-77498-A. 


SHIFT LEVER S 
SEAL REPLACER WW 
SS 
T74P-77498-A S 


m > 


a Bil 
D 


\ 


09237-1A 


2. Install manual lever shaft. 
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IN-VEHICLE SERVICE (Continued) 


3. Install MLP sensor with two bolts and washers. 
Do not tighten bolts at this time. TIGHTEN NUT TO 


41-54 Nem 
NOTE: Manual valve inner detent lever must be (30-40 FT-LB) 
seated on flats of shaft, and rod assembly must 
be through guide plate. Detent lever pin must be 
properly engaged with manual valve. 


4. Install manual valve detent lever, park actuating 
rod assembly and nut. 


INNER DETENT 
LEVER NUT 


D9238-B 


6. Install manual lever roll pin past case surface. 


MANUAL LEVER 
ROLL PIN 
LEVER ( 


D7876-C 


5. Tighten manual valve inner detent lever nut using 
a 21mm crowfoot while holding manual lever 
assembly flats with crescent wrench. Tighten nut 
to 41-54 N-m (30-40 ft-lb). 


CAUTION: Use care not to damage the oil 
pan sealing surface. 


NOTE: Manual valve detent spring must be on 
detent lever and detent lever pin must align with 
manual valve. 


D9239-D 


7. Shift manual lever to all detent positions to check 


proper engagement of all positions and parking 
mechanism. 
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IN-VEHICLE SERVICE (Continued) 


8. Install new pump inlet filter and seal assembly by 
lubricating seal with transmission fluid and 
pressing filter into place. Do not reuse old filter or 
seal. 


PUMP INLET 
FILTER 


D9215-C 


9. Using a light coat of petroleum jelly to hold the 
new pan gasket, position gasket onto pan. Clean 
and check condition of pan magnet and replace 
as required. Position pan magnet over dimple in 
pan. 


PAN MAGNET 
LOCATION 


Transmission, Automatic, E40D 
i Sa ee eR Re a ee ar 


. Install pan and bolts using a 10mm socket. 
Tighten bolts to 14-16 N-m (10-12 ft-lb). 


. Align MLP sensor for neutral gear position using 
MLP Sensor Alignment Tool T92P-70010-AH. 


. Using an 8mm socket, tighten bolts to 6-8 N-m 
(55-75 in-lb). 

. Install MLP sensor harness connector. Audible 
click indicates full connection. 


NOTE: After connecting MLP sensor connector, 
verify connection by pulling on harness. 


. Install the manual lever assembly onto the manual 
lever shaft. The lever should be up and the pin 
away from the transmission. 


NOTE: The manual lever assembly must be 
seated on the flats of the shaft. 


CAUTION: A new manual lever assembly nut 
must be used to properly secure lever to 
shaft. 


. Install anew manual lever nut using a 15mm 
socket while holding the lever with a crescent 
wrench. Tighten the nut to 27-39 N-m (20-29 
ft-lb). 


. Install shift cable onto manual lever assembly. 
Use a screwdriver to press cable end fitting over 
transmission lever ball stud. 


. Remove safety stands and lower vehicle. 


. Fill the transmission to proper level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid E4AZ-19582-B 
(ESP-M2C 166-H) or equivalent. 


. Check shift cable adjustment. Refer to Section 
07-05. 


DISASSEMBLY AND ASSEMBLY 


Transmission 


Refer to the transmission disassembled view at the 
beginning of this section. 


NOTE: During disassembly and assembly of the 
transmission, the ‘‘clock’’ numbers shown in the 
following illustrations will be referred to in order to 
reference the position in the transmission. 


07-01A-114 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. Mount transmission on Rotunda Twin Post Engine 
Stand 014-00 106 or equivalent with the 
converter assembly removed. 


ROTUNDA TWIN POST 
ENGINE STAND 
014-00106 


2. Remove input shaft from transmission. 


INPUT 12 O'CLOCK 


[ *; =~ 
ROD te 
eT 


\ 


LONG 
SPLINED END 6 O'CLOCK Ds953-C 


3. Rotate transmission so that pan is facing up. 
Remove 20 pan attaching bolts (10mm socket). 
Remove the pan and gasket, discard gasket. 


D10682-B 


Remove pump inlet filter and seal assembly by 
carefully pulling and rotating filter as necessary. If 
seal remains in bore, carefully remove using 
O-Ring Tool T7 1P-19703-C. 


NOTE: Discard filter and seal. 


CAUTION: Use care not to scratch or damage 
aluminum pump bore. 


PUMP INLET 


ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove accumulator body assembly, 11 bolts 
(8mm socket) and two nuts (10mm socket). 


ACCUMULATOR 
BODY f 
ASSEMBLY (] 


MAIN CONTROL 
BODY 
ASSEMBLY 


D8956-C 


6. Remove main control body assembly 14 bolts 
(8mm socket) two nuts (10mm socket). 


NOTE: Do not remove the two bolts as shown. 
These two bolts hold the upper and lower main 
control bodies together as an assembly. 


DO NOT REMOVE 
THESE TWO BOLTS 


MAIN CONTROL 
BODY 
ASSEMBLY 


07-01A-116 


D8957-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove nine solenoid body assembly bolts (T30 9. Remove solenoid screen by rotating and pulling 
Torx® bit) and one nut (10mm socket). out. 


SOLENOIO 


SCREEN WITH \ 
LOCKING TABS \ 
Be, 
a 
\ 


ss ¢ a i ‘oe + S8qt 
3 
°° eat. 
SOLENOID eo : ° 
BODY we D9: 0% e5 
ASSEMBLY ia eC, ° 


re) VN OW 
8 @e ® e ‘ 
@ © Ne >.) nie 
e e* X e ae 
Ds8960-C 


10. Remove three reinforcing plate bolts (8mm 
socket). Remove plate. 


NOTE: EPC ball (steel) is spring loaded under 
separator plate. 


D8958-C 


8. Pushupon solenoid body connector while 
removing solenoid body assembly. 


SOLENOID BODY 
ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Remove separator plate and two gaskets. 13. Remove EPC ball (steel) and spring and nine 
Discard gaskets. rubber check balls from transmission, using a 
small screwdriver. 


CAUTION: Use care not to damage rubber 
check balls. 


NOTE: The EPC ball is a 0.25-inch diameter steel 
ball and is smaller than the rest. 


SEPARATOR 
PLATE AND 
GASKETS 


~ 1tW iT) e 
INTERMEDIATE — 
ACCUMULATOR 
FR REGULATOR 
= FILTER AND \ | 

A7S & SPRING LOCATION 
: rape 
@ — — 
= 2 = 


EPC BALL 


AND BLOW OFF 
SPRING 
| D8962-1A 
12. Remove and clean or replace intermediate Rix WONK'O)? 
accumulator regulator filter and spring assembly. i Kaveltp—yy 
INTERMEDIATE 
ACCUMULATOR 
REGULATOR 
FILTER AND SPRING 
ASSEMBLY 


EPC BALL 
AND SPRING 
(STEEL) 


e a — RUBBER (9) 


We CHECKBALL LEGEND sodas 


D10683-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Remove servo retaining ring, retaining plate, 15. Remove three feed bolts (13mm socket). 
piston and rod assembly and servo spring. CAUTION: Discard feed bolts 
NOTE: Apply slight downward pressure to plate 
while removing retaining ring. 


an 
oy 


\ 
& 
€ 
O p 
c | 


\ 
ice 


Seas \! ‘ 
1 , AAETE i i a) 
| AO 


RETURN 

SPRING 
SERVO 
PISTON. 
RETAINING 
PLATE 


SE 
RETAINING RING D8965-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Rotate transmission so that converter housing is 
facing up. Remove nine pump bolts (10mm 
socket). 


CAUTION: Discard pump bolt washers. 


NINE FRONT 
PUMP BOLTS 


Ci 


INSTALL PUMP PULLER 
ADAPTER IN THESE 
BOLT HOLES 


D8967-1A 


17. Use two threaded holes in pump and install Pump 
Puller Adapter T89T-70010-A. Install Slide 
Hammer T59L- 100-B into adapter and remove 
pump. Use slide hammer type puller only. 


NOTE: The impact slide hammers should be at 
approximately the 2 and 8 o’clock positions. 


NOTE: Thrust washer 7D014 (1) and needle 
bearing 7E486 (2A) may stay with pump. 


Transmission, Automatic, E4OD 


IMPACT SLIDE 
HAMMERS T59L-100-B 
12 O'CLOCK 


4, 3 O'CLOCK 


INSTALL PUMP PULLER 
ADAPTERS T89T-70010-A 
IN THESE TWO HOLES D10684-A 


18. Remove pump gasket and 7D0 14 (1) thrust 
washer. Discard gasket. 


19. Remove needle bearing assembly 7E486 (2A) 
between pump and sun gear. 


NEEDLE BEARING 


ASSEMBLY-7E486 (2A) Wachee 


7D014 (1) 


PUMP 


GASKET 
(DISCARD GASKET) 
D8969-C 


07-01A-120 
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DISASSEMBLY AND ASSEMBLY (Continued) 


20. Lift out the coast clutch assembly. 


COAST 
CLUTCH 
ASSEMBLY 


07-01A-121 


OVERDRIVE 
PRESSURE PLATE 
AND CLUTCH PACK 


08973-1A 


23. Remove overdrive ring gear and center shaft 


08970-B 


21. Remove large overdrive clutch retaining ring using 
large screwdriver. 


ASSEMBLY 


Ly wy, 
RETAINING Ml) We 
& 


RING 


08972-B 


22. Remove overdrive pressure plate and clutch pack 
and tag for re-assembly. 


“4.3 _¥ 
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a WSs \ OVERDRIVE ET 
1) NSLS, GEAR AND 
Kaa CENTER SHAFT 
7 cd Xe 


ead and needle bearing assembly 7G178 
5). 


Or 
' 


NEEDLE BEARING 
ASSEMBLY-7G178 (5) 


OVERDRIVE RING 
GEAR AND 


CENTER SHAFT ASSEMBLY 


D8974-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


24. Install Clutch Spring Fixture T89T-70010-C onto 
intermediate / overdrive cylinder assembly. 


CLUTCH SPRING 
Tighten center bolt to 7 N-m (665 in-Ib). COMPRESSOR 
BAR 

T89T-70010-C1 


TIGHTEN 


“se 


RETAINING 
RING 
08976-B 
CLUTCH SPRING 
FIXTURE ADAPTER 
T89T-70010-C3 26. Remove intermediate / overdrive cylinder 
CLUTCH SPRING assembly. 
COMPRESSOR BAR 
T89T-70010-C1 CAUTION: Do not ‘‘cock’’ the cylinder 
£ assembly in the case bore. Damage could 
result. 
INTERMEDIATE 
OVERDRIVE 
Cn nee CYLINDER ASSEMBLY 


T89T-70100-C2 TOOL ASSEMBLY 
VIEW A 


D8975-B 


25. Remove large intermediate cylinder retaining ring 
with large screwdriver. Loosen spring 
compressor center bolt and remove compressor 
tools. 


D8977-1A 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-123 Transmission, Automatic, E40D 07-01A-123 
a Og ee ge ee 


DISASSEMBLY AND ASSEMBLY (Continued) 
27. Remove intermediate return spring. 29. Remove thrust washer 7L326 (6). 


INTERMEDIATE 


RETURN SPRING THRUST WASHER 


7L326 (6) 


D8980-8 
D8978-1A , 
30. Remove apply plate, intermediate clutch pack 
and intermediate pressure plate. Tag clutch pack 
28. Carefully remove center support assembly. for proper re-assembly. 
CAUTION: Do not ‘“‘cock’”’ the center support 
assembly in the case bore. Damage could 
result. INTERMEDIATE 
PRESSURE 
PLATE 
(TRICK) 6 O'CLOCK 
APPLY 
PLATE 
(MEDIUM) 
12 O'CLOCK 
INTERMEDIATE 
CLUTCH PACK 
D8981-B 
CENTER 
SUPPORT 
ASSEMBLY baave's 
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DISASSEMBLY AND ASSEMBLY (Continued) 


31. Remove intermediate band. 


INTERMEDIATE 
BAND 


D8362-1A REVERSE PLANET 
ASSEMBLY RETAINING RING 


32. Using Clutch Remover /Replacer T89T-70010-E, D8984-B 


lifting upward, remove direct clutch forward 
clutch and shell. 


NOTE: Hooks on crossbar must be rotated to 
engage notches on input shell. Refer to 


illustration. THRUST 
WASHER 
REVERSE 7D423 (11) 


PLANET ae 
ASSEMBLY [or Sg 


/ 


THRUST ye “ec 
WASHERSZ,00 


7D423 (10B) 
d) 
CA , 
| Ole 


34. Remove reverse planet assembly and two thrust 
washers 7D423 (10B and 1 1). 


CLUTCH REMOVER/REPLACER ae 
T89T-70010-E D8983-B By 
D8985-E 
33. Using large screwdriver, remove reverse planet 
assembly retaining ring. 
35. Using Retaining Ring Pliers, remove the output 
shaft retaining ring. 


CAUTION: Use care when removing the 
retaining ring. The output shaft could fall out. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Discard retaining ring. 


RETAINING SS 
RING Y 3 saa 
LENS 


RETAINING 
RING 


36. Remove ring gear and hub assembly, needle 
bearing assembly 7G178 (12) and reverse hub D8989-C 
and one-way clutch as an assembly. 
38. Rotate transmission so that pan surface is facing 
up. 
NEEDLE BEARING ee Q 39. Remove reverse pressure plate and clutch pack. 
ASSEMBLY Zo y Tag for re-assembly. 


7G178/7D422 (12) / OF 
N 


PRESSURE PLATE (THICK) 


REVERSE PRESSURE 
PLATE AND 
CLUTCH PACK 6 O'CLOCK RETAINING 


Pes x9 O'CLOCK 


RING AND REVERSE HUB 
AND LOW/REVERSE ONE-WAY / 
CLUTCH ASSEMBLY D8987-C 
37. Using a large screwdriver remove reverse clutch 
12 O'CLOCK 


retaining ring. 
D8990-C 


CAUTION: Use care not to drop output shaft 
while rotating transmission. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


40. Remove nine extension housing bolts (13mm 43. Remove reverse clutch return spring assembly 
socket). Remove wiring bracket, extension and inner race. 
housing and gasket. 
CAUTION: Discard gasket. LOW/REVERSE 
ONE-WAY CLUTCH 
INNER RACE 


REVERSE CLUTCH 
EXTENSION HOUSING RETURN SPRING 


BOLTS D8991-B ASSEMBLY D8994-C 


aa Balls sonra ( pats Geauancinrel 44. Reinstall reverse clutch pressure plate and 


retaining ring to restrain the reverse clutch piston 
during removal. 


L 
ees Ls) 4 55 
ee TAL REVERSE 
ries SO AF OUTPUT PRESSURE 
} SHAFT PLATE 


a> 


Eu 


THRUST WASHER 
78368 


(13) D8992-C 


42. Remove five bolts (7 / 16-inch socket) from the 
low /reverse One-way clutch inner race. 


RING D8995-C 


LOW/REVERSE 
ONE WAY CLUTCH 
INNER RACE BOLTS 
D8993-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


45. Blow into reverse clutch feed port using 
compressed air. This will blow out the reverse 
clutch piston against the pressure plate. 


REVERSE 
CLUTCH 
FEED 
PORT 


DS8S96-1A 


46. Remove retaining ring, reverse clutch pressure 
plate and piston from case. 


47. Remove two bolts (13mm socket) from parking 
rod guide plate. 


PARKING ROD 
GUIDE PLATE 
BOLTS 


08998-1A 


48. Remove park pawl return spring, pin and parking 


pawl from case. 


Transmission, Automatic, E40D 


07-01A-127 


PARKING 
PAWL PIN 


RETURN 
SPRING 


PARKING 
PAWL 


D8997-C 


49. If required, remove the Torx® head screw (T40 
bit) and parking pawl abutment. 


CAUTION: The Torx® head bolt has a 
thread-locking compound and should be 
removed only if the case is being replaced. If 
bolt is removed, it must be discarded and a 
new one installed. 


PARKING PAWL 
ABUTMENT D8999-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


50. Removal manual lever roll pin using Locknut Pin 
Remover T78P-3504-N. 


NOTE: A number 53 drill bit (1 / 16-inch) may be 
used as an alternate method to remove the 
manual lever pin. 


PARKING PAWL 
ACTUATING ROD 


ASSEMBLY D10680-B 


‘» \ 53. Remove the manual lever assembly outer nut 
MANUAL using a 15mm socket while holding lever with 


LOCKNUT LEVER crescent wrench. 
PIN REMOVER ROLL PIN 
T78P-3504-N yee 54. Remove manual lever assembly. 


CAUTION: Discard manual lever assembly 


51. Remove manual valve inner detent lever nut using nut. Do not reuse. . 
a 21mm box wrench while holding manual lever 55. Remove two MLP sensor bolts and washer using 
assembly with a crescent wrench. an 8mm socket and remove sensor. 


56. Remove manual lever shaft. 


CAUTION: Use care not to damage the 
manual lever bore. 


57. Remove bolt and manual valve detent spring. 


58. Remove manual lever seal using Puller 
T58L-101-B. 


eS T$81-101-8 

op @) Soom 

/ \ NS g, 
/S 


~ A> 
| . ro) J LS eer 
Ses x BNA 
INNER DETENT L 4 
LEVER srt ™ ee 


D9235-C 
A $< 2 
52. Remove manual valve inner detent lever and park A 7 _ 
actuating rod assembly from manual lever shaft. — 
[—<f / 


MANUAL 
LEVER 
SEAL 


D10681-B 
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Transmission, Automatic, E40D 07-01A-129 


DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Remove case bushings only if they show 


signs of excessive wear or scoring. 


NOTE: The stub tube should be removed only if it 
is loose or damaged. 

59. Inspect case bushing bores for nicks or burrs. 
Remove any nicks or burrs using a fine oil stone. 


60. If required, remove stub tube, using channel lock 
pliers. 


OIL FILLER 
STUB TUBE 


61. Remove front and rear bushing using Seal 
Remover TOOL-1175-AC and Slide Hammer 
T50T-100-A. 


D11844-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Remove the rear bushing from the rear of 5. Hold the nut using an adjustment wrench while 
the case, and remove the front bushing from the turning the threaded bar counterclockwise until 
front of the case. bushings are fully seated. The tool shoulders will 


butt up against the case when bushings are fully 
seated. Unscrew the nut and remove tool. 


D11847-A 


6. Soak all friction clutch plates in clean Motorcraft 


D11845-A MERCON® Multi-Purpose Automatic 
Transmission Fluid E4AZ-19582-B 
Assembly (ESP-M2C 166-H) or equivalent for 15 minutes. 
1. Using Rear Case Bushing Replacer 7. Lightly lubricate all O-ring seals before installing 
T92T-77 110-AH install front and rear case using Motorcraft MERCON® Multi-Purpose 
bushings as follows. Automatic Transmission Fluid E4AZ-19582-B 
2. Place bushings on front and rear portions of eo Neen or equivalent. | 
replacer tool with the notches positioned as 8. Lightly grease all thrust washers with petroleum 
shown. jelly to hold in place during assembly. 


9. Mount transmission case in Twin Post Engine 
Stand Rotunda 014-00 106 or equivalent. 


ali 


i | 
NOTCH 011846-A 


NOTE: The front bushing notches face toward the 
front of the case, and the bushing joint should be 
positioned at the 12 o'clock position. This will 
place one of the oil grooves at the very bottom (6 
o'clock) position. 


The rear bushing is to be installed with the 
notches facing the rear of the case. 


3. Set front portion of tool with the bushing into 


seu PARKING ROD 
4. Holding the front portion in position, place the rear GUIDE PLATE 
portion (with bushing) over the threaded rod. BO TENE ee INOS! BOLTS 
Install the nut and snug by hand, making sure 014-00106 
bushings remain properly positioned. D11906-A 


10. Rotate transmission so that converter housing is 
facing up. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. If removed, install new stub tube using Oil Filler 
Tube Installer T89T-700 10-G for steel tube 
(7N463). If installing plastic tube (7HOO3) no 
special tools are required. 


NOTE: When installing stub tube (steel or plastic) 
use stripe or rib on tube for alignment. Stripe 
should be farthest outboard when installed. Rib 
should be toward the front. 


OIL FILLER TUBE 
INSTALLER 
T89T-70010-G 
STEEL TUBE INSTALLATION 


STUB TUBE 


D10685-B 


CAUTION: While performing the following 
step, use care not to over-tighten 
compressor tool or “‘cock’’ the piston in its 
bore. 


12. Install reverse clutch piston using Clutch Spring 
Compressor T65L-775 15-A. Remove tool after 
installing piston. 


Transmission, Automatic, E40D 


07-01A-131 
Front View 
WA IN 
vi 24 ]) 


.* \ » 
y} OS 
ay SS -O/ 
r= - \ SNe 4 
0 
\\ 


VERSE 


T65L-77515-A = CLUTCH PISTON 


09007-1A 


Rear View 


<S a ; 
Ae i 
_ NLWoVh = 
Se | 


CLUTCH SPRING 
COMPRESSOR 


T65L-77515-A D9008-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Install reverse piston return spring assembly and 
one-way clutch inner race. Inner race must be 
installed with lubrication hole in the 5 o’clock 
position. 


NOTE: The use of two 5/ 16-24 x 3-1/2-inch 
bolts with the heads removed (for alignment pins) 
is helpful in aligning the inner race into the case. 


LOW/REVERSE 
ONE-WAY CLUTCH 
12 O'CLOCK INNER RACE 


4) ine 
~y > 


REVERSE = 
CLUTCH 6 O'CLOCK 
RETURN 

SPRING 
ASSEMBLY 


5 O'CLOCK 


D10686-A 


14. Attach low/reverse one-way clutch inner race to 
case with five bolts (7 / 16-inch socket) and 
alternately tighten to 24-34 N-m (18-25 ft-lb). 


FIVE LOW/REVERSE 
ONE-WAY CLUTCH 
INNER RACE BOLTS 


é 
4 ‘ \ a 
Koy 17 \\ 7 \_}_ 
yo a4 B®) . "I ba 
: y, = SN Wis ey bd 
Cmte a y Y 
ANAS fa) J ‘=, ° 


A) ie eeS 


—— 


D9009-1A 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain as 
DAVE G 


15. Install reverse clutch pack (six or five plate 
depending on transmission model) starting with 
an external spline plate. Alternate external spline 
plates with internal spline plates. Install reverse 
clutch pressure plate (thick) and retaining ring. 


NOTE: Install retaining ring with opening between 
the 12 and 3 o’clock positions. 


NOTE: No stack-up clearance measurement 
required. 


12 O'CLOCK 


RETAINING 
RING 


PRESSURE 
PLATE 
(THICK) 


6 O'CLOCK inaack 


16. Rotate transmission to horizontal position. 


17. Lubricate steel side of the thrust washer 7B368 
(13) with petroleum jelly and place on rear of 
case so that bronze side is facing outward. 


NOTE: Be sure thrust washer is properly seated 
against tab on case. 


THRUST WASHER 
TAS 7B368 (13) 


D9010-C 


1992 
AHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-133 


DISASSEMBLY AND ASSEMBLY (Continued) 


18. Slide park gear onto shaft with thrust surface 
forward. Install output shaft. 


\ 
D9011-B 
19. Install reverse hub and low/reverse one-way 
clutch assembly by rotating to fully seat. 
REVERSE HUB AND 
LOW/REVERSE 
ONE WAY CLUTCH 
ASSEMBLY 
ie) 
D89ss-1A 


20. Using petroleum jelly, place the needle bearing 
assembly 7G178 (12) on the rear surface of the 
hub assembly. Place the output shaft hub and 
reverse ring gear into the case. 


Transmission, Automatic, E40D 


07-01A-133 


NEEDLE BEARING 6 2 
ASSEMBLY , , = 
7G178/7D422 (12) XY 


RING AND REVERSE HUB 
AND LOW/REVERSE ONE-WAY 
CLUTCH ASSEMBLY D8987-B 


21. Install new retaining ring onto output shaft. 


WARNING: DO NOT OVEREXTEND 
RETAINING RING WHEN INSTALLING. MAKE 
SURE RETAINING RING IS SECURELY SEATED 
IN GROOVE. 


RETAINING 
RING 


OUTPUT 
SHAFT D8988-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Rotate transmission so that converter housing is 
facing up. Install reverse planet assembly into hub 
with thrust washer 7D423 (10B and 11). 


THRUST 

WASHER 

REVERSE — 70423 (11) 
PLANET 


ASSEMBLY [err 


THRUST a Neate 

WASHERS, 

7D423 (10B) 
ff 


D8985-E 


23. Install retaining ring into low reverse hub. Verify 
retaining ring is fully seated. 


REVERSE PLANET 
ASSEMBLY RETAINING RING 


D8984-B 


24. With Clutch Remover /Replacer T89T-70010-E 
attached, lower entire assembly (intermediate 
brake drum assembly, forward clutch assembly 
and input shell assembly) into case. 


NOTE: It may be necessary to rotate output shaft 
to fully seat reverse sun gear. 


INTERMEDIATE 

BRAKE DRUM 
ASSEMBLY 

FORWARD CLUTCH 
ASSEMBLY AND INPUT 
SHELL ASSEMBLY 


CLUTCH REMOVER/ 
REPLACER 
T89T-70010-E 


D9012-8 


25. Remove service tool. 


26. Install intermediate band so that one ear is resting 
on the anchor pin. 


INTERMEDIATE 
BAND 


ANCHOR 


PIN 
D9013-B 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain BAT AM INC. - 2014 


ALL RIGHTS RESERVED 


07-01A-135 Transmission, Automatic, E40D 07-01A-135 
a SS a i a a i a a aE a a aE 


DISASSEMBLY AND ASSEMBLY (Continued) 


27. Install servo spring, piston and rod assembly, 


retaining plate and retaining ring. Pe teeeu ere 
NOTE: Apply slight downward pressure to plate PLATE 
while installing retaining ring. THICK 6 O'CLOCK 


RETURN 


SPRING PLATE 


a (MEDIUM) 
PIST 
12 O'CLOCK 
RETAINING INTERMEDIATE 
PLATE CLUTCH PACK 
SERVO 
RETAINING RING Z D8965-C D8981-B 


29. The transmission rear end clearance check 
determines the amount of space existing between 
the thrust washer surfaces of the center support 
and the intermediate brake drum. Determine end 
clearance with following procedure: 


DEPTH GAUGE FIXTURE 


HOLE FOR 
DEPTH 
MICROMETER 


SIDE VIEW 


THRUST 
WASHER 
SURFACE 


- V7 RETAINING RING 


D8964-C 


28. Install intermediate pressure plate (thick) on 
bottom. Install clutch pack starting with internal 
spline plate and alternate with external spline 
plates. Install apply plate (medium) on top. 


NOTE: Install apply plate with blank area (no 
teeth) at 6 and 12 o’clock positions. 


OVERDRIVE 
HOLE FOR = = CENTER SUPPORT 
DEPTH MICROMETER TOP VIEW D9263-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


a. Place Depth Micrometer D80P-4201-A or 
equivalent over drilled hole in center support 
fixture. Extend micrometer probe until it is 
flush with thrust washer surface. Record 
micrometer reading. This is Reading A. 


CENTER oe 
SUPPORT MICROMETER 
D80P-4201-A 


| 
DEPTH MICROMETER 


THRUST PROBE FLUSH WITH 
WASHER THRUST WASHER SURFACE 
SURFACE 


D9264-1A 


NOTE: Remove the cast iron seals from the 
center support to allow easy insertion into the 
intermediate brake drum. 

b. Install center support into intermediate brake 
drum. Make sure it is fully seated in 
transmission case. 

c. Place Depth Micrometer D80P-4201-A or 
equivalent over drilled hole in center support. 


e DEPTH 
Ky, MICROMETER 


D80P-4201-A 


SUPPORT 


010687-A 


d. Continue extending micrometer probe until it 
contacts thrust washer surface of 
intermediate brake drum. This is Reading B. 
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Transmission, Automatic, E40D 


07-01A-136 


DEPTH 
CENTER MICROMETER 
SUPPORT D80P-4201-A 


THRUST 
WASHER DEPTH MICROMETER 


SURFACE PROBE CONTACTING 
THRUST WASHER 
SURFACE 


NI at READING 8 


DIMENSION C THRUST 
WASHER 
SURFACE kK 
8 
INTERMEDIATE 
BRAKE DRUM BUSHING 


D9267-C 


e. Subtract Reading A from Reading B. The 
difference between these readings is 
Dimension C. This is the space between 
thrust surfaces. Subtract thrust washer 
thickness from Dimension C to determine final 
end clearance. Specification is 2.06-0.81mm 
(.08 1-.032 inch) If final dimension is outside 
specified limits, this indicates improper 
assembly, missing parts or parts out of 
specification. This requires rebuilding the 
unit. 

30. Remove center support from intermediate brake 
drum. Position thrust washer 7L326 (6) on rear of 
center support using light film of petroleum jelly. 


SUPPORT 
DS9014-1A 


07-01A-137 


DISASSEMBLY AND ASSEMBLY (Continued) 


31. Reinstall 2 cast iron seals to center support, 
removed earlier for clearance checks. Install 
center support with feed holes in 6 o’clock 
position. Install the two new feed bolts. Do not 
tighten at this time. 


FEED 6 O'CLOCK 
HOLES 


CENTER n 
SUPPORT 


= 
om 


O'CLOCK 


Vy) 


3 O'CLOCK 


12 O'CLOCK 


D9015-B 


32. Install intermediate clutch return spring with 
dished surface inward. 


NOTE: Locate one spring leg pointing toward the 
6 o'clock position of the transmission. 


6 O’CLOCK 


TOP OF 
SPRING CONVERTER HOUSING 


CLUTCH RETURN LEG 
SPRING 


INTERMEDIATE 


D9016-C 


33. Install intermediate / overdrive cylinder assembly 
into case with feed hole in 6 o’clock position 
aligning with feed hole in case. 


CAUTION: Do not “‘cock’’ cylinder assembly 
when installing. 


Transmission, Automatic, E40D 


07-01A-137 


INTERMEDIATE/ 
OVERDRIVE 6 O'CLOCK ae 
ASSEMBLY SOLE 


DS017-B 


34. Position retaining ring 7B421 over intermediate 
clutch cylinder assembly so that ring opening is at 
bottom (6 o'clock position) of case for proper 
fluid drainback. 


12 O'CLOCK 


RETAINING 
RING-7B421 


D10688-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


35. Install Clutch Spring Fixture T89T-70010-C onto 


intermediate / overdrive cylinder assembly. Using ala ie ag 
two bolts, attach the tool to the pump face of 11-16 Nem GS, 
case as illustrated. Tighten center bolt to 7 Nem (8-12 FT-LB) SYS VA 


(65 in-lb). Seat retaining ring 7B421 into case ring 
groove. Install one new intermediate clutch 
cylinder feed bolt. (Do not tighten at this time.) 


c ts Ye = 6: 
NOTE: No stack-up clearance measurement MN tN Ae 
: SYVESENENS eg ; 
required. Ree SSS 


TIGHTEN —- 


TIGHTEN FRONT 
FEED BOLT TO 
8-14 Nem 

(6-10 FT-LB) 


D9020-1A 


37. Verify that the needle bearing assembly 7G178 
(5) is on rear face of center shaft. Install center 
shaft, overdrive ring gear, overdrive planet 
assembly and coast clutch cylinder as an 
assembly. 


CLUTCH SPRING 
FIXTURE ADAPTER 
T89T-70010-C3 


CLUTCH SPRING 
COMPRESSOR BAR 
T89T-70010-C1 


CLUTCH SPRING 
FIXTURE PLATE 


T89T-70100-C2. TOOL ASSEMBLY NEEDLE BEARING 
VIEW A ASSEMBLY 
D8975-B 7G178 CENTER SHAFT, 
(5) RING GEAR, 


OVERDRIVE PLANET 
ASSEMBLY AND COAST 


36. Remove Clutch Spring Fixture Assembly. Tighten CLUTCH CYLINDER 
three feed bolts (13mm socket) into ASSEMBLY 
intermediate / overdrive cylinder assembly and 9021-8 
center support. 


CAUTION: Tighten the front feed bolt to 8-14 
N-m (6-10 ft-lb). Tighten both rear feed bolts 
to 11-16 N-m (8-12 ft-lb). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


38. Install overdrive clutch pack starting with steel 40. Align holes and install new pump gasket into 
plate alternating with friction plates. Install case. 
pressure plate with dot facing outward and at the 
12 o'clock position. Install selective retaining ring 
with opening at bottom of case (6 o’clock). 


6 O'CLOCK 


D9024-1A 


OVERDRIVE 
CLUTCH PACK 


41. Install input shaft (long splined end first) and 
thread Aligning Pin T89T-700 10-B into case. 


SELECTIVE 
PRESSURE RETAINING 
PLATE RING 


12 O'CLOCK 


D9022-B 


39. Check stack-up clearance in three positions 120° 
apart using a feeler gauge. If not within 
specification, install correct selective retaining 
ring and recheck. 


Specification: 
1.20 -0.55mm (0.047 - 0.022 inch) 
Selective Retaining Rings 
1.55 - 1.45mm (0.06 1 - 0.057 inch) 
2.05 - 1.95mm (0.081 - 0.077 inch) 
2.60 - 2.50mm (0. 102 - 0.098 inch) 
3.10 - 3.00mm (0. 122 - 0.118 inch) 

ALIGNING 


3.60 - 3.50mm (0. 142 - 0. 138 inch) 2 on 
T89T-70010-B 


SELECTIVE 
RETAINING RING 


D10689-A 


FEELER 
GAUGE 


D9023-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


42. Using petroleum jelly to hold in place, make sure 
that thrust washer 7D0 14 (1) and needle bearing 
assembly 7E486 (2A) are in place before 
installing pump. 


NEEDLE 
BEARING 
ASSEMBLY 
7E486 (2A) 


TEFLON 
RING/SEALS 


O-RING wE 
70441 THRUST 
WASHER 
70014 (1) 
D9025-C 


43. Install the pump into the case. Orient the filter inlet 
tube bore toward the 6 o’clock position. Fully 
seat the pump using hand pressure only. 


CAUTION: Do not use bolts to draw pump 
into the case. 


9 O'CLOCK 


FILTER 


INLET 
y 0 
 } 
3 O’CLOCK 
ALIGNING PIN 
T89T-70010-8 
D9026-B 
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44. Remove old rubber coated washers from the nine 


pump-to-case bolts. Install nine new pump bolt 
washers (7G379). Remove Aligning Pin 
T89T-700 10-B. Install nine pump bolts (10mm 
socket). Tighten to 24-31 N-m (18-23 ft-lb) 
alternating bolts. Remove input shaft. 


CAUTION: Remove input shaft prior to 
rotating transmission. 


NOTE: Tighten pump bolts alternately to avoid 
possible damage. 


TIGHTEN BOLTS 
TO 24-31 Nem 
(18-23 FT-LB) 


NINE 
PUMP BOLTS 


AND WASHERS 
09027-1B 


45. Clean bore opening with mineral spirits. Install 
seal using Shift Lever Seal Replacer 
T74P-77498-A. 


SHIFT LEVER 
SEAL REPLACER 
T74P-77498-A 


D11907-A 


46. Install manual lever shaft. 


07-01A-141 Transmission, Automatic, E40D 07-01A-141 
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DISASSEMBLY AND ASSEMBLY (Continued) 


47. Install MLP sensor with two bolts and washers. 
Do not tighten bolts at this time. TIGHTEN NUT TO 


41-54 Ne 
48. Insert manual valve detent spring and 8mm bolt. (30-40 FT-LB) 
Tighten to 9-11 N-m (80-100 in-lb). 


49. Install manual valve detent lever, park actuating 
rod assembly and nut. 


NOTE: Manual valve inner detent lever must be 
seated on flats of shaft, and rod assembly must 
be through guide plate. 


INNER DETENT 
LEVER NUT 
D9238-B 


51. Install manual lever roll pin past case surface. 


MANUAL LEVER 
ROLL PIN 


50. Tighten manual valve inner detent lever nut using a 
21mm crowfoot while holding manual lever 
assembly flats with crescent wrench. Tighten nut 
to 41-54 N-m (30-40 ft-lb). 


NOTE: Manual valve detent spring must be on 
detent lever and detent lever pin must align with 
manual valve. 


D9239-D 


52. Shift manual lever to all detent positions to check 
proper engagement of all positions and parking 
mechanism. 


53. Align MLP sensor for neutral gear position using 
MLP Sensor Alignment Tool T92P-7010-AH. 


54. Using an 8mm socket, tighten bolts to 6-8 Nem 
(55-75 in-Ib). 


NOTE: The manual lever assembly must be 
seated on the flats of the shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


55. Install the manual lever assembly onto the manual 
lever shaft. The lever should be up and the pin 
away from the transmission (cable system only). 


CAUTION: A new manual lever assembly nut 
must be used to properly secure lever to 
shaft. 

56. Install anew manual lever nut using a 15mm 
socket while holding the lever with a crescent 
wrench. Tighten the nut to 27-39 N-m (20-29 ft-lb) 
(cable system only). 


57. Install parking pawl, pin and parking pawl return 
spring on rear face. 


NOTE: Parking pawl return spring end rests on 
inside surface of case. 


PARKING 
PAWL PIN 


SPRING END 
PARKING RESTS ON INSIDE 
PAWL SURFACE OF CASE D9033-C 


58. If removed, install parking pawl abutment with 
new Torx® head screw (T40 bit) and tighten to 
22-27 N-m (16-20 ft-lb). 


TIGHTEN TORXé 


PARKING PAWL SCREW TO 
ABUTMENT 22-27 Nem 
PLATE (16-20 FT-LB) 


D9034-D 
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59. Attach parking rod guide plate with two bolts 
(13mm socket) and washers. Tighten to 22-27 
N-m (16-20 ft-lb). 


NOTE: Make sure plate dimple is facing inward 
and parking rod is in guide plate slot. 


TIGHTEN BOLTS 


TO 22-27 Nem 
(16-20 FT-LB) 
PARKING ROD 
GUIDE PLATE 
D9035-C 


60. Place new gasket on extension housing. 


EXTENSION. 
HOUSING 


07-01A-143 


DISASSEMBLY AND ASSEMBLY (Continued) 


61. Install extension housing and wiring bracket on 
rear of case (at approximately the 10 and 11 
o’clock positions) using nine bolts (18mm 


socket). Tighten bolts to 27-39 N-m (20-29 ft-lb). 


NOTE: The two bottom extension housing bolts 
are slightly shorter on 4x2 vehicles and slightly 
longer on 4x4 models. 


WIRING 12 O'CLOCK 
BRACKET 


3 O'CLOCK 


TIGHTEN BOLTS 
TO 27-39 NeM 
(20-29 FT-LB) 


D9039-C 


62. Rotate transmission so that pan surface is facing 
up. Install EPC ball (steel) and spring and nine 
rubber check balls. Install intermediate 
accumulator regulator filter assembly. Refer to 
the following illustration for checkball location. 


CAUTION: Use care not to damage rubber 
check balls. 


NOTE: The EPC ball is a .25-inch diameter steel 
ball that is smaller than the rest. 


Transmission, Automatic, E40D 


07-01A-143 


' Now ou 
| INTERMEDIATE 
ACCUMULATOR 


° REGULATOR 


—S> be FILTER AND 
Or IA 
| : al 


SPRING LOCATION 
= 
Yon) 9 


\o] 


ex 


a 

5 
EPC BALL AN Q 
BENS Neg ey 
(STEEL) | o E ne 


eLL_lGe 
\ 
a — RUBBER (9) 


CHECKBALL LEGEND 


D9040-E 


63. Install case-to-separator plate gasket. 


NOTE: If the gasket and separator plate holes do 
not align, heat the gasket (if gasket is too large) 
or soak in transmission fluid (if gasket is too 
small) to obtain proper alignment before 
assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: DO not overheat gasket. Damage 65. Attach reinforcing plate with three bolts (8mm 
could result. socket) with the stamped word ‘“‘UP’”’ visible. 
Tighten to 9-11 N-m (80-100 in-Ib). 
CASE-TO- 
SEPARATOR 
PLATE 
EPC 
GASKET BALL 
(STEEL) AND OLTS 
SPRING TIGHTEN TO 


9-11 Nem 
(80-100 IN-LB) 


REINFORCING 
PLATE 


D9043-B 


66. Install new separator-to-control gasket. 
D9041-C 


SEPARATOR- 
64. Install separator plate. TO-CONTROL 


GASKET 
NOTE: Check placement of EPC ball (steel), and 
accumulator regulator filter spring assembly. 


SEPARATOR 
P 


D9044-B 


D9042-C 
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07-01A-145 


DISASSEMBLY AND ASSEMBLY (Continued) 


67. Install solenoid screen into separator plate by 
pushing in and rotating to lock. 


SOLENOID 


SCREEN WITH 
LOCKING TABS \ 


D8960-C 


68. Install accumulator body assembly over studs 
and attach with two nuts (10mm socket) and 11 
bolts (8mm socket). Tighten to 9-11 Nem (80-100 
in-lb). 


ACCUMULATOR 
BODY 


SOLENOID 
SCREEN 


D9045-1A 


TIGHTEN BOLTS AND ACCUMULATOR 


NUTS TO 


9-11 Nem 
(80-100 IN-LB) Yf 
q 


D9046-B 


Transmission, Automatic, E4OD 


07-01A-145 


69. Lower main control body assembly over studs. 
Align manual valve with manual lever pin. 


NOTE: Detent spring roller must be centered on 
detent lever. 


And —, a 


AAS 


CHECK PLACEMENT OF 
INNER DETENT LEVER 
WITH MANUAL VALVE D9047-1A 


70. Attach main control body assembly with two nuts 
(10mm socket) and 14 bolts (8mm socket). 
Tighten to 9-11 N-m (80-100 in-Ib). 


TIGHTEN BOLTS AND 
NUTS TO 
9-11 Nem 
(80-100 IN-LB) 


D9048-B 
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ALL RIGHTS RESERVED 


07-01A-146 


DISASSEMBLY AND ASSEMBLY (Continued) 


71. Install solenoid body over stud and attach with 
nine Torx® bolts (T30 bit) and one nut (10mm 
socket). Tighten to 9-11 .N-m (80-100 in-Ib). 


NOTE: Prior to installing solenoid body assembly, 
coat the case connector bore with petroleum jelly 
or equivalent. Inspect seal in electrical connector 
for proper seating and condition. 


09049-1A 


TIGHTEN TORX® BOLTS SOLENOID 
AND NUT TO BODY 
9-11 Nem 
(80-100 IN-LB) 


DS9050-B 


CAUTION: Do not reuse old pump inlet filter 
and seal assembly. 


72. Installa new pump inlet filter and seal assembly 
by lubricating the seal with transmission fluid and 
pressing the filter into place. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Dread GRAGPAM INC. - 2014 
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Transmission, Automatic, E40D 


PUMP INLET 
FILTER 

AND SEAL 
ASSEMBLY 


Der 


ei 
. pane 
so 
7 Ne 
rom 
v4 


WA 
~s Nahe : 
. WS . 
os 7 


N 


D8955-B 


73. Clean and inspect pan magnet and replace if 
necessary. Place pan magnet on dimple in bottom 
of pan. Install new pan gasket on transmission. 


07-01A-146 


07-01A-147 Transmission, Automatic, E40D 07-01A-147 
aa a a a ee a a I Ne TT a I ar EEL 


DISASSEMBLY AND ASSEMBLY (Continued) 


74. Attach pan with bolts (10mm socket). Tighten 
bolts to 14-16 N-m (10-12 ft-lb). 


TIGHTEN BOLTS 
TO 14-16 Nem 
(10-12 FT-LB) 


D5992-B 


| Item |Description 


Shift Solenoid 1 (SS 1) 

Shift Solenoid 2 (SS2) 

EPC Solenoid 

Coast Clutch Solenoid (CCS) 

TOT Sensor Location 

75. Rotate transmission so pan is facing down and Torque Converter Clutch (TCC) Solenoid 
install input shaft, long splined end first. TDS992A 


D9052-B 


NOTE: Solenoid bodies may have either 9 or 12 pins 
in the electrical connector. These bodies are 
interchangeable. 


NOTE: Check connector for terminal condition, 
corrosion and contamination. Clean, repair or 
replace as required. | 


INPUT 12 O'CLOCK 


9 O'CLOCK \. 
se) 


ht \ 65) VE 
= aD =; 
= Co my, 


. ~ 


LONG 
SPLINED END 6 O'CLOCK D8953-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Main Control Valve Bodies and Accumulator Valve Body 


D9256-D 
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07-01A-149 


Transmission, Automatic, E40D 


DISASSEMBLY AND ASSEMBLY (Continued) 


Manual Valve 
Retainer 


Valve 

Spring 
Retainer 

3-4 Shift Valve 
Spring 

Plug 

Clip 

2-3 Shift Valve 
Spring 
Retainer 

Drive 2 Shift Val 
Spring 

1-2 Shift Valve 
Plug 

Clip 


Spring 
Retainer 


Plug 
Clip 


Spring 
Retainer 


Spring 
Retainer 

Check Balls 
Separator Plate 


Engagement Co 
Spring 

Plug 

Clip 

1-2 Manual Tran 
Spring 
Retainer 


(Continued) 


Part 
Number Description 


Upper Control Body 


Low/Reverse Modulator 


4-3-2 Manual Timing Valve 
4-3-2 Manual Timing Plunger 
Coast Clutch Shift Valve 


Solenoid Regulator Valve 


Lower Control Body 


7G393 
7G321 


7G310 
7G409 
7G322 


7G394 
7G395 
7F 187 
7E335 
7G321 


7G310 
7G409 
7G322 


ve 


7G394 
7G395 
7F 187 
7E335 
7G321 


7G310 
7G409 
7G322 


7G394 
7G395 
7G 187 
7E335 
7G408 


7G314 


ntrol Valve 7H149 


7G415 


sition Valve 7G407 


7E335 


Part 
Number Description 


N805325-S 


07-01A-149 


Accumulator Control Body 


Overdrive Clutch 
Accumulator Regulator 
Valve 


Spring 
Retainer 


Overdrive Clutch 
Accumulator Plunger 


Outer Spring 

Inner Spring 

Plug 

Clip 

Direct Clutch Accumulator 
Regulator Valve 

Spring 

Retainer 


Direct Clutch Accumulator 
Plunger 


Outer Spring 

Inner Spring 

Plug 

Clip 

Intermediate Clutch 


Accumulator Regulator 
Valve 


Spring 
Retainer 


Intermediate Clutch 
Accumulator Plunger 


Outer Spring 

Inner Spring 

Plug 

Clip 

Line Pressure Modulator 
Valve 

Outer Spring 


Spring and Retainer 
Assembly 


Line Pressure Modulator 
Plunger Valve 


Line Pressure Modulator 
Sleeve 


Clip 
Bolts 
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07-01A-150 Transmission, Automatic, E40D 


DISASSEMBLY AND ASSEMBLY (Continued) 


Pump 
Disassembly 


1. Inspect converter hub seal. If damaged, remove 
with Impact Slide Hammer Tool T59L-100-B and 
Seal Remover TOOL-1175-AC. 


IMPACT SLIDE HAMMER 
T59L-100-B 


SEAL REMOVER 
TOOL-1175-AC 


PUMP 


ry 


0S056-1A 


2. Remove torque converter clutch seal from front of 
stator support. 


3. Remove two Teflon® coast clutch seals from 
stator support. Remove pump outer diameter 
square cut seal. 


1 a OUTER SQUARE 
U 
ey CUT SEAL 
D11849-A 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drjggtiam GR APPAM INC. - 2014 
ALL RIGHTS RESERVED 


Obtain Banding Tool D89L-7700-A and one 
10mm bolt prior to removing pump body bolts. 
This tool is needed to align the pump with the 
control body assembly during re-assembly. 


Remove eleven bolts and separate pump control 
body from pump body. Prior to removing last bolt, 
support pump body. 


PUMP BODY 


D11850-A 


NOTE: For Steps 5 through 7 refer to pump 
assembly illustration. 


CAUTION: DO NOT remove any of the cup 
plugs. DO NOT remove stator support from 
control body as this may distort the surface 
of the control body. 


Apply pressure to main regulator booster sleeve 
and remove internal retaining ring. Remove main 
regulator valve train. 


Remove converter regulator valve assembly by 
applying pressure to end plug and removing 
retainer clip with small screwdriver or tweezers. 


Remove converter clutch shift valve assembly by 
applying pressure to end plug and removing 
retainer clip with small screwdriver or tweezers. 


07-01A-150 


07-01A-151 


DISASSEMBLY AND ASSEMBLY (Continued) 


Pump Assembly 


Part 
Number Description 


7A105 
7G406 


Pump Body 


Control Body and Support 
Assembly 


Square Cut O.D. Pump Seal 
Converter Hub Bushing 
Seal 

Bolt and Washer Assembly 
(9 Req’d) 

Main Regulator Valve 
Spring Retainer 

Outer Spring (Green) 

Inner Spring (Green) to 
(Orange) 

Main Regulator Booster 
Valve 


Main Regulator Booster 
Sleeve 


1 
2 


7D441 
7B258 
7A248 
N805260 


70338 
7E337 
7A270 
7G498 


7D003 


7D002 


(Continued) 
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Transmission, Automatic, E40D 


13 


14 


N660225 
7G307 
7G316 
7F 187 
7G007 
7L318 


7L490 
7F 187 
7G007 
N8052 12 
N8052 12 
N8052 12 
N8052 12 
N8052 12 
N80658 1 


(Continued) 


07-01A-151 


D9277-D 


Part 
Number Description 


Retainer 

Converter Regulator Valve 
Spring 

Plug 

Clip 

Converter Clutch Control 
Valve 

Spring (Yellow) 

Plug 

Clip 

Solid Cup Plug 

Solid Cup Plug 

Solid Cup Plug 

Solid Cup Plug 

Solid Cup Plug 


Orificed Cup Plug (.090-Inch 
Diameter Orifice) 


“Wc. - 2014 


ALL RIGHTS RESERVED 


07-01A-152 Transmission, Automatic, E40D 07-01A-152 


DISASSEMBLY AND ASSEMBLY (Continued) 


Part Part 
Number Description Number Description 


N8052 14 Orificed Cup Plug 7A250 Valve Assembly 
(. 049- .055-Inch Diameter N805175 Solid Cup Plug 
Orifice) 7B261 Front Input Shaft Bushing 
FHAOOD Air Bleed Check Valve 7D018 Rear Input Shaft Bushing 
805208 Bolt M8 (11 Req’d) 
N804896 * Orificed Cup Plug 
N807409 Orifice Cup Plug N804986 * Orificed Cup Plug 
(.068-.074-Inch Diameter 70323 Seal Conv. Clutch 
Orifice) 7G402 Seal Coast Clutch 
(Continued) 7G402 Seal Coast Clutch 
Inlet Tube Bore 


Assembly 
70010 Inner Gerotor Gear 
70011 Outer Gerotor Gear 


Remove gerotor gearset from pump body. 


OUTER GEROTOR 
~ GEAR 


CONVERTER HUB 
BUSHING — NOTE 
CHIEN TANEN 


a 


/: 
09286-1B 


Teter an ¢ p9z62-1A — 13. Inspect stator input shaft bushings. If bushings 
are worn or scored, or if lubrication groove is out 
10. Clean all pump parts in solvent and dry with of orientation, replace entire pump assembly. 
compressed air. 


11. Inspect pump gears, faces, gear teeth, pump STATOR INPUT SHAFT 
housing and mating surfaces for damage or BUSHING — NOTE ORIENTATION 
scoring. Replace entire pump if any part is OF LUBE GROOVE 
damaged or worn. 


. Inspect converter hub bushing. Replace entire 
pump if scored or excessively worn. 


SUPPORT 


12 Orifice cup plugs not shown in illustration. 
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07-01A-153 


Transmission, Automatic, E40D 


07-01A-153 


DISASSEMBLY AND ASSEMBLY (Continued) 


14. Place inner pump gerotor gear in pump gear 
pocket, centered to pump bushing diameter. 


V 


_P 
NN 
mS \ 
asi N ee 
Mee is =N 


RS 
N x k 
f (os : 
{) 
xeey 
iy 


D11851-A 


15. Using depth micrometer, measure and record the 
depth of inner gerotor gear face to the machined 
surface of the pump body. 


16. Repeat measurement for a total of three readings 
in equally spaced locations on gear face. 


17. Remove the inner gear and install the outer gear. 


D11852-A 


18. Using depth micrometer, measure and record the 
depth of the outer gerotor gear to the machined 
surface of the pump body. 


-19. All depth measurements must be within 


.0254-.05 10mm (.00 1-0.002 inch). If either 
reading is out of specification, replace the pump 
assembly. 


COAST CLUTCH 


TEFLON® SEALS INPUT SHAFT 


7G402 REAR BUSHING 


D9284-D 


20. Inspect all valve and plug bores for scoring or 
damage. Check all passages for obstructions. 
Inspect mating surfaces for burrs and scoring. If 
necessary, use an oil stone to polish components. 
Use caution to avoid rounding sharp edges of 
valves and plugs. 


21. Inspect all springs for distortion. Check that, 
when dry, all valves and plugs move freely within 
their bores. 

Assembly 


1. Install main regulator valve assembly as shown in 
control body assembly exploded view. Apply 
pressure to main regulator booster sleeve and 
install internal retaining ring. Make sure retaining 
ring is properly seated. 


2. Install converter shift valve assembly. 
3. Install converter regulator valve assembly. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
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07-01A-154 


DISASSEMBLY AND ASSEMBLY (Continued) 


Lightly coat the gerotor gears with transmission 
fluid and install in pump housing. The dot on the 
inner gerotor gear must face the control body 
assembly. 


OUTER GEROTOR 
~ GEAR 


D9282-1A __ 


Inspect mating surfaces of pump body and 
control body to be sure they are clean and free of 
nicks and burrs. Lower the control body and 
stator assembly onto the pump body, aligning the 
28mm round hole in the control body with the 
28mm hole in the pump body. 


CAUTION: Prior to pump assembly, make 
sure all cup plugs are installed. 


Loosely install eleven M8x50 bolts. Install one 
10mm bolt in the position shown and install 
banding tool D89L-77000-A or equivalent with 
clamp by filter inlet. Align outer bolt holes and 
tighten banding tool. 


Transmission, Automatic, E40OD 


ALIGNMENT 
BOLT (10mm) 


(11 REQ’D) 


BANDING TOOL 
D89L-77000-A 


D10690-A 


Tighten bolts to 24-31 N-m (18-23 ft-lb) and 
remove banding tool. Make sure the outer edges 
of the control body and the pump body are 
completely aligned. 


Install coast clutch Teflon® seals. Install outer 
diameter seal. 


07-01A-154 


NOTE: Be sure seal grooves are clean and free of 
burrs. 


COAST CLUTCH 


TEFLON® SEALS INPUT SHAFT 
7G402 REAR BUSHING 
\ ON 
mn STATOR 


SUPPORT 
ae 


D9284-D 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain soy 
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07-01A-155 Transmission, Automatic, E40D | 07-01A-155 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Be sure Teflon® seals are fully seated in 
grooves and oriented 180° apart. 


PUMP SEAL 
REPLACER 
T63L-77837-A 


PUMP 


D9289-1A 


9. Install torque converter clutch seal on front of 
stator support in same manner as coast clutch 


seals. PUMP O.D. D9057-1B 
SEAL GROOVE 


11. Install thrust washer 7D014 (1) and needle 


. urea bearing assembly 7E486 (2A) into pump. Use a 
ra SEAL light film of petroleum jelly to hold washer and 
~<a bearing assembly in place. 
— cg) > 
= STATOR 
vu SUPPORT 


NEEDLE 
BEARING 
ASSEMBLY 
7E486 (2A) 


D10691-A 


10. Using Pump Seal Replacer T63L-77837-A install 


WASHER 
converter hub seal if removed. 70014 (1) 


D10692-A 
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07-01A-156 Transmission, Automatic, E4OD 07-01A-156 


DISASSEMBLY AND ASSEMBLY (Continued) 


Coast Clutch Cylinder Assembly 


PLATES — COAST OVERDRIVE 
eae fia ee EXTERNAL SPLINE oe 
7N519 N804949-S 
COAST CLUTCH 
CYLINDER 
76387 


Y 
Z 
Z 


AWN 


wee 


a 
—f ~ ef 
ve 
oe 
y . 


“te 
bt XY TY {i Jue 


i 


SELECTIVE 
RETAINING RING 
N804950-S 
PLATES COAST N804951-S 
INTERNAL SPLINE N804952-S 
7B164 O 
PRESSURE 
PISTON RETURN SPRING 7B066 
SNES SEAL 7A262 7B070 
7A548 


Disassembly 


1. Remove sun gear assembly from coast clutch 


SELECTIVE 
cylinder. 


RETAINING RING 


SUN 
GEAR 
ASSEMBLY 


D3S059-B8 


3. Remove pressure and clutch plates from cylinder. 
Tag clutch pack for re-assembly. 


CLUTCH 
PACK 
D9058-18 


2. Remove selective retaining ring. 


PRESSURE 
PLATE 
(THICK) 


D9060-B 
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07-01A-157 Transmission, Automatic, E40D 07-01A-157 
. ) 


DISASSEMBLY AND ASSEMBLY (Continued) 


4. Using Clutch Spring Compressor T65L-77515-A 
remove return spring retaining ring. Remove 
compressor tool. 


CAUTION: Discard return spring retainer 
ring. 


PISTON 
APPLY 
RING 


CLUTCH 
SPRING 
COMPRESSOR 
T65L-77515-A 


09063-B 
RETAINING 
D9061-B N 
5. Remove piston return spring. 
PISTON 
RETURN 09064-1A 
SPRING 
8. Remove outer seal from piston. 
SULIT ype ASS 
“ SSS 
PISTON 
SEAL 


D9062-1A D9065-1A 


6. Remove piston apply ring. 
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07-01A-158 Transmission, Automatic, E40D 07-01A-158 
Sa ET 


DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove inner seal from cylinder. 


INNER SS 
PILOT yp ts 
NU pg AX Ss 
fy ANY SSS 


D9065-1A 


3. Install piston into cylinder. 


D9066-1A 


Assembly 


NOTE: Soak all friction plates in clean Motorcraft 
MERCONE® Multi-Purpose Automatic Transmission 
Fluid (E4AZ-19582-B) or equivalent for 15 minutes. 


Lightly lube all O-ring seals before installing, using 
Motorcraft MERCON®Multi-Purpose Automatic 
Transmission Fluid (E4AZ-19582-B) or equivalent. 


1. Install inner seal so that lip is facing toward 
bottom (down) into cylinder. 


PISTON 


INNER 09064-1A 


7 orf- aitya wee SEAL 
nfo US AN x 


4. Install piston apply ring. 


PISTON 
APPLY 
RING 
D9066-1A 
2. Install outer seal so that lip is facing toward | 
bottom (down) onto piston. D9063-B 
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07-01A-159 


DISASSEMBLY AND ASSEMBLY (Continued) 


5. Install piston return spring. 


PISTON 
RETURN 
SPRING 


D39062-1A 


6. Using Clutch Spring Compressor T65L-77515-A 
install new retaining ring. 


ae. 


CG} SPRING 
@ COMPRESSOR 


T65L-77515-A 


RETAINING 
RING 
D9061-B 


7. Install clutch pack plates alternately, starting with 
steel plate and ending with pressure plate (thick). 
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Transmission, Automatic, E40D 


CLUTCH 
PACK 


PRESSURE 
PLATE 
(THICK) 


D9060-B 


8. Install overdrive sun gear assembly with short 
end of gear down into coast clutch cylinder. 


Sxl GEAR 
a \" ASSEMBLY 
a 


D9058-1B 


9. Install selective retaining ring and check stack-up 
clearance (in three places 120° apart) using 
feeler gauge. If not within specification, install 
correct selective retaining ring and recheck. 


Specification: 

1.14-0.62mm (0.045-0.025 inch) 
Selective Snap Rings 
1.45-1.35mm (0.057-0.053 inch) 
1.85-1.75mm (0.073-0.069 inch) 


07-01A-159 


07-01A-160 Transmission, Automatic, E40D 07-01A-160 
SS a a I a 


DISASSEMBLY AND ASSEMBLY (Continued) 


2.25-2. 15mm (0.089-0.085 inch) 11. Remove selective retaining ring and clutch plates. 
Performing this step is necessary to install the 
center shaft assembly. For further information, 


FEELER pa 
refer to Subassemblies in this section. 


09067-1A 


Overdrive Ring Gear And Center Shaft Assembly 


NO OIL 
GROOVES 


OIL GROOVES 
AROUND INSIDE 
DIAMETER 


D9258-D 
Part 
Number Description 
377 155-S Retaining Ring (Outer Race 6 | 7E031 Overdrive Planet Assembly 


to Ring Gear) 7A153 


7G375 


Ring Gear 
Retaining Ring (Shaft to Ring 
Gear) 

Needle Bearing Assembly 
Center Shaft 

Needle Bearing Assembly 
Thrust Washer 


377 135-S Retaining Ring (OWC to 
Race) 


7G389 Outer Race 
7G38 1 One-Way Clutch Assembly 
7G388 Inner Race 


7G178 
7A658 
7F240 (4) 
7L339 (3) 


(Continued) 
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07-01A-161 Transmission, Automatic, E40D 07-01A-161 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 3. Push out one-way clutch assembly and inner 
1. Remove large outer race to ring gear retaining race. 
ring. 


e 

e LARGE RETAINING RING 
(aq ONE-WAY 
2 F CLUTCH 
5 ASSEMBLY 


ve 


f|. 


OVERDRIVE 
RING GEAR 


~ 


SMALL 
RETAINING 
RING 


INNER 
RACE 
D10695-A 
D10693-A . 
4. Remove inner race from one-way clutch 
2. Remove one-way clutch assembly with inner and assembly. 
outer races. 
ONE-WAY INNER 
CLUTCH RACE 
ASSEMBLY 2s rn 
iA " KK 
CULUMTIN \ RETAINING 
th QD 3 RING 
/ I | ype 
i{ ({ 
, 70 inn — 

—%¢ — y ma RACE 

~ INNER 
RACE 

= . 
| fe 
Ld | 
Ne 
4 
See ONE-WAY 
J CLUTCH 
ASSEMBLY 
ND 
OVERDRIVE 
RING 
ie we GEAR 

D10696-A 


D10694-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove thrust washer 7L339 (3) from front of NEEDLE 
overdrive planet assembly. BEARING 


ASSEMBLY 


THRUST . 
yon ut (Nn J 
——— 


WASHER 


OVERDRIVE 
PLANET 
ASSEMBLY 


D9074-C 


8. Remove center shaft to ring gear retaining ring 
09072-B 7G375. 


6. Remove overdrive planet assembly from center 
shaft and ring gear assembly. 


OVERDRIVE 
PLANET 
ASSEMBLY 


CENTER SHAFT AND 
RING GEAR ASSEMBLY 


D9075-1B 


D9073-D 


7. Remove needle bearing assembly 7F240 (4) from 
rear face of overdrive planet assembly, using 
screwdriver. 


CAUTION: Use care not to damage bearing. 
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07-01A-163 


DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove center shaft from ring gear. 


CENTER 
SHAFT 


RING 
GEAR 


1 


7" AAA LAA LAY ut 
HATTA 


D10697-A 


Assembly 
1. Install center shaft into overdrive ring gear. 


2. Install center shaft to ring gear with retaining ring 
7G375. 


D9075-1B 


3. Install needle bearing assembly 7F240 (4) with 
outer lip down on rear face of overdrive planet 
assembly. 


Transmission, Automatic, E40D 


07-01A-163 
NEEDLE 
BEARING 
ASSEMBLY 
7F240 (4) 
Cf 2 
XS 
OVERDRIVE 
PLANET 
ASSEMBLY 
D9076-C 


4. Install overdrive planet assembly into center shaft 
and ring gear assembly. 


NOTE: Different vehicle applications will have 
different planet assemblies. Refer to Master 
Parts Catalog for correct usage. 


OVERDRIVE 
PLANET 
ASSEMBLY 


om os. 


a ) 
Maes 


CENTER SHAFT AND 
RING GEAR ASSEMBLY 


D9073-D 
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07-01A- 164 Transmission, Automatic, E40D 


DISASSEMBLY AND ASSEMBLY (Continued) 


5. Install thrust washer 7L339 (3) on front of carrier. 


WASHER 
ToS ate 
< 
ZN 
TABS NU 
D9072-B 


6. Place thick end cap into outer race against small 
retaining ring. 


7. Install one-way clutch with lip toward thin end 
cap. 


8. Install thin end cap onto one-way clutch. 


NOTE: Inspect outer and inner races for scores 
or damaged surface areas where rollers or 
sprags contact races. Inspect rollers, sprags and 
springs for excessive wear or damage. Inspect 
spring and cage for bent or damaged spring 
retainers. 


NOTE: E40D overdrive one way clutch end caps 
must be installed as shown. The thick end cap 
has oil grooves (scallops) on the inner diameter 
and must be positioned toward the front of the 
transmission for proper lubrication. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / ray A aeyod.4 


9. 


SMALL 


oe: 
- 


ONE-WAY 
CLUTCH 
ASSEMBLY 
(LIP-END UP 
TOWARDS THIN END CAP) 


ouwee 
x 


07-01A-164 


OUTER 
RACE 


THICK END 
CAP WITH 
OIL GROOVES 


D10698-B 


Install inner race into one-way clutch assembly. 


NOTE: Inner race undercut must face toward 
small retaining ring. 


ONE-WAY 
CLUTCH 
ASSEMBLY 


D10699-A 


HAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01A-165 Transmission, Automatic, E40D 07-01A-165 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Install one-way clutch assembly into overdrive 12. Install needle bearing assembly 7G178 (5) onto 
ring gear with small retaining ring facing upwards. center shaft. Hold in place with a light film of 
NOTE: Inner race must rotate counterclockwise. petroleum jelly. 

NOTE: Inner bearing race lip must face up. 
ONE-WAY INNER 
CLUTCH RACE 
ASSEMBLY “zs = = Seta 
CUMIN, \ RETAINING 
A OD Vy RING 
! | \ i 
ob! me! NEEDLE BEARING 
( é (Caw See. ASSEMBLY 7G178 (5) 


—~- 


220€ 


as 
-~ 


i 


y, 
i 


NU 
OVERDRIVE 
RING 


—- GEAR 
ay 


D10694-A 


. D10701-A 
11. Install large outer race to ring gear retaining ring. 


LARGE 
OUTER RACE 
TO RING GEAR 
RETAINING 


D10700-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


intermediate / Overdrive Cylinder Assembly 


D9259-D 


Seal, Int. Clutch Inner 
Piston, Intermediate Clutch 
Seal, Int. Clutch Outer 
Spring, Int. Clutch Piston 
Disc 

Center Support Assembly 
Bolt, M12-1.75 x 31mm, 
Center Support Fluid Feed 
Washer, Center Support 
Thrust 

Seal, Direct Clutch Cast Iron 
Plate, Int. Clutch Pressure, 
Apply 

Plate, Internal Spline, Int. 
Clutch, Friction 

Plate, External Spline, Int. 
Clutch, Steel 


Plate, Int. Clutch Pressure, 
Rear 


Retaining Ring, Selective Fit 
Pressure Plate 

Plates, Internal Spline, O/D 
Plates, External Spline, O/D 
Retaining Ring, O/D Clutch 
Disc Spring 

Spring, O/D Clutch Piston 
Disc 

Piston, O/D Clutch 

Seal, O/D Clutch Piston, 
Outer 

Seal O/D Clutch Piston, 
Inner 

Retaining Ring Int. Clutch, 
Selective Fit 

Cylinder, O/D and Int. Clutch 
Bolt, M10-1.5 x 24mm O/D 
Cylinder Fluid Feed 


(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. Using Clutch Spring Compressor Plate 
T89T-70010-C2, Clutch Spring Compressor Bar 
T88C-77000-AH2 and Intermediate Clutch Spring 
Fixture T89T-70010-F, compress the overdrive 
return spring. 


RETURN 
SPRING 


CLUTCH SPRING INTERMEDIATE/ 
COMPRESSOR PLATE OVERDRIVE CYLINDER 
T89T-70010-F ASSEMBLY 


D9080-1A 


5. Remove overdrive piston. 


OVERDRIVE 
PISTON 


CLUTCH SPRING CLUTCH SPRING 
FIXTURE COMPRESSOR BAR 
T89T-70010-C2 T88C-77000-AH-2 


D9078-B 


2. Remove overdrive return spring retaining ring. 


D9081-1A 


6. Remove outer and inner seals, using O-ring Tool 
T71P-19703-C. 


O-RING TOOL 
INNER T71P-19703-C 


RETAINING 
RING 


D9079-B 


3. Remove compressor tool assembly. 
4. Remove return spring. 


D9082-1A 
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07-01A-168 


Transmission, Automatic, E40D 


07-01A-168 


DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove intermediate piston. 


INTERMEDIATE 
PISTON 


D9083-B 


8. Remove intermediate inner seal from cylinder 
bore, using O-Ring Tool T7 1P-19703-C. 


INTERMEDIATE 
OVERDRIVE 
CYLINDER 


O-RING TOOL 
T71P-19703-C D9084-B 


9. Remove outer seal from intermediate piston. 


INTERMEDIATE 
PISTON 


OUTER O-RING TOOL 
SEAL T71P-19703-C 


D9085-1A 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty powertrain Diya yin AHO A PPE INC. - 2014 
ALL RIGHTS RESERVED 


Assembly 


NOTE: Prior to re-assembly, inspect check bail, cup 
plugs and feed bolt threads for contamination or 
damage. Clean or replace as necessary. 


1. Install outer seal onto intermediate piston with lip 
seal facing down toward cylinder. 


OUTER 


EAL 
: INTERMEDIATE 


PISTON 


09083-B 


2. Install intermediate inner seal into cylinder bore 
with lip seal facing down toward cylinder. 


CYLINDER 
BORE 


\\ 


D10702-A 


07-01A-169 Transmission, Automatic, E40D 07-01A-169 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Install intermediate piston. 6. Install return spring. 


NOTE: Return spring must be installed with 
fingers facing up. 


INTERMEDIATE 
PISTON 


RETURN 
SPRING 


D9083-B 


4. Install overdrive outer and inner seals with lip seal peneo-tA 
facing down towards cylinder. 


7. Using Clutch Spring Compressor Plate 
T89T-70010-F, Clutch Spring Compressor Bar 
T88C-77000-AH2 and Intermediate Clutch Spring 
Fixture T89T-70010-C2, compress return spring. 


CLUTCH SPRING INTERMEDIATE/ 
COMPRESSOR PLATE OVERDRIVE CYLINDER 
T89T-70010-F ASSEMBLY 


INNER 
SEAL D10703-A 


5. Install overdrive piston. 


OVERDRIVE 


Ep ON CLUTCH SPRING CLUTCH SPRING 
FIXTURE COMPRESSOR BAR 
T89T-70010-C2 T88C-77000-AH-2 


D9078-B 


D9081-1A 
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Transmission, Automatic, E40OD 


07-01A-170 


DISASSEMBLY AND ASSEMBLY (Continued) 


8. Install overdrive return spring retaining ring. Make 
sure retaining ring is fully seated in groove. 


RETAINING 
RING 


D9079-B 


9. Remove tool assembly. 


Center Support 
Disassembly and Assembly 


1. Remove two cast iron seal rings and thrust 
washer. 


CENTER 


CAST IRON SUPPORT 


SEAL RINGS 
THRUST WASHER 


O-RING TOOL 
T71P-19703-C p9086-C 


Inspect thrust washer, center support seal ring 
grooves, hub inner and outer diameters and feed 
bolt threads for contamination or damage. Clean 
or replace as necessary. 


Install thrust washer using a light film of petroleum 
jelly to hold in place. 


Install two cast iron seal rings. 


Forward Hub and Ring Gear 


Disassembly 


1. Remove plastic thrust washer 7D090 (8C) from 
front face of hub. 


THRUST WASHER 
7D090 (8C) 


FORWARD HUB 
AND RING GEAR 


D9087-B 
2. Remove retaining ring using screwdriver. 


FORWARD HUB 
AND RING GEAR 


RETAINING 
RING 


p9088-B 
3. Remove forward hub from ring gear. 
| a i 
of 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 
1. Install forward hub into gear. 


FORWARD 
HUB 


09069-1A 


2. Install retaining ring securing forward hub to ring 
gear. 


NOTE: Make sure retaining ring is fully seated in 
ring groove. 


FORWARD HUB 
AND RING GEAR 


\ 
— f/ 
t 
4 \ 
———— (a == 
RETAINING 
RING 
D9088-B 


Install plastic thrust washer 7D090 (8C) on the 
hub, using petroleum jelly. 


THRUST WASHER 
7D090 (8C) 


FORWARD HUB 
AND RING GEAR 
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DISASSEMBLY AND ASSEMBLY (Continued) 


intermediate Brake Drum 


(Continued) 


One-Way Clutch — Outer 
Race 
One-Way Clutch — Inner 
Race 
Washer, Int. OWC, Thrust 


Drum Assembly, Int. Brake 


Seal, Direct Clutch Piston, 
Inner 


Seal, Direct Clutch Piston, 
Outer 

Piston Assembly, Direct 
Clutch 

Retainer and Spring 
Assembly, Direct Clutch 


70122 


7C096 


7B 164 


7B442 


7BO66 


377126-S 
377127-S 
377128-S 
377437-S 
377444-S 


D9260-D 


Retainer Ring, Direct Clutch 
Support Spring 

Washer, Int. Brake Drum, 
Thrust 

Plate, Internal Spline, Direct 
Clutch, Friction 

Plate, External Spline, Direct 
Clutch, Steel 

Plate, Direct Clutch Pressure 
Retainer Ring, Direct Clutch 
Plate, Selective Fit 
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07-01A-173 


DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 
1. Remove outer race. 


OUTER RACE 


D9091-B 


2. Remove one-way clutch assembly and top end 
Cap. 


ONE-WAY 
CLUTCH 
ASSEMBLY 


D10704-A 


3. Remove bottom end cap. 


090983-1A 


Transmission, Automatic, E4OD 


07-01A-173 


4. Remove large thrust washer 7G401 (7) from rear 
face of intermediate brake drum assembly. 


INTERMEDIATE 
BRAKE DRUM 
ASSEMBLY 


D3S034-C 


5. Remove small thrust washer 7CO96 (8A) from 
front face of intermediate brake drum assembly. 


THRUST 


INTERMEDIATE WASHER 
BRAKE ORUM 7C096 
ASSEMBLY p9095-C 


6. Remove retaining ring using screwdriver. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove pressure plate (thick) and clutch pack. 
Tag for re-assembly. 


PRESSURE 
PLATE 
(THICK) 


CLUTCH 
PACK 
D9097-D 


8. Install Clutch Spring Compressor Tool 
T65L-77515-A and remove return spring 
retaining ring. Remove compressor tool. 


CLUTCH SPRING 
COMPRESSOR TOOL 
T65L-77515-A 


TWAS 
<< 
W, 
S\. RETAINING 
RING 
09098-B 
9. Remove return spring assembly. 
RETURN 
SPRING 
ASSEMBLY 
D9099-B 


Transmission, Automatic, E40D 


07-01A-174 


10. Remove direct clutch piston from intermediate 
brake drum. 


DIRECT CLUTCH 


INTERMEDIATE 
BRAKE DRUM 


D9100-B 


11. Remove inner and outer seals from drum using 
O-Ring Tool T7 1P-19703-C. 


O-RING TOOL OUTER 
T71P-19703-C SEAL 


D9101-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 
1. Install inner seal into intermediate brake drum site 
with seal lip facing down. 
INNER 
SEAL 


— 


seqeuebunals 


KA 


INTERMEDIATE 
BRAKE DRUM 


D9103-1A D9100-B 
2. Install outer seal into intermediate brake drum 5. Install return spring assembly. 
with seal lip facing down. NOTE: Make sure protrusions on spring retainer 
are properly engaged with lugs on clutch piston. 
= SEAL 
KY geatu tans ” 
+ > 
xo eceaan ZN 


RETURN 
SPRING 
D9102-1A ASSEMBLY 
3. Inspect direct clutch piston check ball for 
freedom of movement and proper seating. Clean 
with solvent if necessary. Replace piston if D9099-B 
damaged. 
4. Install direct clutch piston into intermediate brake 
drum. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Compress return spring assembly using Clutch FEELER 
Spring Compressor Tool T65L-77515-A. Install GAUGE 
retaining ring, then remove compressor tool. 

CLUTCH SPRING 
COMPRESSOR TOOL 
T65L-77515-A 


<= 
RETAINING D9104-1A 
RING 
9. Install large intermediate one-way thrust washer 
7G401 (7) on face of cylinder. 
D9098-B 

NOTE: Soak the clutch plates with clean RerEA 
Motorcraft MERCON® Multi-Purpose Automatic 7G401 (7) 


Transmission Fluid (E4AZ-19582-B) or equivalent 
for fifteen minutes. 


7. Install three or four plate clutch pack (depending 
on model), starting with steel plate and 
alternating with friction plates. Install pressure 


<a 
plate (thick). (ye ea 
PRESSURE INTERMEDIATE 
PLATE BRAKE DRUM 
(THICK) ASSEMBLY 
D9094-C 


10. Install bottom end cap up. 
NOTE: Top and bottom end caps are identical. 


BOTTOM 
END CAP 


CLUTCH 
PACK 


D9097-D 


8. Install selective retaining ring. Check stack-up in 
three positions 120° apart using feeler gauge. If 
not within specification, install correct selective 
retaining ring and recheck. 


Specification: 

1.52-1.15mm (0.060-0.045 inch) - 4 plate 
1.15-.76mm (0.045-0.030 inch) - 3 plate 
Selective Retaining Rings 
1.65-1.75mm (0.065-0.069 inch) 
1.88-1.98mm (0.074-0.078 inch) 
2.11-2.21mm (0.083-0.087 inch) 


D10705-A 
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Transmission, Automatic, E40D 


DISASSEMBLY AND ASSEMBLY (Continued) 
11. 


Install one-way clutch assembly onto inner race. 
Install top end cap. 


NOTE: Lip on the one-way clutch should be up. 


TOP END 
CAP 


-” 
4 


ry * UY t 


ONE-WAY 
CLUTCH 
ASSEMBLY 


D10704-A 


12. Install outer race and check that race turns 
counterclockwise. 


NOTE: Shoulder on outer race must be up. 


D10706-A 


07-01A-177 


13. Using a light film of petroleum jelly, install 


intermediate brake drum thrust washer 7CO96 
(8A) on face of cylinder. 


THRUST 
INTERMEDIATE WASHER 
BRAKE DRUM 7C096 (8A) 
ASSEMBLY 


D9095-D 
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Transmission, Automatic, E40D 


07-01A-178 


DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


7D019 
7F374 (8B) 
7A360 
7A548 


7A548 


7TA262 


7D256 


7B070 


(Continued) 


Seal, Forward Clutch 
Cylinder 

Bearing, Forward Clutch 
Needle (8B) 

Cylinder Assembly, Forward 
Clutch 

Seal, Forward Clutch Piston, 
Inner 

Seal, Forward Clutch Piston, 
Outer 

Piston Assembly, Forward 
Clutch 

Ring, Forward Clutch Piston 
Spring 

Spring, Forward Clutch 
Piston Disc 


377127-S 
7BO66 


7E085 
7B442 
7E311 
7BO66 


377127-S 
377437-S 
377444-S 
386841-S 
386842-S 


Ring, Forward Clutch Spring 
Plate, Forward Clutch 
Pressure (Beveled) 
Spring, Forward Clutch 
Pressure 

Plate, External Spline, 
Forward Clutch, Steel 
Plate, Internal Spline, 
Forward Clutch, Friction 
Plate, Forward Clutch 
Pressure, Rear (Thick) 
Ring, Forward Clutch 
Pressure Plate, Retaining, 
Selective Fit 
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DISASSEMBLY AND ASSEMBLY (Continued) 


1. Remove needle bearing assembly 7D234 (9A) 
from inner face of cylinder. 


NEEDLE 
BEARING 
ASSEMBLY CAST IRON 
7D234 (9A) SEAL RINGS 
FORWARD 
la CLUTCH 
CYLINDER 
D9105-B 
2. Remove needle bearing assembly 7F374 (8B). D9106-B 


NEEDLE BEARING 4. Remove retaining ring. 


ASSEMBLY 
7F374(8B) 


RETAINING 
RING 


FORWARD 
CLUTCH 
CYLINDER 


D9275-B 


3. Remove both seal rings from grooves. 


D9107-B 


5. Remove pressure plate (thick). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Remove three or four plate clutch pack, : RETURN 
(depending on transmission model), cushion o” SPRING 
spring and beveled pressure plate. Tag for ’ 
re-assembly. nan 

PRESSURE 
PLATE (THICK) 


D9110-1A 


9. Remove steel ring from piston groove. 


CLUTCH 
PACK 


BEVELED 
CUSHION — PRESSURE 
ie coNe D9108-C 


7. Remove return spring retaining ring. 


PISTON RING 
RETURN SROONE p9111-1A 
10. Remove piston from cylinder using compressed 
air. 
APPLY AIR HERE TO REMOVE PISTON 
QO Res 
RING Dy cle 
D9109-B YY CO) 
8. Remove return spring. LAIN | 
~~ PZ 
Usa 


D10707-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Remove outer seal from piston. 2. Inspect piston check ball for freedom of 
movement and proper seating. Replace piston 
assembly if necessary. Clean with a suitable 
solvent if necessary. 


PISTON 
D9113-8 
12. Remove inner seal from the cylinder using O-Ring 
Tool T7 1P-19703-C. rie sania 
O-RING ith li j 
ee Sie eee 3. stra seal on piston with lip facing up as 
SEAL 


\ SEAL 
(LIP UP) 


CYLINDER 
PISTON 
D9113-B8 
D9114-1A 
4. Install piston into cylinder using Lip Seal Protector 
1. Install inner seal in cylinder. LIP SEAL 
PROTECTOR 
INNER T77L-77548-A 


PISTON 


CYLINDER 


CYLINDER 


D9116-1A 


D9115-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Install steel ring into groove on piston. 


PISTON 


ROOVE 
a D9111-1A 


6. Install return spring with the return spring fingers 
against the piston / steel ring. 


CAUTION: Return spring and steel ring must 
be positioned so that both ends of the ring 
are visible in the notch between the fingers 
of the spring to ensure durability of the 
return spring. 


RETURN 
SPRING 


D9110-1A 


STEEL 


io RING 
Bean OPENING 
SPRING 

& D10709-A 


7. Install retaining ring. Verify proper seating in 
groove. 


Transmission, Automatic, E4OD 


RETURN 
SPRING 
RETAINING 
RING 
D9109-B 


8. Install pressure plate (beveled face down). 
9. Install cushion spring. 


10. Install three steel plates and three friction plates, 
or four steel plates and four friction plates 
(depending on transmission model). Alternate 
steel and friction starting with a steel plate. 


NOTE: Soak the clutch plates with clean 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid (E4AZ-19582-B) or equivalent 
for fifteen minutes. 


11. Install pressure plate (thick). 


PRESSURE 
PLATE (THICK) 


CLUTCH 


PACK 
BEVELED 
CUSHION — PRESSURE 


D9108-C 


12. Install selective retaining ring. 


07-01A-182 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Using feeler gauge, check stack-up clearance in 15. Install cast iron seal rings in grooves. 


three positions 120° apart. If not within 
specification install correct snap ring and 
recheck. 


Stack Up Clearance Specification: 
1.40-0.76mm (0.055-0.030 inch) 
Selective Snap Ring Thickness: 
1.42-1.52mm (0.056-0.060 inch) 
1.88-1.98mm (0.074-0.078 inch) 
2.34-2.44mm (0.092-0.096 inch) 
2.79-2.90mm (0. 110-0. 114 inch) 
3.25-3.35mm (0. 128-0. 132 inch) 


CAST IRON 
SEAL RINGS 


D9106-B 


16. Using a light film of petroleum jelly, install needle 
bearing assembly on inner face of cylinder, with 
large O.D. radius facing inward. 


FEELER 
GAUGE 


D7877-1A 


14. Using a light film of petroleum jelly, install needle 
bearing assembly 7F374 (8B) with large I.D. 


radius facing inward. 


NEEDLE 


NEEDLE BEARING 
BEARING 


ASSEMBLY 
7F374(8B) 
ASSEMBLY 
7D234 (9A) 
FORWARD 
CLUTCH 
CYLINDER 
D9105-B 


FORWARD 
CLUTCH 
CYLINDER 


D9275-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Forward Planet Assembly 
Disassembly 


1. Remove needle bearing assembly 7D234 (9B) 
from carrier. 


FORWARD 
PLANET ASSEMBLY 


THRUST 
WASHER 
7A166(10A) 


D9118-B 


Install needle bearing assembly 7D234 (9B) on 
inner face of planet assembly. 


NEEDLE BEARING 


ASSEMBLY NOTE: Install notched inner race facing outward 
7D234 (9B) sarc and large O.D. radius facing inward. 
2. Remove thrust washer 7A 166 (10A) from front FORWARD 
side of forward planet assembly. PLANET ASSEMBLY 


THRUST 
WASHER 
7A166(10A) 


NEEDLE BEARING 
ASSEMBLY 


7D234 (9B) D9117-C 


D9118-B 


Assembly 


1. Place thrust washer 7A 166 (10A) on front side of 
planet assembly, using petroleum jelly to hold in 
place. 


NOTE: Thrust washer tabs go into carrier slots. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Input Shell 
Disassembly and Assembly 


1. Remove and discard retaining ring from reverse 
Sun gear using retaining ring pliers. 


REVERSE 
SUN GEAR 


RETAINING 
RING 


D9121-1A 


Assembly 


1. Install reverse sun gear, so that lube hole in sun 
gear is between stand-off pads on input shell. 


INPUT SUN 
SHELL GEAR 
ASSEMBLY REVERSE 


D9119-C 


2. Remove thrust washer 7D066 from input shell. 


D9121-1A 


2. Install input shell thrust washer 7D066 onto 
reverse sun gear. 


09120-1A 


3. Remove reverse sun gear from input shell. ms LD. 


D9120-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Install new retaining ring onto reverse sun gear 2. Remove front thrust washer 7A 166 (10B). 
using retaining ring pliers. Assembly 
eee care not to over-extend 1. Install front thrust washer 7A 166 (10B) with tabs 
g ring. positioned in slots on planet assembly. Hold in 
place using petroleum jelly. 
RETAINING 
RING 
THRUST 
WASHER 


7A166(10B) 


REVERSE 


PLANET 
ASSEMBLY 
D9123-C 
Beye 2. Install rear thrust washer 7A 166 (11) with tabs 
ASSEMBLY positioned into slots on planet assembly. Hold in 


place using petroleum jelly. 


THRUST WASHER 


7A166(11) NX 


Reverse Planet Assembly 
Disassembly 
1. Remove rear thrust washer 7A 166 (11). 


THRUST WASHER 


7A166(11) XY 


REVERSE 
PLANET 
ASSEMBLY D9122-C 


ASSEMBLY 
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Transmission, Automatic, E40D 


DISASSEMBLY AND ASSEMBLY (Continued) 


Low Reverse One-Way Clutch 


387031-S5 


7A153 
7D164 
377132-S 
7B067 


377 135-S 
7A089 


(Continued) 


Retaining Ring (For Output 
Shaft) 


Gear, ea Shaft Ring 
Hub and Race, Output Shaft 
Retaining Ring 

Hub Assembly, Reverse 
Clutch 

Retaining Ring 

Clutch Assembly, Reverse 
Overrunning 


Disassembly and Assembly 


1. 


Remove reverse ring gear and hub assembly and 


needle bearing assembly 7G178/7D422 (12) 
from low reverse one-way clutch hub. 


REVERSE RING GEAR 
AND HUB ASSEMBLY 


SWNT TF 


07-01A-187 


Bearing Assembly, Output 
Shaft Hub, Thrust 

Race, One-Way Clutch Inner 
Retainer and Spring 
Assembly, Reverse Clutch 
Seal, Reverse Clutch Piston, 
Outer 

Seal, Reverse Clutch Piston, 
Inner 

Piston, Reverse Clutch 


Bolts, 5/16 x 1.9 (OWC to 
Case) 


NEEDLE 
BEARING 
ASSEMBLY 
7D422 

(12) 


LOW/REVERSE ONE-WAY 
CLUTCH HUB 


D9124-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Remove retaining ring from low reverse one-way 
clutch hub. 


pie mig 


D9125-B 


3. Remove brass bushing 7E 194 and, if necessary, 
one-way clutch assembly from reverse clutch 
hub. 


RETAINING 
RING 


REVERSE 
CLUTCH 


ONE-WAY HUB 


CLUTCH 
ASSEMBLY DeIZ6C 


Assembly 


NOTE: Check clutch hub thrust surfaces for scores 
and clutch hub splines for wear. Replace all worn 
parts. 


NOTE: Inspect outer and inner races for scores or 
damaged surface areas where rollers or sprags 
contact races. Inspect rollers, sprags and springs for 
excessive wear or damage. Inspect spring and cage 
for bent or damaged spring retainers. 


Transmission, Automatic, E40D 


07-01A-188 


1. Install one-way clutch rollers and brass bushing 
7E194. 


2. Install retaining ring onto one-way clutch hub. 


Reverse Clutch Piston 
Disassembly and Assembly 
1. Remove outer piston seal. 


REVERSE 
CLUTCH 
PISTON 


D9127-1A 


2. Remove inner piston seal. 


REVERSE 
CLUTCH 
PISTON 


D9128-1A 


3. Install inner and outer piston seals. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Extension Housing 
Disassembly and Assembly 


1. Using Extension Housing Seal Remover 


T74P-77248-A and Slide Hammer T50T-100-A 
remove seal. 


EXTENSION 
HOUSING 
SEAL REMOVER 
T74P-77248-A 


SLIDE 
HAMMER 
T50T-100-A 


09129-1A 
2. Install extension housing seal, using Extension 
Housing Seal Replacer T61L-7657-B. 


aS 


EXTENSION . Cy 


HOUSING SEAL 
REPLACER 
T61L-7657-B 


D9130-1A 


Transmission, Automatic, E40D 


Subassemblies 


Intermediate Brake Drum and Forward Clutch 
Assemblies 


Assembly 


1. Verify that thrust washer 7CO96 (8A) is installed 
onto intermediate brake drum. Make sure tabs 
are seated properly into slots. 


NOTE: Use a light film of petroleum jelly on the 
thrust washer. 


THRUST 


INTERMEDIATE 
BRAKE DRUM 


09134-B 


2. Install forward clutch onto intermediate brake 


drum by rotating until fully seated. 


FORWARD 
CLUTCH 


INTERMEDIATE 
BRAKE DRUM 


D9135-1A 


07-01A-189 
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DISASSEMBLY AND ASSEMBLY (Continued) 


FORWARD 
CLUTCH 


INTERMEDIATE = ~ 8 
BRAKE DRUM 


D9136-1A 


3. Verify that the needle bearing assembly 7D234 
(9B) is installed into the forward clutch assembly. 


NOTE: Use a light film of petroleum jelly on the 
needle bearing assembly. Install with large O.D. 
radius facing inward. 


NEEDLE 
BEARING 
ASSEMBLY 


INTERMEDIATE 
BRAKE DRUM/ 
FORWARD CLUTCH 
ASSEMBLIES 


D9137-C 


4. Apply alight film of petroleum jelly to plastic 


thrust washer 7D090 (8C) and place onto 
forward clutch hub. Place forward clutch hub 
assembly into intermediate brake drum and 
forward clutch assembly. 


FORWARD 
CLUTCH 
HUB 
ASSEMBLY 
PLASTIC 
THRUST 
WASHER 
7D090 
(8C) 
INTERMEDIATE 
BRAKE DRUM/ 
FORWARD 
CLUTCH 
ASSEMBLY 
D9138-D 
INTERMEDIATE 
BRAKE DRUM 
AND FORWARD 
CLUTCH ASSEMBLY D9139-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Apply a light film of petroleum jelly to thrust 
washer 7A 166 (10A) and place onto forward 
planet assembly. Tabs on thrust washer must NEEDLE 
engage slots on planet assembly. Place planet 
assembly into forward clutch hub assembly. 


FORWARD 
PLANET 
ASSEMBLY 


THRUST WASHER 
7A166 (10A) \__ 


D9142-B 


7. Align input shell notches with intermediate brake 
drum lugs. 


D9140-C 


INTERMEDIATE BRAKE DRUM, INPUT 
FORWARD CLUTCH SHELL 
ASSEMBLY AND FORWARD 
:PLANET ASSEMBLY 


INTERMEDIATE 
BRAKE DRUM 
ASSEMBLY 


D9143-B 


D9141-1B 


6. Verify needle bearing assembly 7D234 (9A) is 
installed into forward planet assembly. 


NOTE: Apply a light film of petroleum jelly to 
needle bearing to hold in place. Install with large 
O.D. radius facing inward. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Install input shell onto assembly and rotate until 
fully seated. 


CLUTCH 
DIRECT, FORWARD CLUTCH AND INPUT SHELL ASSEMBLY REMOVER/ 


REPLACER 
T89T-70010-E 


INSTALL TOOL HOOK 
INTO INPUT SHELL 
NOTCH D9145-B 


Overdrive Ring Gear/Center Shaft/Coast Clutch 


Assembly 
D9144-1A 1. Install overdrive ring gear /center shaft assembly 
onto coast clutch. 


9. Verify that the needle bearing 7F374 (8B) is 
installed. If not, apply a light film of petroleum jelly 
to needle bearing 7F374 and install into front end 
of forward clutch assembly with the large O.D. 
radius facing inward. 


OVERDRIVE RING GEAR 
CENTER SHAFT ASSEMBLY 


NEEDLE BEARING 
ASSEMBLY 
7F374(8B) 


COAST CLUTCH 


FORWARD 

CLUTCH 

CYLINDER 

ee D10710-B 
10. Install Intermediate Brake Drum, Forward Clutch NOTE: Soak friction plates in Motorcraft 

and Input Shell Clutch Remover /Replacer MERCON® Multi-Purpose Automatic 
T89T-70010-E and proceed with transmission Transmission Fluid XT2-QDX, DDX 
assembly. E4AZ-19582-B (ESP-M2C 166-H) or equivalent 


for 15 minutes. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Install coast clutch pack plates alternately, 
starting with steel plate, then install pressure 
plate. Install retaining ring. 


Forward, Direct, Intermediate, Overdrive, 
Coast and Reverse Clutches 


1. Inspect the clutch cylinder thrust surfaces, piston 
bore, and clutch plate splines for scores, burrs or 
wear. Minor scores or burrs may be removed with 
an oil stone. Replace the clutch cylinder if it is 
badly scored or damaged. 


Check the fluid passage in the clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
clutch piston for scores and replace if necessary. 
Inspect the check balls for freedom of movement 
and proper seating. 


Check the clutch release spring for distortion and 
cracks. Replace the spring (including wave 
spring) if it is distorted or cracked. 


Inspect the friction clutch plates, steel clutch 
plates, and clutch pressure plate for worn or 
scored surfaces. Replace all parts that are 
scored, burred or burnt. 


PRESSURE RETAINING 
RING 


COAST CLUTCH 
PACK PLATES 


CENTER SHAFT 
ASSEMBLY 


Check the clutch plates for flatness and fit on the 
clutch hub splines. Discard any plate that does 
not slide freely on the splines or that is not flat. 


: INNA 
ul Check the clutch hub thrust surfaces for scores 
and the clutch hub splines for wear. Replace all 
worn parts. 


D10711-A 


CLEANING AND INSPECTION 


Output Shaft 


Transmission _ 1. Inspect the output shaft bearing surfaces for 
CAUTION: The friction clutch plates, bands and wear or scores. If excessive wear or scores are 


synthetic seals should not be cleaned in a vapor found, replace shaft and inspect mating 
degreaser or with any type of detergent solution. components. 


To clean these parts, wipe them off with a lint-free . Check the splines on the output shaft for wear. 
cloth. New clutch plates or bands should be soaked in Replace the shaft if the splines are excessively 


the specified transmission fluid for 15 minutes before worn. Inspect all the bushings for wear. Replace if 
being assembled. worn or damaged. 


Clean all other parts with suitable solvent and use 
moisture-free air to dry off all parts and clean out fluid 
passages. 

Electrical Connectors and Solenoid Body 


Any time an electrical connector or solenoid body is 
disconnected, inspect the connector for terminal 
Valve Bodies condition, corrosion and contamination. Also inspect 
1. Clean all parts, except non-metallic check balls, the connector seal for damage. Clean, repair or 
thoroughly in clean solvent and blow dry with replace as required. 
moisture-free compressed air. 


Inspect all valve and plunger bores for scores. 

Check all fluid passages for obstructions. Inspect 

all mating surfaces for burrs and scores. If One-Way Clutches 

necessary, use an oil stone to polish valves . Inspect the outer and inner races for scores or 
and plungers. Avoid rounding the sharp damaged surface areas where the rollers or 
edges of the valves and plungers. sprags contact the races. 


Inspect all springs for distortion. Check all valves . Inspect the rollers, sprags and springs for 
and plungers for free movement in their excessive wear or damage. 


respective bores when dry. . Inspect the spring and cage for bent or damaged 
Roll the valves on a flat surface to check for bent spring retainers. 
condition. 
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CLEANING AND INSPECTION (Continued) 


Case Assembly 


Inspect the case assembly for cracks and stripped 
threads. Inspect the gasket surfaces and mating 
surfaces for burrs. Check the vent for obstructions, 
and check all fluid passages for obstructions. 


Inspect the case assembly bushing for scores. Check 
all parking linkage parts for wear or damage. 


If the transmission case assembly thread is damaged, 
service kits (helicoil) may be purchased from local 
jobbers. To service a damaged thread, follow 
procedures furnished in the helicoil kit. 


Planet Assemblies 


NOTE: Individual parts of the planet assemblies are 
not serviceable. 


1. The pins and shafts in the planet assemblies 
should be checked for loose fit and/or damage. 
Use a new planet assembly if either condition 
exists. 


Inspect the pinion gears for damaged or 
excessively worn teeth. 


Check for free rotation of the pinion gears. 


Check for damage in the overdrive planet 
assembly. 


Thrust Bearings 


Wash the thrust bearings thoroughly in cleaning 
solvent. Blow the bearings dry with compressed air. 


Make certain the bearings are clean and then lubricate 
with transmission fluid. Replace any bearings and 
races which show signs of pitting or roughness. 


Converter and Transmission Cooler 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material, or 
band material may have been carried into the 
converter and oil cooler. These contaminants are a 
major cause of recurring transmission troubles and 
MUST be removed from the system before the 
transmission is put back into service. 


Whenever a transmission has been disassembled to 
replace worn or damaged parts or because the valve 
body valves stick repeatedly from foreign material, the 
torque converter, transmission cooler and cooler lines 
MUST be cleaned by using a mechanically agitated 
cleaner, such as Rotunda Torque Converter / Oil 
Cooler Cleaner 014-00028 or equivalent. 


NOTE: Mineral spirits used to clean the torque 
converter must be fresh, non-chlorinated and 
non-halogenated. 


Flush the converter of the remaining solvent using this 
procedure. 
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Transmission, Automatic, E40D 


Thoroughly drain remaining solvent through the 
drain plug. 


Add 1.9L (2.0 U.S. quarts) of clean transmission 
fluid to the converter. Agitate by hand. 


Thoroughly drain solution through the drain 
plug. 


Transmission Fluid Drain and Refill 


Normal maintenance and lubrication requirements do 
not necessitate periodic automatic transmission fluid 
changes. If a major service, such as a clutch, band, 
bearing, etc., is required in the transmission, it will 
have to be removed for service. At this time the 
converter transmission cooler and cooler lines 
must be thoroughly flushed to remove any 
contamination. 

The transmission fluid and torque converter should be 
drained and refilled every 48,000 km (30,000 miles) if 
the vehicle is operated under severe conditions. Use 
only Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid (E4AZ-19582-B) or equivalent. 
Severe service would include one or more of the 
following driving conditions: 


@ Operating during hot weather (above 32°C (90°F) 
and carrying heavy loads and driving in hilly terrain. 

@ Operating at maximum loads. 

@ Towing a trailer or slide-in camper. 

@ Door-to-door delivery, police or taxi. 

@ Operating a PTO unit. 


CAUTION: Use of a fluid other than specified 
could result in transmission malfunction and/or 
failure. 


When filling a dry transmission and converter, refer to 
Specifications for capacity. Check the fluid level. 


Oil Cooler Line Leakage 


When fluid leakage is found at the oil cooler, the cooler 
must be replaced. Refer to Section 03-03. 


When fluid cooler steel lines must be replaced, each 
replacement line must be fabricated from the same 
size inside diameter and length steel line as the original 
line. 


Using the old line as a guide, bend the new line as 
required. Add the necessary fittings, and install the 
line. 


After the fittings have been tightened, check and add 
fluid as necessary. Check for fluid leaks. If anti-drain 
back valve was present in replaced line, it must be 
reinstalled in the new steel line. 


07-01A-194 


07-01A-195 Transmission, Automatic, E40D 07-01A-195 
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SPECIFICATIONS 


Transmission 


[Description «| Nm 
4.9/5.0/5.8L Eng. Plate to Trans. 16-22 12-16 
7.5L Engine Plate to Trans. 16-22 12-16 


Description Lb-Ft 


in and Out Lever to Manual Control 
Shaft 


inner OWC Race to Case 


41-54 


Lb-Ft 


24-34 18-25 
6-12 


9-11 80-100 
(In-Lb) 
80-100 
(In-Lb) 


Main Accum and Sol. Body to Case 9-11 80-100 
(In-Lb) 


Line Pressure to Case — Plug 


Center Support to Fluid Feed 11-16 8-12 


Center Support to Hub Q9- 80-120 
(In-Lb) 


Connector-Cooler Line to Case 24-31 18-23 
Conn. 3/8 Cooler Line Motorhome 24-31 18-23 


Lower Body to Main Body 


Main and Lower Body to Case 


Connector — Radiator-to-Tube 23-31 17-23 


Connectors, Radiator-to-Tube, 27-31 20-23 
Motorhome, 3/8 O.D. 


Manual Lever to Shaft — Nut 27-39 


Manual Lever Position Sensor 55-75 


(In-Lb) 
6-10 
15-25 
10-12 


Motorhome 5/16 0.D 24-30 18-22 


Cooler Tube, Transmission, 5/ 16 12-24 9-18 
O.D. 


O/Drive Cylinder Fluid Feed 8-14 

Oil Pan Drain Plug 20-34 
Oil Pan to Case 14-16 
Oil Pump Body to Case 24-31 
22-27 
22-27 
9-11 


Cooler Tube, Motorhome, 3/8 0.D. 22-30 16-22 


13 
Cooler Tube, Motorhome, 5/16 16-24 12-18 
O.D 
Auxiliary Cooler Tube 9-18 7-13 
Transmission, 5/16 0.D 
7 


16-20 
16-20 


80-100 
(In-Lb) 
Reinforcing Plate to Case 9-11 80-100 
(In-Lb) 
Solenoid Body to Main Body 9-11 80-100 
(In-Lb) 


36-54 
(In-Lb) 


Parking Rod Abutment to Case 
Parking Rod Guide Plate to Case 
Positive Detent Spring to Case 


Auxiliary Cooler Tube, Motorhome, 22-30 16-22 
3/80.D. 

Auxiliary Cooler Tube, Motorhome, 16-24 12-18 
5/160.D. 

Control Assembly to Pump 24-31 18-23 


Converter Drain Plug 24-27 18-20 
Dust Cover to 7.3L Plate 16-22 12-16 


Speedo Plug to Extension Housing 


Starter to Engine Plate 4.9/5.8L 
Start to Engine Plate 7.5L 
Stator Support to Pump Body 


27-46 
27-46 
9-11 


Dust Cover to 7.5L Plate 3- 30-60 
(In-Lb) 


12:16 
12:16 
20-29 
33-40 


Extension to Rear Engine Mount 81-108 60-80 
(4x2) 

Extension to Rear Engine Mount 81-108 60-80 
(4x4) 

Extension to Rear Engine Mount — 68-95 50-70 
Motorhome 


Filler Tube to 7.3L Engine 24-35 


80-100 
(In-Lb) 


6-12 
38-52 
49-66 
49-66 
38-52 


Throttle Pressure Case — Plug 
Trans. to 4.9/5.0/5.8L Engine 
Trans. to 7.3L Engine 


52-71 
66-89 
66-89 
52-71 
Trans. to 7.5L Engine 52-71 
Trans. to 5.8L Engine 0.8500 52-7 1 


Valve — 3/8 Cooler Line — 24-31 
Motorhome 


Valve Assembly — Cooler Check 24-31 
to Case 


Valve Body to Case — Long 9-11 80-100 
(In-Lb) 


Valve Body to Case — Short 9-11 80-100 
(In-Lb) 


Valve Body to Case — Nut 9-11 80-100 
(In-Lb) 


Trans. to 7.3L Engine 
Trans. to 7.5L Engine 


18-23 


18-23 


Filler Tube to Intake Manifold — 39-57 
7.3L (In-Lb) 
Filler Tube to Manifold — Nut 18-23 13-17 
4.9/5.8/7.5 


Flywheel to Converter — Nut 27-46 


Heat Shield to Solenoid Body 9-11 80-100 
(In-Lb) 


(Continued) 
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SPECIFICATIONS (Continued) 


Cooling Lines — E40D 
Auxiliary Cooler Tube 
Radiator Connector Nuts | Transmission Tube Nuts Nuts 


Vehicle FtLbs | Nm | Fttlbs | Nm | FtLbs Tube O.D. 


F-Series, Econoline and Bronco 17-23 12-25 7-13 5/16 
F-SuperDutyMotorhomeChassis_| 20-23 | 28-32 | 16-22 | 22-30 | 6-22 | 22-30 | 3/8 


CLUTCH PLATE USAGE & CLEARANCE SPECIFICATIONS 


Selective Snap Rings 
Intermediate Clutch Steel Clearance Part Number Thickness (In.) 
4.9L /5.0L 1 2 .057-.023 in. ESTP-7B421-BA .081-.077° 
§.8L/7.3LD/7.5L 2 3 


(1.44-0.59mm) 
.063-.029 in. 
4.9L/5.0L 3 .045-.030 in. 377 128-S .087-.083 
(1.15-.076mm) 377127-S .078-.074 
§.8L/7.3LD/7.5L .060-.045 in. 377 126-S .069-.065 
(1.52-1.15mm) 


Overdrive Clutch 
4.9L/5.0L/5.8L/7.3L/7.5L° (Prior to 93-1/2) 


(1.61-0.73mm) 


2 2 .047-.022 in. ESTP-7B421-EA .142-.138 


(1.20-0.55mm) | ESTP-7B421-DA .122-.118 
E9TP-7B421-CA .102-.098 
7.5L (93-1/2 and Later) 3 3 .059-.033 in. ESTP-7B421-BA .081-.077 


ESTP-7B421-AA .06 1-.057 


(1.5-.85mm) 


Coast Clutch 
All 


N804952-S 
N804951-S 
N804950-S 


.089-.085 
.073-.069 
.057-.053 


.045-0.25 in. 
(1.14-0.62mm) 


Forward Clutch 
4.9L/5.0L 


.055-.030 in. 377437-S .056-.060 


(1.40-0.76mm) 377127-S .074-.078 
5.8L/7.3LD/7.5L = 377444-S .092-.096 
386841-S .110-.114 


386842-S -128-.132 


Low/Reverse Clutch 
4.9L/5.0L/5.8L/7.3LD 


.104-.027 in. N805207-S* .074-.078° 


(2.64-0.68mm) 
.113-.027 in. 
(2.87-0.68mm) 


7.5L 


a Anon-selective snap ring. 
b Plus a steel wave cushion spring installed between the front pressure plate and a steel separator plate. 
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SS a a a a a I a a ESET 


SPECIFICATIONS (Continued) 


Fluid Capacity 


Tool Number / 
Description illustration 
T78P-3504-N 
a 


Locknut Pin Remover 
T78P-3504-N 


Motorcraft Mercon® Multi-Purpose Automatic Transmission 
Fluid Ford Part No. EAZ-19582-B Ford Specification 
ESP-M2C 166-H or equivalent. 


Transmission 
Type Liters Quarts 


TOOL-4201-C 
a ee Siciincics «apenas 
Approximate capacity includes cooler and lines. Fluid 
level indicator should be used to determine actual fluid 
requirement and fluid specifications. Check level at 
operating temperature. DO NOT OVERFILL. An 
additional .3 quart (.3 liter) is required if vehicle has an 
auxiliary cooler. 


NOTE: The F-Super Duty Motorhome stripped chassis 
used an additional 1.0 quart (0.9 liter) of fluid for the 
auxiliary cooler. 


T67P-7341-A 
Shift Linkage Insulation Tool 


T67P-7341-A 


SPECIAL SERVICE TOOLS /EQUIPMENT 


Tool Number / 
Description iIlustration 


TS50T-100-A 


Impact Slide Hammer (use 
w/T89T-700 10-A) 


TSOT-100-A 


TS59L-100-B 
Impact Slide Hammer ee ae 
TS9L-100-B 
ae so 


T84P-7341-A 
Shift Linkage Grommet 
Remover 


T84P-7341-B 
Shift Linkage Grommet 
Replacer 


T84P-7341-B 


T61L-7657-B 
T581-101-B a teal Housing Seal gy 
Puller P T61L-7657-B 


T58L-101-B 


T77L-7697-C 
Extension Housing Bushing 
Replacer 


T77F-1102-A 
Puller 


a 


T77L-7697-C 


TS7L-77820-A 


T8OL-7902-A 


T77L-7697-D 
Extension Housing Bushing 


T77F-1102-A Remover 


TOOL-1175-AC 
Seal Remover 


T57L-77820-A 
Pressure Gauge 
TOOL-1175-AC 

T77F-1176-A 

Clutch Spring Compressor 


T80L-7902-A 


End Play Checking Tool 
TT77F-1176-A 


(Continued) 


(Continued) 
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07-01A-198 Transmission, Automatic, E40D 07-01A-198 
SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


Tool Number/ 
Description Itlustration 


T81P-7902-C 
T81P-7902-C 


Torque Converter Handles 


T71P-19703-C 
O-Ring Tool 


T89T-70010-A 
Pump Puller Adaptors 


T89T-700 10-B 
Aligning Pin 


T89T-70010-C 
Clutch Spring Fixture 


T89T-70010-C 


T89T-70010-E 
Clutch Remover /Replacer 


T89T-70010-E 


T89T-70010-F 
Clutch Spring Compressor 
Plate 


T89T-70010-G 
Stub Tube Installer 


T88C-77000-AH 
Clutch Spring Compressor 


(Continued) 
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Tool Number / 
Description Illustration 


T74P-77248-A 
Extension Housing Seal 
Remover 


T80L-77405-A 
Clutch Spring Compressor 


T74P-77498-A 
Shift Lever Seal Replacer 


T65L-77515-A 
Clutch Spring Compressor 


T77L-77548-A 
Lip Seal Protector 


T77L-77548-A 


T63L-77837-A 
Pump Seal Replacer 


T89T-70100-A 
E40D Test Harness 


ap». 


ae, 


T89T-70010-A 


T92T-7B200-AH 
VRV Gauge Block 


Description 


014-00028 Torque Converter / Oil Cooler Cleaner 


Transmission Stand Fixture 


Rotunda Twin Post Engine Stand 


02 1-00054 Torque Converter Leak Test Kit 
014-00763 Powertrain / Transmission Lift 
014-00763 E40D Transmission Adapter 


(Continued) 


07-01A-199 Transmission, Automatic, E40D 07-01A-199 


SPECIAL SERVICE TOOLS /EQUIPMENT 
(Continued) 


ROTUNDA EQUIPMENT (Cont’d) 


Tool Number Description 


007-00017 STAR Tester 
007-0004 1 SUPER STAR Il Tester 
007-0085 
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07-01B-1 Transmission, Automatic, C6 07-01B-1 


SECTION 07-01B Transmission, Automatic, C6 


SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS DIAGNOSIS AND TESTING (Cont’d.) 
Intermediate Band Adjustment .................0ssseeees 07-01B-64 Shift Point CHECKS ........ccsccccesesccscccssscescescssceccecee 07-01B-16 
Park/Neutral Position (PNP) Switch ................... 07-01B-64 Transmission Fluid Condition Check ..............sc000. 07-01B-8 
CLEANING AND INSPECTION Transmission Fluid Cooler Flow Check ............008. 07-01B-8 
Backflushing and Cleaning Transmission Transmission Fluid Leakage Checks..............ssce0e 07-01B-8 
Cooler and Limes. ............scescscecesscscccescsccscssesens 07-01B-57 Vacuum Diaphragm Test, Off Vehicle...............+.. 07-01B-14 
CASO assess area Fewster nein lee eebsecs conlevevacenctueaseueeretes 07-01B-63 Vacuum Diaphragm Test, On-Vehicle.................. 07-01B-14 
Control Valve BOy ..........sccscsssscsccscsscsscecscesceerecs 07-01B-58 Vacuum Pump Methog ..........cccecccceccscensescnccsecens 07-01B-13 
Converter and Fluid Cooler..............cscesecsseneereees 07-01B-60 Vacuum Supply Test ............cccssceccccscscenceceseceecess 07-01B-13 
Converter End Play and One-Way Clutch DISASSEMBLY AND ASSEMBLY 
CROCK eva cnccisevacccccacecexevshsssncveskwvesssedesseeanns 07-01B-60 Control Valve BOY .........ccccsessescsssccscnsncsscacsceceens 07-01B-39 
Extension HOUSING .........cccsccescesccssccnccsscencesssenees 07-01B-58 Downshift and Manual Linkage .............csceeseescees 07-01B-45 
Forward CIUtCD..........ccccecccccencescencescesseccvscsecescees 07-01B-59 FOrward Clute Wiicncacisciscinzeccoacecresnssccecsdeexiciwosvess 07-01B-52 
FONU PUR scaddncciiccrsctdseuiacess canon crmeavans mnie 07-01B-59 FRONT PUMND ididissceccccccsiniaetcnsdouesneseeiwaseacecivann cesses 07-01B-47 
GOVOIN OM ici ccccsediwcccecséucervavacsececsatensasdheusvsscsantauss 07-01B-58 GOVGIMN Ol vive sacieciencucevesecdvesscetesncsevciteceavcevacsessees 07-01B-45 
Intermediate SeErvo..........cceccscesceccesccecencescescescens 07-01B-58 Input Shell and Sun Ge@al..............cccccccsscensscscceeces 07-01B-56 
Low-Reverse CIutch..........ccccesccsncessccsccnsccsceasesses 07-01B-60 Intermediate SOrvo.........cccccsscsscsscesccencssstscsecceccs 07-01B-44 
PINION Carries ...........cccccceccececccccucesceccccescsceeceans 07-01B-63 Low-Reverse Clutch Piston ..........cccscsscecescnceereces 07-01B-57 
Reverse-High Clutch ............ccccscescscnseccecscececsscecs 07-01B-59 ONnG=Way Cate Wi siseccccescisecicevenecesevscteisccsncsacsvaneae 07-01B-57 
SlAtOF SUD DOME iicckccsed iio dcincsacxccccncescavisennanevcusene 07-01B-63 Output Shaft Hub and Ring Gear................cseeeeeee 07-01B-56 
Stator to Impeller Interference Check................ 07-01B-62 Parking Pawl Linkage .............scssescsscescensecsececenes 07-01B-46 
Stator-to-Turbine Interference Check ................ 07-01B-62 Reverse-High Clutch ............csscscsceccscsssscesceceenenen 07-01B-49 
TRANSIMISSION scsecssssidedssccicsssecesconcessccsescssescaneacudes 07-01B-57 Servo Apply LOVE ...........cscscsnscencsccccsccssenseceonees 07-01B-47 
DESCRIPTION AND OPERATION TrANSMISSION.........cccceccccccsccscscsccncecescecrscescecsesane 07-01B-35 
C6 TranSMiSSiON...........ccecceccccvecscccccccccecucceccesaeces 07-01B-1 REMOVAL AND INSTALLATION 
DIAGNOSIS AND TESTING..........cccscecsesssscnscnseeesseees 07-01B-7 Control Valve Body ............scsscsceccscersecersscecersenees 07-01B-32 
DIAGNOSIS AND TESTING Extension HOUSING .........scecccscscsscccscscscccescsnsceeres 07-0 1B-34 
Air Pressure Checks. ...........cccsccsccscescnscecceccuscences 07-01B-17 Extension Housing Bushing and Rear 
Automatic Transmission, Fluid Checking and Sa 552 5otis cocci seaccaue hi succuactcancdesusoanceaconteuctensussees 07-01B-33 
Adding ProCedule ........cssccscssceccsccecescceccnceseeecens 07-01B-7 Fluid Cooler Limes...........cccceccscescsccsccscencescesssecees 07-01B-26 
Control Pressure TeSt..........csssssscsssssccerssssceeeeeees 07-01B-11 GOVOIIN ON iccss se tindvecsascesaievdsedesdutetavesceeseuaueavedousses 07-01B-34 
Converter Leakage Check ............ccscsccsceccecesnsees 07-01B-11 Intermediate SErvo............cccescscscsnsecscencsscsseeenees 07-01B-32 
Diagnosis Guides ..............ccscscecscscecscececenscesenenes 07-01B-18 Transmission F-150-250-350 4x2 and 
Engine Idle Speed Check (with the Throttle BNA iorcds rises sicau sus usnusadesenansioetioreucsavetegestesatouies 07-01B-27 
Positioner Application)...........cccssscssscessccenceenes 07-01B-11 Transmission Fluid Drain and Refill ..............cccees 07-01B-26 
Engine Vacuum PresSsSule ...........cccsccescerecnnscsecsecs 07-01B-11 Transmission, E-150-250-350 ..........ccsscessccenceenee 07-01B-30 
Fluid Leakage in Converter Area...........cccssccsseseees 07-01B-9 Vacuum Diaphragm............ccccccsssseccecsssesccnsseteeees 07-01B-32 
Fluid Level High Before Starting Engine, OK SPECIAL SERVICE TOOLS/EQUIPMENT................. 07-01B-68 
During Normal Check ..........cccceccscsccscesccncsceeseees O7-O1B-8 SPECIFICATIONG. .........ccccccsscscsscsccsccsscecescescessesenes 07-01B-64 
Governor Check ........cccccscescesccceccncesccccsceccnatsseers 07-01B-16 VEHICLE APPLICATION ............cccscscscscscscssscscscncscnens 07-01B-1 
High or Low Fluid Level .................:scsccesncencnsccescess 07-01B-8 
Link AGE CHECK ........cccscnccccccceccccccccccnccccccunccnsveceees 07-01B-7 


VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350 4x2 and F-250-350 
4x4 Vehicles with C-6 Automatic Transmission 


DESCRIPTION AND OPERATION 


C6 Transmission 


The C6 transmission is a three-speed unit capable of 
providing automatic upshifts and downshifts through 
the three forward gear ratios. The transmission is also 
capable of providing manual selection of first and 


second gears. 
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The converter housing and the fixed splines which 
engage the splined outside diameter of the 
low-reverse clutch steel plates are both cast integrally 
into the case. 


Only one (intermediate) band is used in the C6 
transmission. This along with the forward clutch is 
used to obtain intermediate gear. 


07-01B-2 Transmission, Automatic, C6 07-01B-2 
aaa ve Pe OS ae Oa aa a a Na PP a a a a a a 


DESCRIPTION AND OPERATION (Continued) 


C6 Automatic Transmission, Exploded View 
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07-01B-3 


DESCRIPTION AND OPERATION (Continued) 


Part Number 


i 


Converter Assy. 

Seal Assy. — Front Oil Pump 

Pump Assy. — Oil Front 
A106 Body Assy. — Front. Pump 
C011 Gear — Pump Driven 


Gear — Pump Drive 


S8 


Seal — Intermediate Brake Drum — 
(2 Req'd) 


Washer Pump Support Thrust — 
Sel Fit — #1 as 
Drum Assy. — Intermediate Brake 


Seal — Clutch Piston Oil — Inner — 
Direct Clutch 


Seal — Clutch Piston Oil — Outer — 
Direct Drive 


Piston Assembly — Direct Clutch 


Spring — Direct Drive Clutch Piston 
(10 Req'd) 


Retainer — Direct Drive Clutch Piston 
Spring 

Ring — (Used as Direct Drive CL Pst 
Spg Retainer) 

Plate — Clutch External Spline — Direct 
(Steel) 


~ 
=) 
ah 
N 


S 
§ 
4 


16A 
17 


18 377136-S 


Plate Assy. — Clutch Internal Spline — 
Direct (Friction) 


Plate — Direct Drive Clutch Pressure 


Washer — Intermediate Brake Drum 
Thrust — #2 


babebb : iain 


377126-128-S | p ) 
377437- ag (Ret. 7B066 in 70044 Drum) — 
377444-S 


Seal — Forward Clutch Cylinder (2 Req'd 
Cylinder Assy. — Forward Clutch 


Seal — Clutch Piston Oil — Outer — 
Forward Clutch 


Seal — Clutch Piston Oil — inner — 
Forward Clutch 


Piston Assy. — Forward Clutch 
Ring — Forward Clutch Piston Spring 
Spring — Forward Clutch Piston Disc 


Ring — Ret. 78070 in 70424) — 
S77127-S Not Sel Fit 


Plate — Forward Clutch Pressure — Fron 
Spring — Forward Clutch Pressure 


Plate Assy. — Clutch Internal Spline — 
Forward (Friction) 


Plate — Clutch External Spline — 
Forward Clutch (Steel) 


— 


nN 
N 


BGs] > ae 
aH181 &] S |Sl/S 


al 


1 [~NJ~ 
= a8 


: 


ANot Serviced — (130, 131, 132, 133, 135 & 137 Serviced in 7A100) 
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Transmission, Automatic, C6 


# Service in Kits Only 


Part Number | Description 
7B066 Plate — Forward Clutch Pressure — Rear 


377127-S 
Ring — (Ret. 7B066 in 7D424) — Sel Fit 


377437-S 
377444-S 


ww 
N 


Brg. Assy. — Fwd. Clutch Hub — 
Thrust — #3 


Race — Fwd. Clutch Hub — Thrust 
Race — Fwd. Clutch Hub — Thrust 


Washer — Forward Clutch Hub 
Thrust — #4 


Ring — (Att. Ring Gear 70392 to 
Huts 78067) ds 


Gear Assy. — Sun 
Retainer — (Ret. 7D063 to 7D064) — 
Front 


|Shell—input 
Washer — Input Sheil Thrust — #6 


49 : Retainer — (Ret. 7D064 to 7D063) 
Rear 


Ring — (Ret. 7D006 to 7D164) 


Washer — Reverse Planet Carrier 
Thrust — #7 & #8 


Brg. Assy. — Output Shaft Hub 
Thrus 


an & 
> 


> 
~“ 


t— #9 
Hub Assy. — Reverse Clutch 
Ring — (2 — Att 7A089 in 7B067 Assy.) 
Clutch Assy. — O/Run 
ee | 
Reet 
- Ring — Ret. (Ret. 7B066 in 7005) 


Plate — Reverse Clutch Pressure 


Plate — External Spline Reverse 
Clutch (Steel) 


Plate Assy. — Reverse Clutch Internal 
(Friction) 


pring — Reverse Clutch Pressure 
Seal — Reverse Clutch Piston — Outer 
Seal — Reverse Clutch Piston — Inner 


Race — Overrunning Clutch — Inner — 
Serv. with (70164) Hub 


Retainer & Spring Assy. — Reverse 
Clutch eee 
Piston — Reverse Clutch 


Bolt — Overrunning Clutch to Case 
(5 Req'd) 


Bolt — (4 — Att 7D027 to 7005) 
Identification Tag — Model 
Cover — Intermediate Band Servo 


377135-S 


oO 


1] 2 ~ 
N 


: 


1 
2 
oa a 
ss 
a 
z= 
a 
a 
180 
—2— 
~s— 
er 
a7 
ia ae 
= 


A70 


™~ N INININI N 
oO; Oo O oO 
2 | ¢/zie/3| & 
Baie 


: 


%& Part of 7A103 Assy. CD10057-A 


07-01B-3 


07-01B-4 Transmission, Automatic, C6 07-01B-4 
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DESCRIPTION AND OPERATION (Continued) 


| Item No. | Description | ttem No. | Part Number | Description 
77 70024 Seal - Intermediate Band Servo Cover 7D417 Spring — Park Plate Torsion 
SEES ene os. 7A261 Spring Assy. — Manual Valve Detent Lvr. 
78 7D026 eee — Intermediate Band Servo eenies Bot /4-20 x .50 Hex Fig (Att. 72332 
Piston & Rod Assy. — Intermediate TANS _ = 
79 aeeene #121 7A115 Lever Assy. — Man Viv Detent — Inner 


Nut — 9/16-18 Hex Lock (Att. 7A115 to 
7A256) 


Lever Assy. — Downshift Detent — Inner 
#124 7D411 Rod — Parking Pawl Actuating 


Pipe Plug. — 1/8-27 Dryseal Tapered 
124A 87650-S Thread (Used in Case for Measuring 
Pump Pressure) 
: Pipe Plug — 1/8-27 Dryseal (Used in 
lay 87650-S Case for Measuring TV Pressure) 


Spring — Intermediate Band Servo 
ros | Spine 


Shaft Assy. — Output 


~ 
O 
nm 
> 
aot, 


Oo 
—_ 


~“ 
OQ 
oO 
ie) 
— 


[Part Number 
[38703655 


85A Hsg. Extension — (4x4) Diaphragm Assy. — TV Control 
86d | 126 | 7A380 Rod — Throttle Control Valve 
Seal Assy. — Extension Hsg. Oil Clip — Diaphragm Retainer 
88 Bolt — (2 — 7A039 to 7005) — 4x2 Only ) 128 | 
— 7 Bolt — 5/16-18 x .82 Hex Fig Hd (Att 
Bolt (2 — Att. 7A039 to 7005) 4x4 Only 129 56119-S 7F013, 7F006 & 7A377 to 7005) 
a ee “ae Sak =p200 129A Control Assy. — Main 
ie as 30 170078] Stop — Downshift Lever — Inner 
Bec Goren OU Coleaor 30a] 7326 | Rod — Gear Selector Valve 
a 7 Seal Br see Body — Control Upper Valve 
cae OT sa s - gh 7C056 Reinforcement — Lower Valve Body Pit 
p= SiB aBTGaE Se | 4133 | 7D259 Reinforcement — Lwr Viv Body Sd Pit 
a 56 - a ~ SIDE a : a) 134 Screen — Man Control Pump — Inlet 
/ oO 3 Plate — Control Valve Body Sep. 
oi Oda 6 — i Gl 7 a 70100 Gasket — Valve Body Sep Plate 
js 88] 70000: eles 7A101 Body — Control Lower Valve 
| 96 | 7D000-B Tube — Oil Distributor — Outlet "ta | 7062 Gasket = Gi Pan Garcon 
a7aose-s | Spy & Washer Assy (AR. 7041010 | “Yg9 “raga | Screen Assy. — Oil Pan 
#98 7D419 Plate — Park Rod Guide 139A | 7A191 Gasket — Oil Pan 
[99 | 7070 Spring — Park Pawl Return oi Pan : (ral : £2 
100 Paw! — Parking Brake CUT Pan — (Deep - 4x4) 
401 | 70071 —~«|- Shaft — Parking Pawi 378782-S Bolt — (17 — Att 7A264 to 7005) 
102 ‘| 7A233 Gear — Output Shaft Parking | 142 | 70080 valve = Primary Tote — 
ug — Uonv. Vrain — = sea 
| 103 | 78968 foe ge 876505 _| Tapered Thread : 
[104 [7005 Base a Oe 
Vent Assy. — Case | 145 | ~375185-S100 | Nut — (7A178 to 7005) 
406 ‘| 7273 Connector Assy. — Oil Tube (2 Reqd) 7330 Lever — Intermediate Band Servo 
33798-S8 Nut — 5/16-24 (att 7D261 to 7A394) 147 7E206 i rac 
i Washer — Hex Lock (Att 7D261 to —— 
108 34806-S7 7A394) Shaft — Intermediate Band Adjusting — 
7A256 


| 109 Lever Ass — Downehlt Conta = outer piao | 378250 Plug — Cup 

110 55651-S2 0 7005) ABOUASSY Aer Mien | 150 | 7D094 Plate — Throttle Press Booster Valve 
Switch Assy. — Park/Neutral Position 150A 70227 eel PNOSS VN 
386078-S Seal — Throttle Cont! Outer Lvr Fas | 70058 Slala = Shit Vane 
eter Assy Mania Commi) 7A102 Tube — Main Control Lower Vlv. Bay. 
| 114 Seal — Man. Contr. Lvr. Suction 
| 115 | Plug — Parking Plate Shaft rs 7H183 Plug Assy. — Extension Housing (Used 
| 116 =| 70418 Shaft — Park Plate to Plug Speedo Gear Hole) 

= 57621-S2 Screw & Washer Assy. — 1/4-20 x .62 

| AIT | 17 | Plate — Park Rod Support Park Rod Support Le ee (Retain 7H183 in 7AG39) 
ANot Serviced — (130, 131, 132, 133, 135 & 137 Serviced in 7A100) # Service in Kits Only *& Part of 7A103 Assy. CD10058-B 
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07-01B-5 Transmission, Automatic, C6 07-01B-5 
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DESCRIPTION AND OPERATION (Continued) 


The identification tag is attached to the intermediate 
servo lower front cover bolt. The first line on the tag 
shows the transmission model prefix and suffix. A 
number appearing after the suffix indicates that the 
internal parts in the transmission have been changed 
after initial production start-up. For example, a 
PGD-JF model transmission that has been changed 
internally would read PGD-JF 1. Both transmissions 
are basically the same, but some service parts in the 
PGN-JF transmission are slightly different than the 
PGD-JF 1 transmission. Therefore, it is important 
that the codes on the transmission identification 
tag be checked when ordering parts or making 
inquiries about the transmission. 


MONTH BUILD DATE CODE 


TRANSMISSION MODEL 


ASSEMBLY PART 

NUMBER PREFIX 

AND SUFFIX 
TAG LOCATED UNDER LOWER FRONT 
INTERMEDIATE SERVO COVER BOLT D1925-R 
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07-01B-7 


DIAGNOSIS AND TESTING 


Troubleshooting the automatic transmission is 
simplified by using proven methods of diagnosis. One 
of the most important things to remember is that there 
is a definite procedure to follow. Do not try to short cut 
or take it for granted that someone else has done the 
Critical checks or adjustments. 


The following procedures are recommended for 
checking and/or verifying that the various 
components are adjusted and operating properly. If an 
Automatic Transmission Tester is used, Rotunda 
model 014-00737 or equivalent, follow the 
manufacturer’s instructions. 


DIAGNOSIS AND TESTING 


Linkage Check 
Accelerator Linkage and Operation 


The linkage must be free and must return to idle when 
released. Refer to Section 10-02 for accelerator 
linkage adjustment. 


Kickdown Linkage 


With the accelerator pedal held in the wide-open 
throttle position (at the floor), check throttle body and 
linkage travel to be sure they have attained full 
wide-open throttle. The throttle stop must be 
contacted by the throttle linkage and there must be 
movement left in the downshift linkage. Be sure the 
downshift linkage return spring is connected and the 
downshift lever returns to a closed position. 


For MFI system kickdown linkage procedures, refer to 
Section 10-02. 


Manual Control Cable 


This is a CRITICAL adjustment. Be sure the D detent in 
the transmission corresponds exactly with the D 
gatestop in the steering column or console. Refer to 
Section 07-05 for adjustment procedures. Hydraulic 
leakage at the manual valve can cause delay in 
engagements and/or slipping while operating if the 
linkage is not correctly adjusted. Please note that the 
column mounted PRNDL is adjustable. Once the shift 
cable has been properly adjusted, the PRNDL can be 
adjusted to correspond exactly to the shift cable 
adjustment. 


Automatic Transmission, Fluid Checking and 
Adding Procedure 


Under normal circumstances, you do not need to 
check the fluid level of the transmission, since your 
vehicle does not use up transmission fluid. However, if 
the transmission is not working properly — for 
instance, the transmission may slip or shift slowly, or 
you may notice some sign of fluid leakage — the fluid 
level should be checked. 
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07-01B-7 


It is preferable to check the transmission fluid level at 
normal operating temperature, after approximately 32 
km (20 miles) of driving. However, if necessary, you 
can check the fluid level without having to drive 32 km 
(20 miles) to obtain a normal operating temperature if 
outside temperatures are above 10°C (50°F). 


NOTE: If the vehicle has been operated for an 
extended period at high speeds, in city traffic during 
hot weather, or pulling a trailer, the vehicle should be 
turned off for about 30 minutes to allow the fluid to cool 
before checking. 


NOTE: Vehicles equipped with 4x4 applications must 
have the 4x4 shift selector in any position other than 
neutral. 


1. With vehicle on a level surface, start the engine 
and move the transmission shift selector through 
all of the gear ranges allowing sufficient time for 
each position to engage. Securely latch the 
transmission shift selector in the park position, 
fully set the parking brake and leave the engine 
running. 


CAUTION: Your vehicle should not be driven 
if the fluid level is below the bottom hole 
(F-Series) or COLD area (E-Series) on the 
dipstick and outside temperatures are above 
10°C (50°F). 


2. Wipe off the dipstick cap, pull the dipstick out and 
wipe the indicator end clean. Put the dipstick 
back into the filler tube and make sure it is fully 
seated. Pull the dipstick out and read the fluid 
level. 


When checking fluid at normal operating temperature, 
the fluid level should be within the crosshatched area 
(F-Series) or HOT area (E-Series) on the dipstick. 
When the vehicle has not been driven, and outside 
temperature is above 10°C (50°F), the fluid level 
should be between the holes (F-Series) or COLD area 
(E-Series) on the dipstick. 
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Ford automatic transmissions use Motorcraft 
MERCON® Multi-Purpose Automatic Transmission 
Fluid (E4AZ-19582-B) transmission fluid or equivalent. 
Before adding any fluid, be sure that the correct type 
will be used. 
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DIAGNOSIS AND TESTING (Continued) 


Add fluid in .25L (1/2 pint) increments through the filler 
tube to bring the level to the correct area on the 
dipstick. If an overfill occurs, excess fluid should be 
removed by a qualified technician. 


Refer to the specifications at the end of this section for 
automatic transmission fluid requirements and 
Capacities. 


Transmission Fluid Condition Check 


1. Make the normal fluid check according to the 
above procedure. 


2. Observe color and odor of the fluid. It should be 
dark reddish not brown or black. A burnt odor can 
sometimes indicate that there is an overheating 
condition or clutch disc or band failure. 


Use a clean, white lint-free rag to wipe the 
dipstick, Examine the stain for evidence of solids 
(specks of any kind) and for antifreeze signs (gum 
or varnish on dipstick). 


NOTE: Fluid used with the automatic 
transmission contains a detergent which retains 
in suspension particles generated during normal 
transmission use. This characteristic may result 
in a dark coloring of the fluid and does not by itself 
indicate malfunction or need for repair. 


If specks are present in the oil or there is 
evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
contamination or transmission failure is confirmed 
by further evidence of coolant or excessive solids 
in the oil pan, the transmission must be 
disassembled and completely cleaned and 
repaired. This includes cleaning the torque 
converter (if applicable) and transmission cooling 
system. It would be a waste of time to perform 
any further checks before cleaning and repairing 
the transmission. 


During disassembly and assembly, all overhaul 
checks and adjustments of clearances and end 
play must be made. 


High or Low Fluid Level 


A fluid level that is too high will cause the fluid to 
become aerated. Aerated fluid will cause low control 
pressure, and the aerated fluid may be forced out the 
vent. 


A fluid level that is too low can affect the operation of 
the transmission such as slippage or no engagement. 
Low level may indicate fluid leaks that could cause 
transmission damage. 


Fluid Level High Before Starting Engine, OK 
During Normal Check 


It is normal for the fluid level to be high prior to the 
engine starting. The torque converter will drain due to 
the absence of a drainback valve. All clutch 
assemblies of the transmission will drain to the sump 
also, causing fluid level to be high. 


Transmission Fluid Cooler Flow Check 


NOTE: The linkage , fluid level and control pressure 
must be within specifications before performing this 
flow check. 


1. Remove the transmission dipstick from the filler 
tube. Place a funnel in the transmission filler tube. 


2. Raise the vehicle, remove the cooler return line 
from its fitting in the case. Attach a hose to the 
cooler return line and fasten the free end of the 
hose in the funnel installed in the filler tube. 


Start the engine and set idle speed at 1000 rpm 
with the transmission in neutral. 


Observe the fluid flow at the funnel. When the 
flow is ‘‘solid’’ (air bleeding has been completed), 
the flow should be liberal.(Fluid flow is considered 
‘liberal’ when at least 1/2 quart of fluid flows 
from tube within 30 seconds.) If there is not a 
liberal flow at 1000 rpm in neutral, low pump 
Capacity, main circuit system leakage, or cooler 
system restriction is indicated. 


Check both metal cooler lines between the 
transmission and radiator for restrictions . Check 
for restrictions in the metal or rubber cooler lines 
to and from the auxiliary cooler, if the vehicle is so 
equipped. Visually check and physically feel all 
bends for kinks, especially rubber cooler lines, 
that would restrict flow and could result in 
transmission overheating or lack of lubrication. 


NOTE: To separate transmission trouble from 
cooler system trouble, observe the flow at the 
transmission case converter-out fitting. 


Transmission Fluid Leakage Checks 


1. Check the speedometer bore plug at the 
transmission extension housing. Replace or 
re-seal the plug if necessary. 


Leakage at the oil pan gasket often can be 
stopped by tightening the attaching bolts to the 
proper torque. If necessary, replace the gasket. 


Check the fluid filler tube connection at the 
transmission case. If leakage is found, install a 
new O-ring. The filler tube brackets, should align 
properly and be attached to the transmission or 
engine locations. 
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DIAGNOSIS AND TESTING (Continued) 


Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank 
for looseness, wear or damage. If leakage is 
found, tighten the fitting, or replace the damaged 
parts. 


NOTE: Do not mistake radiator rust inhibitor coating 
as evidence of transmission cooler leakage. 


5. Check the engine coolant in the radiator. If 
transmission fluid is present in the coolant, the 
cooler in the radiator is probably leaking. 


CAUTION: Do not remove a radiator cap from 
a hot cooling system. Allow vehicle cooling 
system to cool down before making the next 
leakage check. 


Check further for leaks by disconnecting the lines 
from the cooler fittings and applying 172-310 kPa 
(25-45 psi) air pressure to the fittings. Remove 
the radiator cap to relieve the pressure build up at 
exterior of the oil cooler tank. If the cooler is 
leaking and/or will not hold pressure (watch for 
bubbles through radiator cap opening), the cooler 
must be replaced. Cooler replacement is 
described in Section 03-03. 


Replace either or both seals if leakage is found at 
either the downshift control lever shaft or the 
manual lever shaft. 


Inspect the pipe plug on the left front side of the 
transmission case. If the plug shows leakage, 
tighten the plug to specifications. If leakage 
continues, replace the plug. Inspect the TV 
pressure plug on the right rear side of the case. If 
the plug shows leakage, coat the threads with 
Motorcraft Pipe Sealant with Teflon® 
D8AZ-19554-A (ESG-M4G194-A and 
ESR-M18P7) or equivalent and tighten the plug to 
specification as listed at the end of the 
appropriate transmission section. If leakage 
continues, replace the plug. 


When a converter drain plug leaks, remove the drain 
plug with a six-point wrench. Coat the threads with 
Threadlock and Sealer EQAZ-19554-AA 
(ESE-M4G204-A) or equivalent and install the plug. 
Tighten the drain plug to 11-37 N-m (8-27 ft-lb). Fluid 
leakage from the converter housing may also be 
caused by engine oil leaking past the rear main 
bearing, from oil galley plugs, power steering oil 
leakage from steering system or transmission 
front pump seal. Be sure to determine the exact 
cause of the leak before starting repair 
procedures. 
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Oil-soluble aniline or fluorescent dyes premixed 
at the rate of 1/2 teaspoon of dye powder to 
0.23 liter (1/2 pint) of transmission fluid have 
proved helpful in locating the source of fluid 
leakage. Such dyes may be used to determine 
whether an engine oil or transmission fluid leak is 
present, or if the fluid in the oil cooler leaks into 
the engine coolant system. A black light must be 
used with the fluorescent dye solution. 


Fluid Leakage in Converter Area 


In diagnosing and correcting fluid leaks in the front 
pump and converter area, use the following 
procedures to locate the exact cause of the leakage. 
Leakage at the front of transmission, evidenced by 
fluid around the converter housing, may have several 
sources. By careful observation it is possible, in many 
instances, to pinpoint the source of the leak before 
removing the transmission from the vehicle. The paths 
which the fluid takes to reach the bottom of the 
converter housing are illustrated. 
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DIAGNOSIS AND TESTING (Continued) 


Converter Housing Fluid Leaks 


CRANKSHAFT 


CRANKSHAFT 
SEAL LEAK 


CONVERTER 
ASSEMBLY 


FLYWHEEL 


CONVERTER DRAIN PLUG LEAK 
OR CONVERTER TO FLYWHEEL 
STUD WELD LEAK 


A) 


Fluid leaking by the front pump seal lip will tend to 
move along the drive hub and onto the back of the 
impeller housing. Except in the case of a total seal 
failure, fluid leakage by the lip of the seal will be 
deposited on the inside of the converter housing only, 
near the outside diameter of the housing. 


Fluid leakage by the outside diameter of the seal and 
front pump body will follow the same path which the 
leaks by the front pump seal follow. 


Fluid that leaks by a front pump-to-case bolt will be 
deposited on the inside of the converter housing only. 
Fluid will not be deposited on the back of the 
converter. 


Leakage by the front pump-to-case gasket may cause 
fluid to be deposited inside the converter housing, or it 


may seep down between the front of the case and 
converter housing. 


Fluid leakage from the converter drain plugs or 
converter-to-flywheel stud weld will appear at the 
outside diameter of the converter on the back face of 
the flywheel, and in the converter housing only near 
the flywheel. 


Engine oil leaks are sometimes improperly diagnosed 
as transmission front pump seal Jeaks. The following 
areas of possible leakage should also be checked to 
determine if engine oil leakage is causing the problem: 
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FRONT PUMP 
SEAL LEAK 


FRONT 
PUMP-TO-CASE 
BOLT LEAK 


FRONT PUMP 
GASKET LEAK 


CONVERTER 
HOUSING 
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Leakage at the rocker arm cover or rear intake 
manifold gasket may allow oil to flow over the 
converter housing or seep down between the 
converter housing and cylinder block, causing oil 
to be present in or at the bottom of the converter 
housing. 


Oil galley plug leaks will allow oil to flow down the 
rear face of the block to the bottom of the 
converter housing. 


c. Leakage by the crankshaft seal will work back to 
the flywheel, and then into the converter housing. 


Fluid leakage from other areas, such as the power 
steering system forward of the transmission, could 
cause fluid to be present around the converter housing 
due to blow back or road draft. The following 


procedures should be used to determine the cause of 
the leakage before any repairs are made: 


1. Remove the transmission dipstick and note the 
color of the fluid. Original factory-fill fluid is dyed 
red, to aid in determining if leakage is from the 
engine or transmission. Unless a considerable 
amount of makeup fluid has been added or the 
fluid has been changed, the color should assist in 
pinpointing the leak. Since road draft may cause 
leaking power steering fluid to be present on the 
transmission, this leakage, if present, should be 
eliminated before checking the transmission for 
fluid leakage. 


07-01B-10 
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DIAGNOSIS AND TESTING (Continued) 


Remove the converter housing cover. Clean off 
any fluid from the top and bottom of the converter 
housing, front of the transmission case, and rear 
face of the engine and engine oil pan. Clean the 
converter area by washing with a suitable 
non-flammable solvent and blow dry with 
compressed air. 


Wash out the converter housing, the front of the 
flywheel and the converter drain plugs. The 
converter housing may be washed out using 
cleaning solvent and a squirt-type oil can. Blow all 
washed areas dry with compressed air. 


Start and run the engine until the transmission 
reaches its normal operating temperature. 
Observe the back of the block and top of the 
converter housing for evidence of fluid leakage. 
Raise the vehicle on a hoist and run the engine at 
fast idle, then at engine idle, occasionally shifting 
to the drive and reverse ranges to increase 
pressure within the transmission. Observe the 
front of the flywheel, back of the block (in as far 
as possible), and inside the converter housing 
and front of the transmission case. Run the engine 
until fluid leakage is evident and the probable 
source of leakage can be determined. 


Converter Leakage Check 


If welds on the torque converter indicate leakage, 
remove the converter and make the following check. 


Assemble a Rotunda 02 1-00054 Torque Converter 
Leak Detector or an equivalent to the converter. Test 
the converter for leaks following the directions 
supplied with the detector kit. 


Engine Idle Speed Check (with the Throttle 
Positioner Application) 


If the idle speed is too low, the engine will run roughly. 
An idle speed that is too high will cause the vehicle to 
creep, have harsh engagements and harsh 
closed-throttle downshifts. 


Refer to the Powertrain Control/Emissions Diagnosis 
Manual if you suspect an idle problem. 


On vehicles equipped with an Exhaust Gas 
Recirculation (EGR) system, it is important to check 
the system for proper operation and for restricted or 
leakage conditions. 


Control Pressure Test 


There are two methods of performing the control 
pressure test. One is to perform the test using the 
engine vacuum. The second method is to use a remote 


vacuum source such as the one provided in the 
distributor tester or a hand operated vacuum pump. 


1 Canbe purchased as a separate item. 
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Engine Vacuum Pressure 


When the vacuum diaphragm unit is operating properly 
and the manual and downshift linkage is adjusted 
properly, all the transmission shifts (automatic and 
kickdown) should occur within the road speed limits 
listed in the Technical Service Bulletin — Special 
Specifications Issue. 


If the shifts do not occur within limits, or the 
transmission slips during shift point, use the following 
procedure to determine whether the engine, 
transmission, linkage; vacuum diaphragm unit or valve 
body is causing the condition. 


1. Attach a tachometer to the engine and a vacuum 
gauge Rotunda Number 059-00008 or equivalent 
to the transmission vacuum line at the manifold 
vacuum port. 


MANIFOLD VACUUM MANIFOLD 
LINE HOSE VACUUM PORT 
| T-FITTING 
Ce C5 
ey L 
TO VACUUM 
GAUGE 


DIAPHRAGM CONNECTION 
D7388-1A 


2. Attach a pressure gauge to the control pressure 
outlet at the transmission. 


CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be 
taken NOT to accelerate or decelerate 
rapidly. Possible transmission failure could 
result. 


Control Pressure Connecting Point 


©) 


CONTROL 
PRESSURE 
PORT 
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DIAGNOSIS AND TESTING (Continued) 


3. 


4. 


Firmly apply the parking brake and start the 
engine. 


If the engine idle speed is not within 
specifications, refer to the Powertrain 

Control / Emissions Diagnosis Manual’ for repair 
procedures. Also check throttle and downshift 
linkages for binding conditions. If linkage is 
satisfactory, check for vacuum leaks in the 
transmission diaphragm unit and its connecting 
tubes and hoses. Check all other vacuum 
operated units (such as the power brake) for 
vacuum leaks. Refer to the appropriate brake 
section in Group 06. 


Testing Transmission Vacuum Unit for Leakage 


D4104-B 


2 Canbe purchased as a separate item. 
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Refer to the two control pressure diagnostic guides to 
show what components are inoperative when the 
control pressure test is not within specifications. Do 
not proceed with the main diagnosis guide until you 
have made any repairs, as required, and the control 
pressure is within specifications as listed in the 
Technical Service Bulletin — Special Specifications 
Issue. 
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DIAGNOSIS AND TESTING (Continued) 


Control Pressure Test Diagnostic Chart 


CONTROL PRESSURE TEST 


LOW AT IDLE 
IN ALL RANGES 


CHECK LOW FLUID LEV- 
EL, RESTRICTED INTAKE 
SCREEN OR FILTER, 


HIGH AT IDLE 
IN ALL RANGES 


CHECK VACUUM DtI- 
APHRAGM UNIT, MAN- 
IFOLD VACUUM LINE, OR 


OK AT IDOLE 
IN ALL RANGES 
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LOOSE OIL TUBES, 
LOOSE VALVE BODY OR 
REGULATOR TO CASE 
BOLTS, EXCESSIVE LEAK- 
AGE IN FRONT PUMP, 
CASE, CONTROL VALVE 
BODY OR A STICKING 
CONTROL PRESSURE 
REGULATOR VALVE. 


CONTROL ROD, STICKING 
REGULATOR BOOST 
VALVE(S). 


OK AT 10 IN. 

LOW AT VACUUM BUT 

10 IN. VACUUM LOW AT 1 IN. 
VACUUM 


VACUUM DIAPHRAGM 
UNIT OR CONTROL ROD. 


CONTROL PRESSURE TEST 


VALVE BODY VALVE BODY 


Vacuum Pump Method 


1. 


Disconnect and temporarily plug the vacuum line 
at the vacuum diaphragm unit. Attach a vacuum 
pump to the vacuum diaphragm. 


Apply both the parking and service brakes. Start 
the engine and vacuum pump. 


Set the vacuum at 15 inches, read and record the 


control pressure in all selector positions. Run the 


engine up to 1000 rpm, and reduce the vacuum to 


10 inches. Read and record the control pressure 
inD, 2 and 1. Keep the engine rpm at 1000 and 
reduce the vacuum to 1 inch. Read and record 
the control pressure inD, 1, 2 andR. 


FORWARD 


CLUTCH 


LOW IN 


FORWARD 
CLUTCH 
AND/OR 

INTERMEDIATE 
SERVO 


Refer to the two 


FORWARD 


EXCESSIVE LEAKAGE, 


LOW PUMP CAPACITY, 
RESTRICTED OIL PAN 
SCREEN. 


LOW-REVERSE 
CLUTCH 
AND/OR 

SERVO 


CLUTCH 
AND/OR 
LOW- 


REVERSE 


CLUTCH 
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control pressure diagnostic 


guides in the Control Pressure Test chart to show 
what components are inoperative when the 
control pressure test is not within specifications. 
Do not proceed with the main diagnosis guide 
until you have made any repairs, as required, and 
the control pressure is within specifications as 
listed in the Technical Service Bulletin — Special 
Specifications Issue. 


Vacuum Supply Test 


The vacuum supply to the vacuum diaphragm unit and 
the diaphragm itself must be checked. 
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DIAGNOSIS AND TESTING (Continued) 


Disconnect the vacuum line at the diaphragm unit 
and connect it to a vacuum gauge. With the 
engine idling, the gauge must have a steady 
acceptable vacuum reading for the altitude at 
which the test is being performed. If the vacuum 
reading is low, check for a vacuum leak. If the 
vacuum reading is OK, rapidly accelerate the 
engine momentarily while applying the service 
brake and with the transmission in PARK. The 
vacuum reading must drop rapidly at acceleration 
and return immediately upon release of the 
accelerator. If the vacuum reading does not 
change or changes slowly, the transmission 
vacuum line is plugged, restricted or connected to 
a reservoir supply. 


Correct as required. 


Vacuum Diaphragm Test, On-Vehicle 


1. 


To check the vacuum diaphragm unit, start the 
vacuum pump and set the regulator knob so that 
the vacuum gauge reads 18 inches with the end 
of the vacuum hose blocked off. 


Connect the vacuum hose to the diaphragm unit. 
If the gauge still reads 18 inches, the vacuum 
diaphragm unit is not leaking. If the reading does 
not remain at 18 inches, but drops, the vacuum 
diaphragm unit is leaking. Remove vacuum 
diaphragm heat shield and replace the vacuum 
diaphragm unit. Reinstall vacuum diaphragm heat 
shield. 


NOTE: If automatic transmission fluid is present in 
the vacuum side of the diaphragm or in the 
vacuum hose, the diaphragm is leaking and must 
be replaced. 


Vacuum Diaphragm Test, Off Vehicle 


1. 


To check the vacuum unit for diaphragm leakage, 
remove the unit from the transmission. Use a 
distributor tester equipped with a vacuum pump, 
Rotunda Vacuum Tester 02 1-000 14 or 
equivalent. Set the regulator knob until the 
vacuum gauge reads 18 inches with the end of 
the vacuum hose blocked off. 
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DIAGNOSIS AND TESTING (Continued) 


2. 


Connect the vacuum hose to the manifold vacuum 
port as shown previously. If the gauge still reads 
18 inches, the vacuum unit diaphragm is not 
leaking. A second leakage check can be made as 
the hose is removed from the transmission 
vacuum unit. Hold a finger over the end of the 
control rod. When the hose is removed, the 
internal spring of the vacuum unit should push the 
control rod outward. If the vacuum diaphragm 
needs replacing, install a new unit modulator 
assembly that has been released for service. 
Reinstall the vacuum diaphragm heat shield. 
Vacuum diaphragm assembly identification is 
given at end of this section. 
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PERFORM LINKAGE CHECK 


OK 


NOT OK 


REPAIR AND/OR ADJUST LINKAGE. WHEN OK 


LEVEL NOT OK 


BRING FLUID LEVEL BETWEEN 
ADD AND FULL ON DIPSTICK 


WHEN OK 


PERFORM FLUID CHECK. 


CONTAMINATED * * 


STOP! REMOVE, DISASSEMBLE, CLEAN 


AND REPAIR TRANSMISSION. FLUSH 
CONVERTER AND COOLER. 


ADJUST BAND(S) C6 (AS A MATTER OF NORMAL MAINTENANCE, ADJUSTING THE BANDS IS NOT NECESSARY) 


STALL TEST 


STALL SPEEDS HIGH 


SELECTOR POSITION 


D ONLY FORWARD CLUTCH OR PLANETARY ONE- 


WAY CLUTCH 


D, 2 & 1 FORWARD CLUTCH OR ONE-WAY CLUTCH 


D, 2,1 &R INCORRECT OR FAILED TORQUE 


CONVERTER 


R ONLY HIGH AND/OR REVERSE CLUTCH 


* * For definition of contamination see “Transmission Fluid Condition Check,” in this section. 


STALL SPEEDS LOW 


CONVERTER STATOR ONE-WAY CLUTCH, 
INCORRECT CONVERTER OR ENGINE 
PERFORMANCE 


CONVERTER STATOR ONE-WAY CLUTCH, 
INCORRECT CONVERTER OR ENGINE 
PERFORMANCE 


CONVERTER STATOR ONE-WAY CLUTCH, 
INCORRECT CONVERTER OR ENGINE 
PERFORMANCE 


CONVERTER STATOR ONE-WAY CLUTCH, 
INCORRECT CONVERTER OR ENGINE 
PERFORMANCE 
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DIAGNOSIS AND TESTING (Continued) 


Governor Check 


The governor can be checked at the same time as the 
Control Pressure Test is performed and in the same 
manner. 


NOTE: Connect pump vacuum diaphragm with a hose 
long enough to reach up to the driver’s seat. 


1. Raise the vehicle with an axle or frame hoist so 
that the rear wheels are clear of the floor. 


2. Disconnect and plug the vacuum line to the 
vacuum diaphragm unit. Connect Vacuum Pump 
D83L-7059-A or equivalent to the vacuum 
diaphragm unit. 


CAUTION: Never exceed 96 km (60 mph) 
speedometer speed. 


Shift Point Checks 
Road Test 


This check will determine if the governor 
pressure and shift control valves are functioning 
properly. 

Check the minimum throttle upshifts in D (drive). The 
transmission should start in first gear, shift to second, 
and then shift to third, within the shift points listed in 
Technical Service Bulletin — Special Specifications 
Issue. 


With the transmission in third gear, depress the 
accelerator pedal through the detent (to the floor). The 


transmission should shift from third to second unless 
vehicle is traveling above downshift lock-out speed, or 
third to first, (perform at 15-20 mph). 
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Place the transmission in D (drive), no load on the 
engine and apply 10 inches of vacuum to the 
vacuum diaphragm unit. Increase the speed 
slowly and watch the speedometer. Check the 
mph at which the control pressure cutback 
occurs. It should occur between 16-32 km 
(10-20 mph). 


NOTE: After each test, move the selector to N 
(neutral) and run the engine at 1000 rpm to cool 
the transmission. 


The governor is good if the cutback occurs within 
these specifications. If the cutback does not occur 
within specifications, check shift speeds to verify that 
it is the governor and not a stuck cutback valve, then 
repair or replace the governor. 


Check the closed throttle downshift from third to first 
by coasting down from about 48 km (30 mph) in third 
gear. The shift should occur within the limits listed in 
the specifications. 


When the selector lever is at 2 (second), the 
transmission can operate only in second gear. 


With the transmission in third gear and road speed 
over 80 km (50 mph) the transmission should shift to 
second gear when the selector lever is moved from D 
(drive) to 2 (second) or 1 (first). 


The transmission will downshift from second or third to 
first gear when this same manual shift is made below 
approximately 30 km (18 mph). 


Refer to the band application chart to aid in diagnosis 
of transmission conditions. 


C6 AUTOMATIC TRANSMISSION CLUTCH AND BAND APPLICATION SUMMARY 


Front Planetary Gearset 
Holding Members | Driven | 


Forward Clutch ; . ; pi nieay 
Manual Low 1 toward Roversecciuich Ring Gear Carrier Sun Gear | sun Gear Carrier ing Ge 

Forward Clutch ; Pe : Ring Gear 
Pim Sida ee = jin Gear ae Ze 


*The carrier is actually turning with the output shaft, but at a slower speed than the input. 


D Second or 2 | Forward Clutch & Band | RingGear | SunGear | Carrier EFFECTIVELY IN NEUTRAL 


Forward Clutch Sun Gear 
Reverse-and-High Clutch Ring Gear 


Reverse-and-High Clutch 
Low-and-Reverse Clutch 


In Shop 


Although a road test is more accurate, a shift test can 
be performed in the shop to check shift valve 
operation, governor circuits, shift delay pressures, 
throttle boost and downshift valve action. 


1. Raise the vehicle with an axle or frame hoist so 
that the rear wheels are clear of the floor. 


TURNS AS A UNIT 


EFFECTIVELY IN NEUTRAL 


Disconnect and plug the vacuum line to the 
vacuum diaphragm unit. Connect the line from the 
distributor tester vacuum pump to the vacuum 
diaphragm unit. 


CAUTION: Never exceed 96 km (60 mph) 
speedometer speed. 


07-01B-16 
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DIAGNOSIS AND TESTING (Continued) 


To check the shift valves and governor circuits, 
apply 18 inches of vacuum to the transmission 


vacuum diaphragm unit. Place the transmission in 


Drive and make a minimum throttle 1-2 and 2-3 
shift. At the shift points you will see the 
speedometer needle make a momentary surge 


and feel the driveline bump. Engine speed will also 
decrease as shown on the tachometer. If the shift 


points are within specification, the 1-2 and 2-3 
shift valves and governor are OK. 


If the shift points are not within specification, 


perform a Governor Check to isolate the problem. 


NOTE: After each test, move the selector lever to 
Neutral, run the engine at 1000 rpm to cool the 
transmission. 


To check the shift delay pressures and throttle 
boost, decrease the vacuum at the vacuum 
diaphragm to 0-2 inches. Make a part-throttle 


(not W.O.T.), 1-2 shift test. If the shift point raises 


to specification, the throttle boost and shift delay 
systems are functioning. 


To check downshift valve action, leave the 
vacuum to the vacuum diaphragm at O-2 inches. 
Position the downshift linkage in the wide open 
throttle position (through the detent) and repeat 
the 1-2 shift test. The speed at the shift point 
should be higher than the speed at which the 1-2 
shift occurred during Step 2. 


NOTE: Shift speed specifications can be found in 
the Technical Service Bulletin — Special 
Specifications Issue. 


Air Pressure Checks 


A no-drive condition can exist, even with correct 
transmission fluid pressure, because of inoperative 
clutches or bands. On automatic transmissions, an 
erratic shift can be caused by a stuck governor valve. 
The inoperative units can be located through a series 
of checks by substituting air pressure for fluid 
pressure to determine the location of the malfunction. 


When the selector lever is at D (drive), 2 (second) or | 
(low) a no-drive condition may be caused by an 


inoperative forward or one-way Clutch. Failure to drive 


in R (reverse) could be caused by a malfunction of the 
reverse-high clutch or low-reverse clutch. 


NOTE: When you have a slip problem but don’t know 


whether it is in the valve body or in the hydraulic 
system beyond the valve body, the air pressure tests 
can be very valuable. 


To make the air pressure checks, loosen the oil pan 
bolts and lower one edge to drain the transmission 
fluid. Remove the oil pan and the control valve body 
assembly. The inoperative clutches or bands can be 
located by introducing air pressure into the various 
transmission case passages. 


Transmission, Automatic, C6 


Case Fluid Passage Hole Identification 


SERVO REVERSE- CONVERTER 
RELEASE HIGH APPLY CHARGE 


SERVO PUMP 
APPLY SUCTION 


LINE 
PRESSURE 


WV 
PRESSURE GOVERNOR LOW-REVERSE 
PRESSURE CLUTCH APPLY 

EXHAUST CONTROL 

OUTPUT PRESSURE 

GOVERNOR 


D7392-8 


Forward Clutch 


Apply air pressure to the transmission case forward 
clutch passages. A dull thud can be heard when the 
clutch piston is applied. If no noise is heard, place the 
finger tips on the input shell and again apply air 
pressure to the forward or front clutch passage. 
Movement of the piston can be felt as the clutch is 
applied. 


Governor 


Apply air pressure to the control pressure to governor 
passage and listen for a sharp clicking or whistling 
noise. The noise indicates governor valve movement. 


Reverse-High Clutch 


Apply air pressure to the reverse-high clutch. A dull 
thud indicates that the reverse-high or rear clutch 
piston has moved to the applied position. If no noise is 
heard, place the finger tips on the clutch drum and 
again apply air pressure to detect movement of the 
piston. 


07-01B-17 
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DIAGNOSIS AND TESTING (Continued) 


intermediate Servo Low-Reverse Clutch 


Apply air pressure to the low-reverse clutch apply 
passage. A dull thud should be heard if the clutch is 
operating properly. If the passages are clear, remove 
the clutch assemblies, clean and inspect the 
malfunctioning clutch to locate the trouble. 


Hold the air nozzle in the front servo apply tube or the 
intermediate servo apply passages. Operation of the 
servo is indicated by a tightening of the front or 
intermediate band around the drum. Continue to apply 


air pressure to the servo apply tube or passage, and 
introduce air pressure into the front release tube or the 
intermediate servo release passage. The front or 
intermediate servo should release the band against 
the apply pressure. 


Diagnosis Guides 


The diagnosis guides in this section can be used as an 
aid when diagnosing the C6 automatic transmission. 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION POSSIBLE SOURCE 


Slow initial engagement. 


Rough initial engagement in either 
forward or reverse. 


Improper fluid level. 

Damaged or improperly adjusted 
linkage. 

Contaminated fluid. 

Improper clutch and band 
application, or low main control 
pressure. 


Improper fluid level. 
High engine idle. 


Perform fluid level check. 
Service or adjust linkage. 


Perform fluid condition check. 
Perform control pressure test. 


Perform fluid level check. 
Adjust idle to specifications. Refer 


to the Powertrain 

Control /Emissions Diagnosis 

Manual. 
Check VRV for 7.3L Diesel, C6 Adjust or replace VRV. 
applications. 
Looseness in the driveshaft, 
U-joints or engine mounts. 
Improper clutch or band 
application, or oil control pressure. 
Sticking or dirty valve body. 


Service as required. 


Perform control pressure test. 


Clean, service or replace valve 
body. 


Perform fluid level check. 

Check engine curb idle. Refer to 
the Powertrain Control/Emissions 
Diagnosis Manual °. 

Adjust or replace VRV. 


Harsh engagements — warm engine. Improper fluid level. 


Engine curb idle too high. 


Check VRV for 7.3L Diesel, C6 
applications. 

Valve body bolts — loose/too 
tight. 

Valve body dirty /sticking valves. 


Tighten to specification. 


Determine source of 
contamination. Service as 
required. 


3 Canbe purchased as a separate item. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


07-01B-19 Transmission, Automatic, C6 07-01B-19 
(ERR a a a a a 


DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


CONDITION POSSIBLE SOURCE 


No/ delayed forward engagement @ Improper fluid level. @ Perform fluid level check. 

(reverse OK). @ Manual shift cable — @ Check and adjust or service as 
misadjusted/damaged. required. 

@ Low main control pressure Control pressure test, note results. 
(leakage). Forward clutch stator 
support seal rings leaking (#3, 
#4). 

@ Forward clutch assembly 
burnt /damaged/leaking. Check 
ball in piston/leaking piston seals. 

@ Valve body bolts — loose/too 
tight. 

Valve body dirty/ sticking valves. 


Perform air pressure test. 


Tighten to specification. 


@ Determine source of 
contamination. Service as 
required. 

Replace screen. 


@ Transmission valve body screen 


plugged. 
Pump damaged/ leaking. 


@ Visually inspect pump gears. 
Replace pump if necessary. 


Perform fluid level check. 
@ Check and adjust or service as 
required. 

Control pressure test. 


No/delayed reverse engagement 
(forward OK). 


Improper fluid level. 

@ Manual shift cable 
misadjusted/ damaged. 

@ Low main control pressure in 
reverse. High reverse clutch OK. 

@ Reverse clutch assembly 
burnt /worn/leaking. Leaking 
check ball in high/reverse 
piston/leaking piston seals. 

@ Valve body bolts — loose/too 
tight. 

Valve body dirty / sticking valves. 


Perform air pressure test. 


Tighten to specification. 


@ Determine source of 
contamination. Service as 
required. 

Replace screen. 


@ Transmission valve body screen 


plugged. 
Pump damaged. 


@ Visually inspect pump gears. 
Replace if necessary. 


Improper fluid level. Perform fluid level check. 
@ Reverse-high or low-reverse Check and replace piston seal. 
piston seals, leaking. 


No/ delayed reverse engagement 
and/or no engine braking in manual 
low. 


Intermediate band out of 

adjustment. 

@ Improper band or clutch 
application, or oil pressure control 

system. 

Intermediate servo leaking. 


No engine braking in manual second 
gear. 


Adjust intermediate band. 


Perform control pressure test. 


@ Perform air pressure test of 
intermediate servo for leakage. 
Service as required. 

Service or replace as required. 


Polished or glazed band or drum. 


Improper fluid level. 

@ Manual shift cable 
misadjusted/damaged. 

@ Lowmaincontrol pressure. 

@ Valve body bolts — loose/too 
tight. 

Valve body dirty/sticking valves. 


Forward engagement 
slips / shudders /chatters. 


Perform fluid level check. 

@ Check and adjust or service as 
required. 

@ Control pressure test. 

@ Tighten to specification. 


@ Determine source of 
contamination. Service as 
required. 

@ Replace forward clutch cylinder. 
Service transmission as required. 

@ Replace seals and service clutch 
as required. 

@ Determine cause of condition. 

Service as required. 


@ Forward clutch piston ball check 
not seating/leaking. 

@ Forward clutch piston seals 
cut/worn. 

@ Low one-way clutch (planetary) 

damaged. 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain ryt 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


07-01B-20 Transmission, Automatic, C6 07-01B-20 
NB I NN ae ag Re Ne ey me eg ek ee eee en ee 


DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


POSSIBLE SOURCE ACTION 


Reverse shudders /chatters/slips. @ Improper fluid level. @ Perform fluid level check. 
@ Low main control pressure in @ Control pressure test. 


reverse. 
@ Low-reverse clutch/leaking @ Air pressure test; visually inspect 
pressure. seal rings and piston bore. 


@ Determine cause of condition. 
Service as required. 
@ Service as required. 


@ Low-reverse clutch or high-reverse 
clutch piston seals cut/worn. 

@ Looseness inthe driveshaft, 

U-joints or engine mounts. 


No drive, slips or chatters in first gear | @ Low one-way clutch (planetary) @ Service or replace one-way clutch. 
in D. All other gears normal. damaged. 


No drive, slips or chatters in second @ Intermediate band out of @ Adjust intermediate band. 

gear. adjustment. 

@ Improper band or clutch 
application, or control pressure. 

Damaged or worn intermediate 

servo piston seals and/or internal 

leaks. 

Dirty or sticking valve body valves. 


@ Perform control pressure test. 


@ Perform air pressure test. 


® Clean, service or replace valve 
body. 
@ Replace or service as required. 


Polished, glazed intermediate 
band or drum. 


Improper band and/or clutch 
application, or oil pressure control 
system. 

Damaged or worn governor. 
Sticking governor primary valve. 
Valve body loose. 

Dirty or sticking valve body valves. 


Starts up in 2nd or 3rd. Perform control pressure test. 


Perform governor check. Replace 
or service governor, clean screen. 
Tighten to specification. 

Clean, service or replace vaive 
body. 

Service or replace valve body 
and/or case as required. 


Perform fluid level check. 
Perform vacuum supply test. 
Check VRV adjustment on 7.3L 
Diesel. 

Service or replace as required. 
Replace gear. 


Cross leaks between valve body 
and case mating surface. 


Improper fluid level. 
Vacuum line damaged, clogged or 
leaks. 


Shift points incorrect. 


Improper operation of EGR system. 
improper speedometer gear 
installed. 

Improper clutch or band 
application, or oil pressure control 
system. 

Damaged or worn governor. 


Perform shift test and control 
pressure test. 


@ Service or replace governor — 
clean screen. 
Replace. 


@ TVcontrol rod missing/incorrect 
length or vacuum diaphragm bent 
or leaks. 

Dirty or sticking valve body valves. 


@ Clean, service or replace valve 
body. 

@ Check adjustment and function. 

Adjust or replace. 


@ Vacuum regulator valve (VRV) 
misadjusted or damaged (7.3L 
Diesel). 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


All upshifts harsh/delayed or no Improper fluid level. @ Perform fluid level check. 
upshifts. @ Manual shift cable — @ Check and adjust or service as 


misadjusted /damaged required. 
@ Governor secondary valve @ Perform governor test. Service as 
sticking. required. 
Main control pressure too high. @ Control pressure test. Service as 
required. 


@ Valve body bolts — loose/too Tighten to specification. 
tight. 


Valve body dirty/sticking valves. 


@ Determine source of 
contamination. Service as 
required. 

@ Check vacuum lines to diaphragm 
unit. Service as necessary. 
Perform vacuum supply and 
diaphragm tests. Check VRV 
adjustment on 7.3L Diesel, C6 
application. 

@ Check adjustment and function. 

Adjust or replace. 


Vacuum leak to diaphragm unit. 


@ Vacuum regulator valve 
misadjusted or damaged (7.3L 
Diesel). 

@ Downshift cable or lever 

damaged /stuck open. 


Low main control pressure. 


@ Replace/repair or adjust as 
required. 


Control pressure test. Note 
results. 
@ Tighten to specification. 


Mushy / early all upshifts / pile up 
upshifts. 


@ Valve body bolts — loose/too 
tight. 

@ Valve body valve or throttle control 

valve sticking. 


@ Determine source of 
contamination. Service as 
required. 

@ Perform governor test. Repair as 
required. 

@ Install correct TV control rod. 

@ Check adjustment and function. 
Adjust or replace. 


Governor valve sticking. 


@ TV control rod too short. 
@ Vacuum regulator valve (VRV) 
misadjusted or damaged (7.3L 
Diesel). 


Improper fluid level. 

@ For 7.3L Diesel VRV misadjusted 
or damaged. 

@ Manual shift cable — 
misadjusted/damaged. 

@® Governor valve sticking. 

Intermediate band out of 


Perform fluid level check. 
Check VRV for 7.3L Diesel. 


@ Check and adjust or service as 
required. 

@ Perform governor test. Service as 
required. Adjust intermediate 


adjustment. band. 
@ Vacuum diaphragm bent, sticking, @ Check diaphragm unit. Service as 
leaks. necessary. 


@ Valve body bolts — loose/too 
tight. 
Valve body dirty/sticking valves. 


@ Tighten to specification. 


@® Determine source of 
contamination. Service as 
required. 

@ Perform air pressure test. 


@ Intermediate band burnt and/or 
servo assembly leaking. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


Rough/harsh/delayed 1-2 upshift. @ Improper fluid level. @ Perform fluid level check. 
@ Poor engine performance. @ Tune engine. 

@ Intermediate band out of @ Adjust intermediate band. 
adjustment. 

Main control pressure too high. 


@ Control pressure test. Note 
results. 

@ Perform governor test. Service as 
required. 

@ Check engine vacuum lines. 
Service as necessary. Check 
vacuum diaphragm unit. Service as 
necessary. Perform vacuum supply 
and diaphragm tests. 

@ Tighten to specifications. 


Governor valve sticking. 


@ Engine vacuum leak. Vacuum 
line(s) not connected /damaged. 


@ Valve body bolts — loose/too 
tight. 
Valve body dirty/sticking valves. 


@ Determine source of 
contamination. Service as 
required. 

Adjust or replace VRV. 


@ Vacuum regulator valve (VRV) 
misadjusted or damaged (7.3L 
Diesel). 


Improper fluid level. 
Incorrect engine performance. 


Mushy /early/soft/slipping 1-2 
upshift. 


Perform fluid level check. 

@ Tune adjust engine idle as 
required. 

@ Adjust intermediate band. 


@ Intermediate band out of 
adjustment. 
Low main control pressure. 


@ Control pressure test. Note 
results. 
Tighten to specification. 


@ Valve body bolts — loose/too 
tight. 
Valve body dirty / sticking valves. 


@ Determine source of 
contamination. Service as 


required. 
Governor valve sticking. @ Perform governor test. Service as 
required. 
@ Damaged intermediate servo or @ Perform air pressure test. Service 
band. as required. 
@ Polished, glazed band or drum. @ Service or replace as required. 


@ Vacuum regulator valve (VRV) 
misadjusted or damaged (7.3L 
Diesel). 


Low fluid level. 
@ For 7.3L Diesel, C6 application — 
VRV misadjusted or damaged. 

@ Lowmain control pressure to 
direct clutch. 

@ Valve body bolts — loose/too 
tight. 

Valve body dirty/sticking valves. 


Adjust or replace VRV. 


Perform fluid level check. 
Check VRV for 7.3L Diesel. 


@ Control pressure test. Note 
results. 
Tighten to specification. 


@ Determine source of 
contamination. Service as 
required. 

@ Determine cause of condition. 
Service as required. 


@ Direct clutch plates or assembly 
burnt/worn. Piston seals 
damaged. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


CONDITION POSSIBLE SOURCE 


Harsh/delayed 2-3 upshift. @ Incorrect engine performance. @ Check engine tune-up. 

@ Engine vacuum leak. Vacuum @ Check engine vacuum lines. 

line(s) not connected /damaged. Service as necessary. Check 
vacuum diaphragm unit. Service as 
necessary. Perform vacuum supply 
and diaphragm tests. Check VRV 
for 7.3L Diesel. 

@ Air pressure test the intermediate 

servo apply and release the high 

clutch piston check ball. Service 

as required. 

Tighten to specification. 


@ Damaged or worn intermediate 
servo release and high clutch 
piston check ball. 


@ Valve body bolts — loose/too 
tight. 

@ Vacuum diaphragm or TV control 
rod bent, sticking, leaks. 

@ Vacuum regulator valve 

misadjusted or damaged (7.3L 

Diesel). 


Valve body bolts — loose/too 
tight. 
Valve body dirty/sticking valves. 


@ Check diaphragm and rod. 
Replace as necessary. 

@ Check adjustment and function. 

Adjust or replace. 


Soft /early /mushy 2-3 upshift. Tighten to specification. 


@ Determine source of 
contamination. Service as 
required. 

@ Check diaphragm and rod. 
Replace as necessary. 

@ Check adjustment and function. 

Adjust or replace. 


@ Vacuum diaphragm or TV control 
rod bent, sticking, leaks. 

@ Vacuum regulator valve (VRV) 

misadjusted or damaged (7.3L 

Diesel). 


Poor engine performance. 

@ Valve body bolts — loose/too 
tight. 

Valve body dirty /sticking valves. 


Check engine tune-up. 
@ Tighten to specification. 


Erratic shifts. 


@ Line pressure test, note results. 
Determine source of 
contamination. Service as 
required. 

@ Perform governor test. Service as 

required. 

Service as required. 


Governor valve sticking. 


@ Output shaft collector body seal 
rings damaged. 


Shifts 1-3 in D. Intermediate band out of Adjust band. 
adjustment. 

@ Damaged intermediate servo 
and/or internal leaks. 

@ Improper band or clutch 
application, or oil pressure control 
system. 

@ Polished, glazed band or drum. 


Dirty or sticking valve body valves. 


@ Perform air pressure test. Service 
front servo and/or internal leaks. 
Perform control pressure test. 


@ Service or replace band or drum. 

@ Clean, service or replace valve 
body. 

@ Perform governor test. Service as 

required. 


Governor valve stuck. 


Band or direct clutch worn or 

glazed. 

@ Improper band or clutch 
application, or oil pressure control 
system. 

@ intermediate servo piston 
worn/cut/leaking. 

Dirty or sticking valve body valves. 


Engine over-speeds on 2-3 shift. Service or replace. 


Perform control pressure test. 


Replace seals. Check for leaks. 


@ Clean, service or replace valve 
body. 
Check VRV. 


@ Vacuum regulator valve (VRV) 
misadjusted or damaged (C6 with 
7.3L diesel). 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


Rough/ shudder 3-1 shift at closed @® Incorrect engine idle or Tune, and adjust engine idle. Refer 
throttle in D. performance. to the Powertrain Control/Engine 
Emissions Diagnosis Manual. Can 
be purchased as a separate item. 
@ Service or adjust shift cable. 
Check VRV for 7.3L Diesel. 
Perform control pressure test. 


@ Improper downshift shift cable 
adjustment. 

@ Improper clutch or band 

application or oil pressure control 

system. 

Improper governor operation. 


@ Perform governor test. Service as 
required. 

@ Clean, service or replace valve 

body. 


Service or adjust cable or rod. 


Dirty or sticking valve body valves. 


No forced downshifts. Kickdown cable or rod out of 
adjustment. 

@® Damaged internal kickdown 
linkage. 

@ Improper clutch or band 
application, or oil pressure control 
system. 

Dirty or sticking governor. 


Service internal kickdown linkage. 


Perform control pressure test. 


@ Perform governor test. Service or 
replace governor, clean screen. 

@ Clean, service, or replace valve 

body. 


Adjust intermediate band. 


Dirty or sticking valve body. 


Intermediate band out of 

adjustment. 

@ Improper band or clutch 
application, and one-way clutch, or 
oil pressure control system. 

@ Damaged or worn intermediate 
servo piston. 

@ Polished, glazed band or drum. 

Dirty or sticking valve body. 


Engine over-speeds on 3-2 downshift. 


@ Perform control pressure test. 
Service clutch. 


e@ Air pressure test check the 
intermediate servo. Service servo. 

@ Service or replace as required. 

@ Clean, service, or replace valve 

body. 


Check and adjust or service as 
required. 

@ Tighten nut to specification. 
Adjust linkage and install new pin. 


Shift efforts high. Manual lever shift cable 
damaged/misadjusted. 
@ Inner manual lever nut loose. 
@ Manual lever retainer pin 


damaged. 


Perform fluid level check. 
@ Tune or adjust engine idle. Refer to 
the Powertrain Control /Engine 

Emissions Diagnosis Manual. Can 
be purchased as a separate item. 
Perform control pressure test. 


Transmission overheats. improper fluid level. 
@ Incorrect engine idle, or 


performance. 


@ improper clutch or band 
application, or oil pressure control 
system. 

@ Restriction in cooler or lines. 

@ Seized converter one-way clutch. 

e@ Dirty or sticking valve body valves. 


@® Service restriction. 

@ Replace one-way clutch. 
@ Clean, service or replace valve 
body. 


Check the vent for free breathing. 
Repair as required. 

@ Remove all traces of lube on 
exposed surfaces of transmission. 
Check the vent for free breathing. 
Operate transmission at normal 
temperatures and perform fluid 

leakage check. Service as 

required. 


Check engine tune up. Refer to the 
Powertrain Control /Engine 
Emissions Diagnosis Manual. Can 
be purchased as a separate item. 
Replace torque converter. 


Transmission leaks. Case breather vent. 


Leakage at gasket, seals, etc. 


Poor vehicle acceleration. Poor engine performance. 


@ Torque converter one-way clutch 
slipping. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


Transmission noisy — vaive Improper fluid level. @ Perform fluid level check. 
resonance. Linkage out of adjustment. @ Service or adjust linkage. 
Improper band or clutch Perform control pressure test. 
application, or oil pressure control 
system. 

@ Cooler lines grounding. 

Dirty or sticking valve body valves. 


NOTE: Gauges may aggravate any 
hydraulic resonance. Remove gauge 
and check for resonance level. 


@ Free up cooler lines. 

@ Clean, service or replace valve 
body. 

Service as required. 


@ Internal leakage or pump 
cavitation. 


@ Misadjusted PNP switch. 
@ Misadjusted ignition switch. 
@ Defective ignition switch. 

@ Defective PNP switch. 


Vehicle will not start. 


NOTE: For 7.3L Diesel Engines 
equipped with C6 Transmission, refer 
to the appropriate portion of Group 03 
for additional information. 


Adjust PNP switch. 
Adjust ignition switch. 
Replace ignition switch. 
Replace PNP switch. 


TD4922D 


TRANSMISSION NOISE — OTHER THAN VALVE RESONANCE — TESTA 


TEST STEP RESULT P| ACTION TO TAKE 
VERIFY NOISE 


@ Check for gear noise to verify if within normal range. Yes > 
@ Is noise within normal range? No b> 


| A2 | MANUAL LEVER SHIFT CABLE CHECK 


@ Check cable for proper adjustment, wear or 
damage. 
@ Is shift cable OK? 


| A3_ | FLUID CHECK 


@ Check the fluid for proper level and/or 
contamination. 


Normal condition. 
GO to A2. 


GO to A3. 


SERVICE, REPLACE 
and/or ADJUST cable as 
required. 


Yes a 
No > 


Fluid level > 
between ADD and 
FULL marks 


Fluid level 
beneath ADD mark 


GO to A4. 


NOTE: For definition of contamination, refer to 
Transmission Fluid Condition Check in the Diagnosis 
and Testing portion of this section. 


ADD specified fluid to 
bring level between ADD 
and FULL marks with 
vehicle at operating 
temperature. GO to A4. 


DISASSEMBLE, CLEAN 
and SERVICE 
transmission. FLUSH 
torque converter and 
backflush cooler system. 


Fluid a 
contaminated 


| A4 | STALL TEST 


@ Perform the Stall Test as described under Stall Test 
in the Diagnosis and Testing portion of this section. 
@ Does noise stop? 


GO to AS. 


EXAMINE torque 

converter and pump. 
SERVICE or REPLACE as 
required. Also CHECK for 
loose torque converter to 
flywheel bolts or nuts. 
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DIAGNOSIS AND TESTING (Continued) 


TRANSMISSION NOISE — OTHER THAN VALVE RESONANCE — TEST A (Continued) 


TEST STEP RESULT P) ACTION TO TAKE 
| AS | NOISE CHECK 


@ Run transmission in all gears and check for noise. P|) SERVICE both planet 


Noise loud in D 


REMOVAL AND INSTALLATION 


Transmission Fluid Drain and Refill 


Normal maintenance and lubrication requirements do 
not necessitate periodic automatic transmission fiuid 
changes. 


lf a major repair, such as a clutch band, bearing, 


etc., is required in the transmission, it will have to 


be removed for service. At this time the 


converter, transmission cooler(s) and cooler lines 


must be thoroughly back-flushed to remove any 
dirt. Refer to procedure in this section. 


When used under continuous or severe 
conditions, the transmission and the torque 


converter should be drained and refilled with the 


specified fluid at intervals directed in the 
maintenance or owner’s manual. 


Refer to the Truck Performance Specifications Book 
or the end of this section for fluid requirements. 


NOTE: Fluid level indicator should be used to 
determine actual fluid requirements. Check fluid level 
when the transmission is at normal operating 
temperature. Do not overfill. 


Procedures for partial drain and refill, due to in-vehicle 
repair operation, are as follows: 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Place a drain pan under the transmission. 


Loosen the pan attaching bolts and drain the fluid 


from the transmission. 


When fluid has drained to the level of the pan 
flange, remove the rest of the pan bolts working 


from the rear and both sides of the pan to allow it 


to drop and drain slowly. 


When all fluid has drained from the transmission, 


remove and thoroughly clean the pan and the 
screen. Discard the pan gasket. 


Place a new gasket on the pan, and install the pan 


on the transmission. Tighten the bolts to 11-16 
N-m (8-12 ft-lb). 


assemblies. 


(drive) 1st gear, or 
L (low) 1st gear 


Noise loud in 2 SERVICE front planet 
(second) assembly. 


Noise loud in D 
(drive) 3rd gear 


Problem not in 
transmission. REFER to 
Section 00-04. 


Noise loud inR SERVICE rear planet 
(reverse) assembly. 


Remove safety stands and lower vehicle. 


Add 4.7 liters (5 quarts) shallow pan or 5.6 liters 
(6 quarts) deep pan of fluid to the transmission 
through the filler tube. 


Check the fluid level. 


If it is necessary to perform a complete drain and refill, 
it will be necessary to remove the residual fluid from 
the torque converter and the cooler lines. 


NOTE: It is recommended that this procedure be 
performed prior to other operations to allow sufficient 
time for the converter to drain properly. 


Remove the converter housing access cover 
from the lower end of the converter housing. 


Rotate the torque converter until the drain plug 
comes into view. 


Remove the drain plug and allow the transmission 
fluid to drain. 


Flush the cooler lines completely as described in 
this section. 


When adding fluid, fill to the capacity required for 
that transmission. 


Fluid Cooler Lines 


When fluid leakage is found from the fluid cooler, the 
cooler must be replaced. Cooler replacement is 
described in Section 03-03. 


When one or more of the fluid cooler steel tubes must 
be replaced, each replacement tube must be 
fabricated from the same size steel tubing as the 
Original line. 


Using the old tube as a guide, bend the new tube as 
required. Add the necessary fittings, and install the 
tube. 


After the fittings have been tightened, add fluid as 
needed, and check for fluid leaks. 
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07-01B-27 


REMOVAL AND INSTALLATION (Continued) 


Transmission F- 150-250-350 4x2 and 4x4 
Removal 


1. 


10. 


Drive the vehicle on a hoist, but do not raise at 
this time. Disconnect the battery negative cable. 
Disconnect park neutral position switch 
(PNP)(7A247) wire at the plug connector. 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Place the drain pan under the transmission fluid 
pan. Carefully loosen the bolts holding the 
transmission pan to drain the fluid from the 
transmission. 


Remove the converter drain plug access cover 
from the lower end of the converter housing. 


Remove the converter-to-flywheel attaching nuts. 
Place a wrench on the crankshaft pulley 
attaching bolt to turn the converter to gain access 
to the bump switch. 


With the wrench on the crankshaft pulley 
attaching bolt, turn the converter to gain access 
to the converter drain plug. Place a drain pan 
under the converter to catch the fluid and remove 
the plug. After the fluid has been drained, 
re-install the plug. 


On 4x2 applications, disconnect the driveshaft 
from the rear axle and slide shaft rearward from 
the transmission. Install a seal installation tool, or 
suitable plug, in the extension housing to prevent 
fluid leakage. 


Disconnect the downshift and manual linkage 
rods or cable controls from the levers at the 
transmission. Disconnect PNP switch electrical 
connector. 


Disconnect the oil cooler lines from the 
transmission. 


Remove the vacuum hose from the vacuum 
diaphragm unit. Remove the vacuum line from the 
retaining clip. 


. Disconnect the cable from the terminal on the 


starter motor. Remove the three attaching bolts 
and remove the starter motor. 


. On F-Series 4x4 and Bronco vehicles, remove the 


transfer case. Refer to Sections 07-07A and 
07-07B. 


. Remove the two engine rear support and insulator 


assembly-to-attaching bolts. 


Remove the two engine rear support and insulator 
assembly-to-extension housing attaching bolts. 


Remove the six bolts securing the No. 2 
crossmember to the frame side rails. 


. Raise the transmission with Rotunda 


Transmission Jack 077-000 19 or equivalent and 
remove the crossmember. 


. Secure the transmission to the jack with the 


safety chain. 


Remove the transmission case-to-engine 
attaching bolts. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain wR 
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Transmission, Automatic, C6 


19. 


07-01B-27 


Move the transmission away from the engine. 
Lower the jack and remove the converter and 
transmission assembly from under the vehicle. 


Installation 


1. 


2. 


10. 


11. 
12. 


13. 


14. 
15. 


16. 


Tighten the converter drain plug to 11-37 Nem 
(8-27 ft-lb). 


Position the converter on the transmission making 
sure the converter drive flats are fully engaged in 
the pump gear. 


With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with the chain. 


Rotate the converter until the studs and drain plug 
are in alignment with their holes in the flywheel. 


Move the converter and transmission assembly 
forward into position, using care not to damage 
the flywheel and the converter pilot. The 
converter must rest squarely against the 
flywheel. This indicates that the converter 
pilot is not binding in the engine crankshaft. 
Do not allow converter drive flats to 
disengage from pump gear. 


Install and tighten the transmission-to-engine 
attaching bolts to 55-67 N-m (40-50 ft-lb) on 
gasoline engines and 68-88 N-m (50-65 ft-lb) on 
diesel engines. 


Remove the transmission jack safety chain from 
around the transmission. 


Position the No. 2 crossmember to the frame side 
rails. Install and tighten the attaching bolts to 
specifications as listed at the end of this section. 


Install transfer case on F-Series 4x4 and Bronco. 
Refer to Sections 07-07A and 07-07B. 


Position the engine rear support and insulator 
assembly above the crossmember. Install the 
rear support and insulator assembly-to-extension 
housing mounting bolts and tighten the bolts to 
specifications as listed at the end of this section. 


Lower the transmission and remove the jack. 


Secure the engine rear support and insulator 
assembly to the crossmember with the attaching 
bolts and tighten them to specifications as listed 
at the end of this section. 


Connect the vacuum line hose to the vacuum 
diaphragm making sure that the steel vacuum line 
is in the retaining clip. 


CAUTION: Make sure the vacuum line has not 
been pinched or damaged during 
transmission installation. 


Connect the oil cooler lines to the transmission. 


Connect the downshift and manual linkage rods or 
cable controls to their respective levers on the 
transmission. Refer to Section 07-05. 


Secure the starter motor in place with the 
attaching bolts. Connect the cable to the terminal 
on the starter. 


1992 
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REMOVAL AND INSTALLATION (Continued) 


17. Install a new O-ring on the lower end of the 23. Remove safety stands and lower vehicle. 
transmission filler tube and insert the tube in the 24. Connect the battery negative cable 
case. 
18. Secure the converter-to-flywheel attaching nuts sedate ibe diveap neces pe mearallyalicdy 
and tighten them to 28-45 N-m (20-34 ft-lb). some abnormal drive symptoms may occur while 
19. Install the converter housing access cover and the powertrain control module (PCM)(12A650) 
secure it with the attaching bolts. relearns its adaptive strategy. The vehicle may 
20. Connect the driveshaft. = a driven 10 miles or more to relearn the 


21. Fill the transmission to the proper level with the 
specified fluid. 


22. Adjust the shift linkage as required. Refer to 
Section 07-05. Connect park neutral position 
switch electrical connector. 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation F-250-350 4x2 and 4x4 


F-350 4x4 H.D. 


INSULATOR INSTALLATION 


FOLLOW HOLE PATTERN A 
FOR C-6 TRANSMISSION 
VIEW Y 


:(¢ 


Sr 


VIEW Z 


TYPICAL INSTALLATION 
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REMOVAL AND INSTALLATION (Continued) 


Number Description Number Description 


7R314 Gusset (RH) 

5060 Crossmember 

7F468 Gusset (LH) 

802114 Bolt 

800937 Nut 58-77 N-m (43-57 Ft-Lb) 
(Continued) 


Transmission, E- 150-250-350 
Removal 
Disconnect the battery negative cable. 


Working from inside the vehicle, remove the 
engine compartment cover. 


Disconnect the park neutral position switch 
electrical connector. 


If the vehicle is equipped with a V-8 engine, 
remove the flex hose from the air cleaner heat 
tube. 


Remove the bolt securing the oil fill tube to the 
engine. 

Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Place the drain pan under the transmission fluid 
pan. Carefully loosen the bolts holding the 


transmission pan to drain the fluid from the 
transmission. 


Remove the converter drain plug access cover 
from the lower end of the converter housing. 


Remove the converter-to-flywheel attaching nuts. 
Place a wrench on the crankshaft pulley 
attaching bolt to turn the converter to gain access 
to the nuts. 


. With the wrench on the crankshaft pulley 
attaching bolt, turn the converter to gain access 
to the converter drain plug. Place a drain pan 
under the converter to catch the fluid. Then, 
remove the plug. With fluid drained, re-install the 
plug. 

. Disconnect the driveshaft from the rear axle 
flange and remove from the transmission. To 
maintain initial driveshaft balance, mark the rear 
driveshaft yoke and companion flange so they 
may be installed in their original positions. 


. Remove transmission fluid filler tube. 


. Disconnect the starter cable at the starter. 
Remove the starter-to-converter housing 
attaching bolts and remove the starter. 


. Position an appropriate engine support bar to the 
frame and engine oil pan flanges. 


. Disconnect the cooler lines from the transmission. 
Disconnect the vacuum line from the vacuum 
diaphragm unit. Remove the vacuum line from the 
retaining clip at the transmission. 


20. 


6D091 Insulator; Rear Support 
388824 Bolt 81-108 Nem 
(60-80 Ft-Lb) 
4A263 Damper 
— Nut 96-128 N-m 
(70-94 Ft-Lb) 


. Disconnect the manual and downshift linkage 


rods or cable controls from the transmission 
control levers. 


. Position Rotunda Transmission Jack 077-00019 


or equivalent to support the transmission. Install 
the safety chain to hold the transmission. 


. Remove the nuts securing the rear support and 


insulator assembly to the crossmember. Remove 
the six bolts retaining the crossmember to the 
side rails and remove the two support gussets. 
Raise the transmission with the jack and remove 
the crossmember. 


. Remove the converter housing-to-engine 


attaching bolts. Lower the jack and remove the 
converter and transmission assembly from under 
the vehicle. 


Remove the converter and mount the 
transmission in a holding fixture. 


Installation 


1. 


2. 


Tighten the converter drain plug to 11-37 N-m 
(8-27 ft-lb). 


Position the converter on the transmission making 
sure the converter drive flats are fully engaged in 
the pump gear. 


With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with the safety chain. 


Rotate the converter until the studs and drain plug 
are in alignment with their holes in the flywheel. 


Move the converter and transmission assembly 
forward into position, using care not to damage 
the flywheel and the converter pilot. 


The converter must rest squarely against the 
flywheel. This indicates that the converter 
pilot is not binding in the engine crankshaft. 
Do not allow converter drive flats to 
disengage from pump gear. 


Install the converter housing-to-engine attaching 
bolts. Tighten the bolts to 55-67 N-m (40-50 ft-lb) 
on gasoline engines and 67-87 N-m (50-65 ft-lb) 
on diesel engines. Install the 
converter-to-flywheel attaching nuts. Tighten the 
nuts to 28-40 N-m (20-30 ft-lb). 


Install the crossmember. Install the rear support 
and insulator assembly-to-crossmember 
attaching bolts and nuts. Tighten the bolts to 
specifications as listed at the end of this section. 
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REMOVAL AND INSTALLATION (Continued) 


8. Remove the safety chain and remove the jack 
from under the vehicle. Remove the engine 
support bar. 


9. Installanew O-ring on the lower end of the 
transmission filler tube and insert the tube and 
dipstick in the case. 


10. Connect the vacuum line hose to the vacuum 
diaphragm making sure the steel vacuum line is 
secured in the retaining clip. 


11. Connect the cooler lines to the transmission. 


12. Connect the transmission shift cable to the 
transmission control levers. When making 
transmission control attachments new retaining 
ring and grommet should always be used (see 
Removal and Installation in Section 07-05). Note 
precautions necessary to prevent grommet 
damage. Perform a linkage adjustment as 
outlined in Section 07-05. 


13. Install the converter housing access cover and 
tighten the attaching bolts to 17-21 N-m (12-16 
ft-lb) for all except 7.5L engine application. 
Tighten to 4-7 N-m (35-54 in-lb) for 7.5L engine 
applications. 


14. Position the starter into the converter housing and 
install the attaching bolts. Tighten the bolts to 
54-68 N-m (40-50 ft-lb) on gasoline engines and 
68-88 N-m (50-65 ft-lb) on diesel engines. Install 
the starter cable. 


Crossmember Installation, E-150-250-350 


COLOR CODE 
SURFACE 
TO REAR 


SHOWING INSTALLATION OF REAR ENGINE 
MOUNT WITH C6 AUTOMATIC TRANSMISSION 


Transmission, Automatic, C6 


15. 
16. 
17. 


18. 
19. 


20. 


21. 


22. 


07-01B-31 


Install the driveshaft. 
Remove safety stands and lower vehicle. 


On V-8 engines, install the flex hose to the air 
cleaner heat tube. Install the bolt that retains the 
filler tube to the cylinder block. 


Connect the park neutral position switch 
electrical connector. 


Fill the transmission to the proper level with the 
specified fluid. 


Raise the vehicle and check for transmission fluid 
leakage. Make sure the transmission fluid pan is 
securely attached. Lower the vehicle and adjust 
the downshift and manual linkage. Refer to 
Section 07-05. 


Connect the battery negative cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the powertrain control module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Install the engine compartment cover. 


INSULATOR ANO 
RETAINER 
60091 


BOLT AND WASHER 
388824 
68-94 N-m 
(50-70 FT-LB) 


CHROSSMEMBER 
5025 


NUT AND WASHER 
45350 
68 94N-m 
(50 70 FT LB) 


D4720-2A 
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REMOVAL AND INSTALLATION (Continued) 


Control Valve Body 
Removal 


1. 


2. 


4. 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Place a drain pan under the transmission and 
loosen the bolts holding the transmission pan to 
drain the fluid from the transmission. 


Remove the attaching bolts, the pan and gasket. 
Remove and discard the nylon shipping plug from 
the pan. This plug is used to retain transmission 
fluid within the transmission during shipment and 
should be discarded when the oil pan is removed. 


Remove the valve body attaching bolts and 
remove the valve body from the case. 


Installation 


1. 


PAWL ROD 


Position the valve body to the case making sure 
that the selector and downshift levers are 
engaged. Install and tighten the attaching bolts to 
11-14 N-m (95-125 in-Ib). 


Clean the transmission pan and gasket surfaces 
thoroughly. 


NOTE: Do not grind or sand surfaces. Use a 
gasket scraper or wire brush to clean old gasket 
material from pan and transmission gasket 
surfaces. 


Using a new pan gasket, install attaching bolts 
securing the pan to the transmission case. 
Tighten the attaching bolts to 11-16 N-m (8-12 
ft-lb). 


Remove safety stands and lower the vehicle and 
fill the transmission to the correct level with the 
specified fluid. 


FLUID 


PARKING Serre 


INTERMEDIATE 
SERVO LEVER 


! 
4 
(( ma 


L306 0 SO OHNO 


D9291-A 


Transmission, Automatic, C6 _ 


Vacuum Diaphragm 
Removal and Installation 


1. 
2. 


2 


Disconnect the hose from the vacuum unit. 


Remove the vacuum unit retaining bracket bolt, 
heat shield and bracket. Do not pry or bend the 
bracket. Pull the vacuum unit from the 
transmission case. 


SHIELD RETAINING 


DIAPHRAGM 


Remove the vacuum unit control rod from 
transmission case. 


Install the vacuum unit control rod in transmission 
case. 


Push the vacuum unit into the case and position 
retaining bracket. Install heat shield and tighten 
the bolt to 16-22 N-m (12-16 ft-lb). 


Install the vacuum unit hose to the diaphragm 
connector. 


Intermediate Servo 


Removal 
As 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Remove the bolts that secure the engine rear 
support to the transmission extension rear 
support and insulator assembly to the 
crossmember. Refer to the illustration that 
accompanies the transmission removal and 
installation procedure for the vehicle being 
serviced. 


Remove the two crossmember-to-frame 
attaching bolts, and the bolts attaching the 
gussets to the crossmember if so equipped. 


Using Rotunda Transmission Jack 077-000 19 or 
equivalent raise the transmission high enough to 
remove the weight from the crossmember and 
remove the crossmember. 


Disconnect the muffler inlet pipe from the exhaust 
manifolds and allow the pipe to hang. 


07-01B-32 
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REMOVAL AND INSTALLATION (Continued) 


6. Place a drain pan under the servo. Remove the 
bolts that attach the servo cover and 
identification tag to the transmission case. 


7. Remove the cover, piston, spring and gasket from 
the case, screwing the band adjusting screw 
inward as the piston is removed. This places 
enough tension on the band to keep the struts 
properly engaged in the band end notches while 
the piston is removed. 


8. Apply air pressure to the port in the servo cover, 
if necessary, to remove the piston and rod 
assembly. 


9. Replace the complete piston and rod assembly if 
the piston, piston shaft or piston sealing lips are 
damaged. 


10. Remove the seal from the cover. Part 
: Number Description 
Installation 


ee , Transmission Case 
1. Dip the new cover seal in transmission fluid. Spring 


2. Install the new seal on the cover. Piston and Rod Assembly 


3. Coat new gasket with petroleum jelly, and Gasket 
position on the servo cover. Cover 

4. Dip the piston in transmission fluid, Motorcraft Seal a 
MERCON® Multi-Purpose Automatic Identification Tag 


Transmission Fluid XT-2-QDX or -DDX 
E4AZ-19582-B or equivalent and install it in the 


cover. 
5. Position the servo spring on the piston rod. Extension Housing Bushing and Rear Seal 
6. Insert the servo piston and cover in the case and E-150-250-350, F- 150-250-350 4x2 
secure the cover to the case with the attaching Removal 
bolts, taking care to back off the band adjusting - 
screw as the cover bolts are tightened 19-27 N-m 1. Raise the vehicle and position safety stands 
(14-20 ft-lb). Make sure that the service under vehicle. Disconnect the driveshaft at the 
identification tag is in place. transmission. 
7. Connect the muffler inlet pipe to the exhaust . _When only the rear sealneeds replacing, __ 
manifolds. carefully remove it with a tapered chisel or Slide 
oe Hammer T50T-100-A and Seal Remover 
8. Raise the transmission high enough to install the TOOL-1175-AC. When removing the bushing, use 
crossmember. Secure the crossmember to the Extension Housing Bushing Remover 
rear support with the attaching bolts. Lower the T77L-7697-D after removing the rear seal. Use 
transmission as required to install the the bushing remover carefully so that the 


crossmember to frame and gussets attaching 
bolts. Tighten the attaching bolts to specifications 
as listed at the end of this section. 


9. Remove the jack from the transmission. Adjust SEAL REMOVER 
the band as detailed in the Adjustments portion of TOOL-1175-AC 
this section. 


10. Remove safety stands and lower the vehicle and 
replenish the fluid as outlined in this section. 


spline seal is not damaged. 


IMPACT SLIDE 


HAMMER-T5O0T-100- 
M 50T-100-A D6466-1A 
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REMOVAL AND INSTALLATION (Continued) 


EXTENSION HOUSING 
BUSHING REMOVER 
T77L-7697-D 


My 


BUSHING 


Installation 


1. When installing a new bushing use Extension 
Housing Bushing Replacer T77L-7697-C. 


EXTENSION HOUSING 
BUSHING REPLACER 
T77L-7697-C 


BUSHING 
D6468-1A 


2. Before installing a new seal, inspect the sealing 
surface of the universal joint yoke for scores. If 
scores are found, replace the yoke. 


3. Inspect the counterbore of the housing for burrs. 
Remove burrs with crocus cloth. 


4. Install the seal into the housing using Extension 
Housing Seal Replacer T61L-7657-B. The seal 
should be firmly seated in the bore. Coat the 
inside diameter of the end of the seal with 
Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or an equivalent lubricant. 


EXTENSION HOUSING 
SEAL REPLACER 
T61L-7657-B 


D6469-1A 


5. Coat the front universal joint spline with Premium 
Long-Life Grease XG- 1-C or -K (ESA-M1C75-B) 
or an equivalent lubricant and install the 
driveshaft. 


6. Remove safety stands and lower vehicle. 


Extension Housing 
Removal 


1. Raise the vehicle on a hoist and position safety 
stands under vehicle. 


2. Disconnect the driveshaft from the rear axle 
flange and remove it from the transmission. On 
4x4 vehicles, remove the transfer case. Refer to 
Sections 07-07A and 07-07B. 


Remove the engine rear support and insulator 
assembly-to-extension housing attaching bolts. 


Place Rotunda Transmission Jack 077-000 19 or 
equivalent under the transmission and raise it just 
enough to remove the weight from the engine rear 
support. 


Remove the bolts that secure the engine rear 
support to the crossmember and remove the 
support. 


Place a drain pan under the rear of the 
transmission case. 


Lower the transmission and remove the 
extension housing attaching bolts. Slide the 
extension housing off the output shaft and allow 
the fluid to drain. 


Installation 


1. Clean the mounting surface on the transmission 
case and on the extension housing. Position a 
new gasket on the transmission case. 


CAUTION: Do not use a die grinder or similar 
tool to clean gasket surfaces. 


Hold the extension housing in place and secure it 
with the attaching bolts. Tighten bolts to 
specifications. 


Raise the transmission high enough to position 
the engine rear support on the crossmember. 


Secure the support to the crossmember with the 
attaching bolts and nuts. Tighten the bolts to 
specification as listed at the end of this section. 


Lower the transmission and remove the jack. 
Install the engine rear support-to-extension 
housing attaching bolts. Tighten bolts to 
specification as listed at the end of this section. 
On 4x4 vehicles, install the transfer case. Refer 
to Sections 07-07A and 07-07B. 


install the driveshaft. Remove safety stands and 
lower the vehicle to the floor. 


Fill the transmission to the correct level with the 
specified fluid. 


Governor 
Removal 
1. Remove the extension housing as outlined in this 


section. 


2. Remove the four governor body-to-oil-collector 
attaching bolts. 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove the governor from the collector body 
flange. 


4. Refer to the Disassembly and Assembly portion 
of this section for governor repair operations. 


installation 


1. Secure the governor to the oil collector flange 
with the attaching bolts. Tighten the bolts to 
11-13 Nem (97-115 in-Ib). 


Re-install the extension housing as outlined in this 
section. 


COLLECTOR 


OWN) 


OUTPUT 


SHAFT /) 
e 


DISASSEMBLY AND ASSEMBLY 


Transmission 


Before removing any of the subassemblies, thoroughly 
clean the outside of the transmission to prevent dirt 
from entering the mechanical parts. 


During the repair of the subassemblies, certain 
general instructions which apply to all units of the 
transmission must be followed. Following these 
instructions will avoid unnecessary repetition. 


Handle all transmission parts carefully to avoid nicking 
or burring the bearing or mating surfaces. Lubricate all 
internal parts of the transmission with clean automatic 


transmission fluid before assembly. 


Do not use any other lubricants except on gaskets and 
thrust washers. These may be coated with petroleum 
jelly to facilitate assembly. Always use new gaskets 
and seals when assembling a transmission. Refer to 
the Cleaning and Inspection portion of this section. 


Tighten all bolts and screws to the recommended 
torque as outlined in Specifications at end of this 
section. 


Disassembly 


1. 


Remove the converter, and mount the 
transmission in holding fixture Rotunda Model 
014-00 106 or equivalent. 


NOTE: If equipped, remove and discard the nylon 
shipping plug from the pan. This plug is used to 
retain transmission fluid within the transmission 
during shipping. It should be discarded when the 
oil pan is removed. 


D6471-B 


Remove the 17 fluid pan attaching bolts. Remove 
the pan and gasket. 


Remove the eight valve body attaching bolts. Lift 
the valve body from the transmission case. 


FLUID 


PARKING SCREEN 


INTERMEDIATE 
SERVO LEVER 


D9291-A 


07-01B-35 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Attach a dial indicator TOOL-4201-C to the front 
pump. Install Extension Housing Seal Replacer 
T61L-7657-B in the extension housing to center 
the output shaft. 


5. Pry the gear train to the rear of the case and at 
the same time, press the input shaft inward until it 
bottoms. Set the dial indicator to read zero. 


6. Pry the gear train forward, and note the amount 
of gear train end play on the dial indicator. Record 
the end play to facilitate assembling the 
transmission. Remove the dial indicator from the 
pump and the tool from the extension housing. 


NOTE: Transmission end play should be within 
0.203-1.117mm (0.008-0.044 inch). 


9. Loosen the band adjustment screw and remove 
the two struts. 


10. Rotate the band 90 degrees counterclockwise to 
align the ends with the slot in the case. Slide the 
band off the reverse-high clutch drum. 


DIAL 
INDICATOR 
TOOL-4201-C 


D6472-1A 


7. Remove the vacuum diaphragm, valve rod and 
the throttle valve from the bore in the rear of the 
case. Slip the input shaft out of the front pump. 


8. Remove the front pump attaching bolts. Pry the 
gear train forward to remove the pump. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Remove the forward part of the gear train as an 


Transmission, Automatic, C6 


16. 


Rotate the low-reverse clutch hub in a clockwise 


assembly. direction and at the same time, withdraw it from 
the case. 
OUTPUT 17. Remove the reverse clutch retaining ring from the 
aired - Sees case, then remove the clutch discs, plates and 


INPUT 
SHELL 


18. 


19. 


20. 


pressure plate from the case. 


Remove the extension housing attaching bolts 
from the case. Remove the extension housing and 
gasket. 


Slide the output shaft (with governor and oil 
collector) assembly from the transmission case. 


Remove the distributor sleeve attaching bolts and 
remove the sleeve, parking pawl gear and the 
thrust washer. 


If the thrust washer is staked in place, use a 
sharp chisel and cut off the metal from behind the 
thrust washer. Be sure to clean the rear of the 
case with air pressure or a suitable solvent to 
remove any metal particles. 


. Remove the one-way clutch inner race attaching 


bolts from the rear of the case. Remove the inner 
race and reverse clutch spring retainer assembly 
from inside of the case. 


peer 22. Remove the low-reverse clutch piston from the 
12. Remove the bolts that attach the servo cover to case using TOOL-7000-DE. 
the transmission case. 
AIR NOZZLE 


13. Remove the cover, piston, spring and gasket from 


TOOL-7000-DE LOW-REVERSE 


the case. CLUTCH 
ii : APPLY 
14. Remove the large retaining ring that secures the PASSAGE 


reverse planet carrier in the low-reverse clutch 
hub. Lift the thrust washers and planet carrier 
from the drum. 


15. Remove the retaining ring that secures the 
reverse ring gear and hub on the output shaft. 
Slide the ring gear and hub off the shaft. Remove 
the thrust washer. 


LOW-REVERSE 
CLUTCH HUB 


OUTPUT | 
SHAFT 


PLIERS RING 


SNAP RING RETAINER 


D7151-B 


D7153-1A 


Assembly 


1. 


Place the transmission case in a holding fixture. 


2. Tap the low-reverse piston into place in the case 
with a clean rubber hammer. 

3. Install the low-reverse clutch spring retainer 
assembly in the clutch piston. 

4. Hold the overrunning clutch inner race in position 
and install the attaching bolts. Tighten bolts to 
25-33 N-m (18-25 ft-lb). 

5. Position the transmission case with the front end 


facing downward. 


07-01B-37 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transmission, Automatic, C6 


6. Position the parking gear thrust washer and the 14. Install the low-reverse clutch plates, starting with 
gear on the case. Do not re-stake the thrust the wave plate next to the piston and following 
washer. with steel and friction plates alternately. Retain 

them with petroleum jelly. If new composition 
SPRING plates are being used, soak them in clean 
GUID suibees transmission fluid, Motorcraft MERCON® 
PLATE PLUG Multi-Purpose Automatic Transmission Fluid 
XT-2-QDX or -DDX (E4AZ-19582-B) or equivalent 
ROD for fifteen minutes before installation. Install the 
pressure plate and the retaining ring. Test the 
THRUST operation of the low-reverse clutch by applying 
WASHER air pressure at the clutch pressure apply hole in 
the case. 
PARKING NOTE: The number of steel and friction plates for 
GEAR the low-reverse clutch assembly will vary 
depending on engine application. 

15. Install the reverse planet ring gear thrust washer 
and the ring gear and hub assembly. Insert the 
retaining ring in the groove on the output shaft. 

16. Assemble the front and rear thrust washers onto 
the reverse planet assembly; retain with 
petroleum jelly. Insert the assembly into the ring 
gear and install the retaining ring. 

17. Set the reverse-high clutch assembly on the 
bench, with the front end facing down. Install the 
thrust washer on the rear end of the reverse-high 
clutch assembly. Retain the thrust washer with 

SPRING | PARK CAM SUPPORT PLATE petroleum jelly and insert the splined end of 
forward clutch into the open end of the 
D7157-B reverse-high clutch with splines engaging the 

7. Position the collector and tubes in place on the She: Cuter inehonpalrs: 
rear of the case. Install the attaching bolts and 18. Install the forward planet bearing assembly into 
tighten to 16-22 N-m (12-16 ft-lb). the open end of the forward clutch. 

8. Install the Output shaft and governor as an 19. Install thrust washer and retain with petroleum 
assembly. jelly on the front end of the forward planet ring 

gear and hub. Insert the ring gear into the forward 

9. Place anew gasket on the rear of the clutch 
transmission case. Position the extension housing 
on the case and install the attaching bolts. 20. Install the thrust washer on the front end of the. 
Tighten the attaching bolts to 34-47 N-m (25-35 forward planet assembly. Retain the washer with 
ft-lb). petroleum jelly and insert the assembly into the 

10. Coat new gasket with petroleum jelly and position ae mye mputenelend sungear 
on the servo cover. , 

Pe 21. Install the reverse-high clutch assembly, forward 

11. Position the servo spring on the piston rod. clutch assembly, forward planet assembly and 

12. Insert the servo piston rod in the case. Install the drive input shell, and sun gear as an assembly into 
servo cover with the attaching bolts, making sure the transmission case. 
that the identification tag is in place. Tighten the 22. Insert the intermediate band into the case around 
attaching bolts to 19-27 N-m (14-20 ft-lb). the reverse-high clutch drum. Install the struts and 

13. Align the low-reverse clutch hub and one-way tighten the band adjusting screw sufficiently to 


clutch with the inner race at the rear of the case. 
Rotate the low-reverse clutch hub clockwise 
while applying pressure to seat it on the inner 
race. 


retain the band. 


07-01B-38 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. Place a selective thickness bronze thrust washer . Install the main control valve body on the case, 


(7DB 14) on the rear shoulder of the stator 
support (front pump support) and retain it with 
petroleum jelly. If the end play was not within 
specification when checked prior to disassembly, 
replace the washer with one of proper thickness. 
Refer to specifications at the end of this section 


making sure that the levers engage the valves 
properly and tighten the attaching bolts to 11-14 
N-m (95-125 in-Ib). Install the primary throttle 
valve, rod, and the vacuum diaphragm in the 
case. Position heat shield over vacuum 
diaphragm and install attaching bolt. Tighten bolt 


to 17-21 N-m (12-16 ft-lb). 


. Install a new pan gasket and the pan. Tighten the 
bolts to 11-16 N-m (8-12 ft-lb). 


. Install the converter assembly. 


. Install the transmission in the vehicle as detailed 
under Removal and Installation in this section. 


for selective thrust washer thicknesses. 


Using two 5/ 16-inch bolts three inches long, 
make two alignment studs. Cut the heads from 
the bolts and grind a taper on the cut end. 
Temporarily install the two studs opposite each 
other in the mounting holes of the case. Slide a 
new gasket onto the studs. Position pump on 
case, being careful not to damage the large seal 
on the outside diameter of the pump housing. 
Remove the aligning studs. 


Install six of the seven mounting bolts and tighten Control Valve Body 
to 22-40 Nem (16-30 ft-lb). Disassembly 


24. Adjust the intermediate band as detailed under CAUTION: Extreme care should be taken to avoid 
Adjustments and install the input shaft with the dropping, nicking or in any way damaging a valve. 
long splined end inserted into the forward clutch If a valve is damaged or dropped, do not reuse it. 


assembly. 
> The valve body-to-screen gasket should not be 
25. Install Dial Indicator TOOL-4201-C at the seventh reused. Use new gaskets and screen when servicing 


pump mounting bolt and check the transmission the transmission. 
end play as in Steps 4, 5 and 6 of Disassembly. 
(See Specifications at the end of this section.) 
Remove the tool. 


1. Remove the nine screws that attach the screen to 
the lower valve body and remove screen and 


gasket. 
Install the seventh pump mounting bolt and tighten 


to 22-40 N-m (16-30 ft-lb). 


INDICATOR 
TOOL-4201-C 


D6472-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Vaive Body Assembly Attaching Screws 


OIL SCREEN 10-24 X 5/8 INCH LOWER VALVE BODY 


LOWER VALVE BODY 10-24 X 7/8 INCH 


10-24 X 5/16 INCH 


TT) = 


| 10-24 X 7/8 INCH 


10-24 X 7/8 INCH 4g 


LOWER VALVE BODY 


10-24 X 1-5/8 INCH UPPER VALVE BODY 


LOWER VALVE BODY TO UPPER 
VALVE BODY ATTACHING SCREWS 


C6764-2A 


UPPER TO LOWER VALVE BODY AND 
HOLD DOWN PLATE ATTACHING 


OIL SCREEN TO LOWER VALVE 
BODY ATTACHING SCREWS 


Remove the five upper-to-lower valve body and 
hold-down plate attaching screws. Remove the 
seven attaching screws from the underside of the 
lower valve body. 


Valve Body Assembly, Separated 


LOWER VALVE 
BODY 
SCREEN 


GASKET 
7E06Z 


4. Remove the manual valve retaining pin from the 
upper valve body. 


5. Slide the manual valve out of the valve body. 


Separate the bodies and remove the separator 
plate and gasket. Be careful not to lose the 
check valves and springs. Remove and clean 
the separator plate screen if necessary. 


SEPARATOR 


GASKET PLATE 
70100 


2 ¢F a ~ 
oO = =3 


Cover the downshift valve bore with a finger, then 
working from the underside of the body remove 
the downshift valve retainer. Remove the spring 
and downshift valve. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. 


10. 


Apply hand pressure on the pressure boost valve 
sleeve end and remove the sleeve retaining clip 
from the under side of the body. Slowly release 
hand pressure and remove the sleeve and the 
pressure boost valve. Remove the two springs, 
the spring and the main regulator valve from the 
bore. 


Apply pressure on the throttle boost valve 
retaining plate and remove the two attaching 
screws. Slowly release the pressure and remove 
plate, throttle pressure boost valve and spring, 
and the manual low 2-1 scheduling valve and 
spring from the body. 


Apply pressure on the remaining valve retaining 
plate and remove the eight attaching screws. 


Hold the valve body so that the plate is facing 
upward. Slowly release the pressure and remove 
the plate. 


Transmission, Automatic, C6 


11. 
12. 


13. 
14. 


15. 
16. 


17. 


07-01B-41 


Remove the spring and the intermediate servo 
modulator valve from the valve body. 


Remove the intermediate servo accumulator 
valve and springs. 


Remove the 2-3 back-out valve and spring. 


Remove the 2-3 shift valve, spring and the throttle 
modulator valve and spring. 


Remove the 1-2 shift valve, DR-2 shift valve and 
the spring from the valve body. 


Remove the line pressure coasting regulator 
valve from the body. 


Remove the cutback control valve to complete 
the disassembly of the control valve. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Upper Vaive Body 


Part 
Number Description 


7D053 2-3 Shift Valve 
7A286 Throttie Modulating Valve 
Spring 

2-3 Backout Valve 


Shift Valve Plate 


2-3 Shift Spring (7.3L Diesel 
Only) 


7D229 


(Continued) 


(Continued) 
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Transmission, Automatic, C6 


DISASSEMBLY AND ASSEMBLY (Continued) 


6 


7D435 


7D37 1 


7D370 


7D434 


7D436 


7EO60 
7E061 
7A331 


7A327 


7D094 
7D227 
7A289 
7340 

7B424 


388932 


7D017 


(Continued) 


Assembly 


1. Place the downshift valve and spring in the valve 
body. Compress the spring and install the retainer 
from the underside of the body. 


Place the valve body on a clean surface with the 
passage side facing up. Place the converter relief 
valve spring in its bore. Coat the converter 
pressure relief valve with petroleum jelly and 
place it on top of the spring. Place the 2-3 shift 
valve check ball in its cavity. Place the throttle 
pressure relief valve spring in its bore. Coat the 
throttle pressure relief valve check ball with 
petroleum jelly and place it on top of the spring. 
Place the reverse clutch check ball in its cavity. 


Part 
Number Description 


Inner Intermediate Servo 
Accumulator Spring 


Outer Intermediate Servo 
Accumulator Spring 


Intermediate Servo 
Accumulator Valve 


Intermediate Servo 
Modulator Valve Spring 


intermediate Servo 
Modulator Valve 


2-1 Scheduling Valve 

2-1 Scheduling Valve Spring 
Throttle Pressure Boost 
Spring 

Throttle Pressure Boost 
Valve 

Throttle Boost Plate 
Retainer 

Downshift Valve Spring 
Manual Valve 

Throttle Downshift Valve 
Manual Valve Retaining Pin 


Throttle Pressure Relief 
Spring 


22 


7E337 
7D367 
7A270 
7D003 
7E335 
7D002 


353078 


70388 


353078 


7E217 


7D017 


7A092 
7D230 
7D057 
7A318 
7E104 
7A288 
7D368 
7A334 


07-01B-43 


Part 
Number Description 


353078 


Throttle Pressure Relief Ball, 
1/4 inch Diameter 


Spring Seat 

Boost Valve Spring 
Pressure Regulator Spring 
Booster Valve 

Retainer 


Main Oil Pressure Boost 
Valve Sleeve 


Reverse Clutch Check Ball 
Main Regulator Valve 
2-3 Shift Valve Check Ball 


Converter Pressure Relief 
Valve 


Converter Pressure Relief 
Spring 

Upper Valve Body 

2-3 Backout Valve Spring 
Throttle Modulator Valve 
Cutback Control Valve 
Line Pressure Coast Valve 
1-2 Shift Valve Spring 
DR-2 Shift Valve 

1-2 Shift Valve 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


| item [Description 


Converter Pressure Relief Valve 
Pressure Boost Valve Sleeve 
Converter Pressure Relief Spring 
Downshift Valve — 7B424 and Spring 
7A289 

Throttle Pressure Relief Ball (1/4 inch 
Diameter) and Spring 

Downshift Valve Retainer 

Reverse Clutch Check Ball 

2-3 Check Valve 


Install the small separator screen in the separator 
plate if it was previously removed. Be sure the 
screen tabs are flush with the separator 
plate surface. Carefully position the separator 
plate and new gasket on the lower valve body. 
Place the two hold-down plates on the separator 
plate and install the attaching screws finger tight. 


Place the lower body and plate assembly on the 
upper valve body and install the attaching screws 
finger tight. 


install the oil screen screws loosely, without the 
screen, to properly align the upper and lower 
valve bodies, gasket and separator plate. 


Tighten the two bolts that are covered by the 
screen to 5-7 N-m (44-62 in-lb). 


Remove the oil screen attaching screws and 
place the screen gasket and oil screen in position 
on the lower valve body. Re-install the screen 
attaching screws. 


Tighten all the valve body and screen attaching 
screws to 5-6 N-m (44-53 in-lb). 


Place the cutback control valve and the line 
pressure coasting regulator valve in the valve 
body. 


Place the one spring, DR-2 shift valve and the 1-2 
shift valve in the body. 


Place the throttle modulator valve and spring and 
the 2-3 shift valve (and spring on 7.3L Diesel) in 
the valve body. 


Place the spring and the 2-3 backout valve in the 
valve body. 


Place the two springs and the intermediate servo 
accumulator valve in the valve body. 


Place the intermediate servo modulator valve and 
spring in the body. 


Carefully place the valve retaining plate on the 
body and secure it with the eight attaching 
screws. Tighten the two hex head screws to 3-5 
N-m (27-35 in-lb). Tighten the remaining six 
screws to 3-4 N-m (27-35 in-Ib). 


Place the throttle pressure boost valve and spring 
in the valve body. Place the manual low 2-1 
scheduling valve and spring in the valve body and 
install the retaining plate. Tighten the attaching 
screws to 3.0-5.0 N-m (27-44 in-Ib). 


Transmission, Automatic, C6 07-01B-44 


17. Place the spring seat on the stem of the main 
regulator valve so that the retainer flange is next 
to the valve shoulder. Place the main regulator 
valve, spring seat, two springs, pressure boost 
valve and sleeve in the bore. Apply hand pressure 
on the end of the pressure boost valve sleeve and 
install the spring clip retainer in the groove on the 
under side of the body so that the clip is inserted 
into the end groove in the sleeve. Be sure that the 
pressure boost valve sleeve is free in its bore. 


. Place the manual valve in the valve body and 
install the retaining pin in the body. 


Intermediate Servo 
Disassembly 


1. Apply air pressure to the port in the servo cover, 
if necessary, to remove the piston and rod. 


2. Replace the complete piston and rod assembly if 
the piston or piston sealing lips are unserviceable 
or damaged. 


3. Remove the seal and gasket from the cover. 
Assembly 
Dip the new seal in clean transmission fluid. 


Install new seal and gasket on the cover. Coat the 
new gasket with petroleum jelly, if necessary, to 
hold it in place. 


Dip the piston in transmission fluid, Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
(E4AZ-19582-B) or equivalent and install it in the 
cover. 


Position the servo spring on the piston rod. 


Insert the servo piston and cover in the case and 
secure the cover to the case with the attaching 
bolts, taking care to back off the band adjusting 
screw as the cover bolts are tightened 19-27 Nem 
(14-20 ft-lb). Make sure that the service 
identification tag is in place. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Part 
Number Description 


Transmission Case 
Spring 
Piston and Rod Assembly 


(Continued) 


Governor 
Disassembly 


1. 


2. 


Remove the governor body attaching bolts and 
remove the governor. 


Remove and discard the retaining ring that 
secures the governor oil collector body on the 
output shaft and slide the governor off the front of 


Transmission, Automatic, C6 


Part 
Number Description 


Gasket 

Cover 

Seal 
Identification Tag 


Assembly 


1. 


2. 


Carefully install new seal rings on the oil collector 
body. 


Working from the front end of the output shaft, 
slide the governor oil collector body into place on 
the shaft. Install a new retaining ring to secure it. 
Make sure that the retaining ring is seated in the 
groove. 


07-01B-45 


the shaft. 
Remove the seal rings from the oil collector body. 


NOTE: Make note of the position of the cast iron 
seal ring versus the two Teflon® seal rings so the 
new rings will be installed in the correct location. 


Position the governor assembly on the oil 
collector body and secure with the attaching 
screws. Tighten screws to 11-13 N-m 
(97-115 in-lb). 


Output Shaft and Governor Assembly 


TEFLON® 
= oe 


GOVERNOR 


CAST 
nen COLLECTOR 


SEAL RING 


SNAP RING 


387035- GOVERNOR 


ASSEMBLY 


OUTPUT 


7D011 BODY-7D220 


SOOC€ e 


OUTER DOWNSHIFT LEVER 


OUTER MANUAL LEVER 
AND SHAFT 


Downshift and Manual Linkage 
Disassembly 


1. Remove the nut and lockwasher that secures the 
outer downshift lever to the transmission and 
remove the lever. 


Slide the inner downshift lever assembly out from 
the inside of the case. Remove the seal from the 
recess in the manual lever shaft. 


PARKING PAWL 
ACTUATING ROD 


DETENT SPRING 
ATTACHING 
SCREW 


DETENT SPRING 


INNER DOWNSHIFT LEVER 


02330-1B8 


Remove the two bolts retaining the park neutral 
position switch and remove the switch. 


Remove the nut securing the inner manual lever to 
the shaft. Remove the inner lever from the shaft. 
Remove the inner lever and parking pawl 
actuating rod assembly from the case. Slide the 
outer lever and shaft from the case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove the seal from the case with Slide 
Hammer T59L-100-B and Puller Attachment 
T58L-101-B. 


Cx 


FRONT OF 
VEHICLE 


PNP 


ALIGNMENT TOOL 
RETAINER T92P-70010-AH 
BOLTS 
D4823-D 
Assembly 


1. Dip the new seal in transmission fluid Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
(E4AZ-19582-B) or equivalent and install it in the 


case using shift lever seal replacer TOOL-77288. 


SHIFT LEVER SEAL 
REPLACER 
TOOL-77288 


07156-1B 


2. Slide the outer manual lever and shaft in the 
transmission case. 


Transmission, Automatic, C6 


07-01B-46 


Simultaneously position the parking pawl 
actuating rod into the case and the inner lever on 
the shaft, making sure the leaf spring roller is 
positioned in the inner manual lever detent. Install 
the attaching nut. Tighten the nut to 41-54 N-m 
(30-40 ft-lb). 


Install park neutral position switch and adjust 
following procedures under Adjustments in this 
section. 


Install a new downshift lever seal in the recess of 
the outer lever shaft. Slide the downshift lever 
and shaft into position. 


Place the outer downshift lever on the shaft and 
secure it with a lockwasher and nut. Tighten nut 
to 17-21 N-m (12-16 ft-Ib). 


Parking Pawl Linkage 
Disassembly 


Remove the bolts securing the parking pawl guide 
plate to the case. Remove the plate. 


Remove the spring, parking pawl and shaft from 
the case. 


Working from the pan mounting surface, drill a 
1/8-inch diameter hole through the center of the 
cupped plug. Pull the plug from the case with a 
wire hook. 


Unhook the end of the spring from the park plate 


slot to relieve the tension. 


SPRING 


THRUST 
WASHER 


PARKING 


PARK CAM SUPPORT PLATE 


D7157-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Thread a 1/4-20 inch or 8-32 x 1-1/4 inch screw . Using the fabricated tool, drive the cup plug into 

into the park plate shaft. Pull the shaft from the position in the case. Be sure the plug is flush with 

case with the screw. Remove the spring and park the shoulder of the counterbore. The cup plug 

cam support plate. must be coated with Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A) or equivalent 
before installation. 


SERVO APPLY LEVER 
INSTALL CUP PLUG FLUSH WITH 


1/4-20 x 1-1/4 INCH BOLT SHOULDER OF COUNTERBORE 


OR #8-32 x 1-1/4 INCH BOLT 


Reme 
4 


TIN ||: 
PTrIrif¢R44 *& 


—_—<—$—_$———— 7 


ae wre 


10.32mm INSTALLING TOOL MAKE FROM 
(12/52 INCH) 12.7mm (% INCH) DIA. ORILL ROD 01783-1C 


Py 


CY actuatina Front Pump 


PARK PLATE = ROD PARK CAM The front seal can be replaced after the pump has 
SHAFT SUPPORT PLATE Dieeee been installed on the transmission using Slide Hammer 
T50T-100-A and Seal Remover TOOL-1175-AC for 
Assembly removal, and Front Pump Seal Replacer 
1. Position the spring and park cam support plate in T87L-77837-AH for installation. 
the case and install the shaft. Place the end of the 
spring into the slot of the park plate. Removing Front Pump Seal 


Install a new cupped plug (657 2) to retain the SEAL REMOVER 
shaft. TOOL-1175-AC 


Install the parking pawl shaft in the case. Slip the 
parking pawl and spring into place on the shaft. 


Position the guide plate on the case, making sure © IMPACT SLIDE 
that the actuating rod is seated in the slot of the Seer Go 
plate. Secure the plate with two bolts and ’ 

a Tighten bolts to 17-21 N-m (12-16 

ft-lb). 


—— WW cad 
eC 
= @ 
—— al CG = 
See ay 


Servo Apply Lever 
Disassembly 


1. Working from the inside of the transmission case, 
carefully drive on the servo apply lever shaft to 
remove the cup plug. The shaft can be withdrawn 
from the case by hand. 


Assembly 


1. Hold the servo apply lever in position and install 
the new shaft. 


D7158-1A 
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Transmission, Automatic, C6 07-01B-48 
DISASSEMBLY AND ASSEMBLY (Continued) 
installing Front Pump Seal 
FRONT PUMP 
BUSHING REPLACER 
T66L-7003-C2 


FRONT PUMP 5 
SEAL REPLACER Y 


T87L-77837-AH D7159-1B 


Disassembly 


1. 


Remove the two seal rings and the selective 
thrust washer. 


D7161-1A 

2. Remove the large square-cut seal from the 

outside diameter of the pump housing. Assembly ; 

, 1. Install the drive and driven gears in the pump 

© Sat uecaem meen housing. Each gear has elther an 

from the housing identification mark or chamfered teeth on 

oS one face. The identification mark or the 

4. Remove the drive and the driven gear from the chamfered surface on each gear must be 

housing. installed toward the front bushing/ seal end 
5. If the pump housing bushing is worn or damaged, of the pump housing. 


replace it using the handle and Front Pump 2. Position the stator support in the pump housing 
Bushing Replacer T66L-7003-C2. and install the five attaching bolts. Tighten bolts 
Place the new bushing in position, making sure to 17-21 Nm (12-16 ft-lb). 
the half moon slot in the bushing is on top and in 3. Carefully install two new seal rings on the stator 
line with the oil lube hole near the seal bore. Press support. Make sure that the ends of the rings are 
the bushing in 1.52-2.03mm (0.060-0.080 inch) engaged to lock them in place. Install a new 
below the front face of the bushing bore. Use square-cut seal on the outside diameter of the 
Front Pump Bushing Replacer T66L-7003-C2 and pump housing. 
handle to seat the bushing properly. After 
assembly, the half moon slot must be in past the a slick tila pantalla piepalee conti she 
lube hole to provide proper lubrication. Ne eee eee ost coer ure Wesel 
is being used to obtain the specified end 
play. Refer to Specifications at end of this 
section. 
5. Place the pump on the converter, making sure 


that the drive gear engages the converter hub. 
Rotate the pump to make sure that the gears 
rotate freely. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01B-49 Transmission, Automatic, C6 07-01B-49 
ae Py SS a a ee Se 


DISASSEMBLY AND ASSEMBLY (Continued) 


Front Pump 


Front Pump Seal Drive Gear 

Seal Ring Gasket 

Front Pump Body Assembly Stator Support 
Driven Gear Seal Rings, Teflon 


(Continued) Selective Thrust Washer 
Front Pump Assembly 


Reverse-High Clutch 2. Remove the pressure plate and the drive and 


Disassembly driven (internal and external spline) clutch plates. 


1. Separate the drive train. Remove the pressure 
plate retaining ring. 


RETAINING RING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Reverse-High Clutch 


OUTER SEAL EXTERNAL SPLINE SELECTIVE 


PLATE-7B442 RETAINING RING 


SPRING RETAINER 
7A527 


RETAINING RING 
377136-S 


REVERSE-HIGH INNER SEAL PISTON-7A262 INTERNAL SPLINE 
CLUTCH DRUM 7099 PLATE-7B164 Baer eal 
7D044 


Install Clutch Spring Compressor T65L-77515-A 
on the reverse-high clutch drum. Make sure that 
the legs clear the retaining ring enough to remove 
it. Remove the retaining ring and remove the tool. 


4. Remove the spring retainer and the piston return 
springs. 


Apply air pressure to the piston apply hole in the 
clutch hub using Air Nozzle Assembly 
TOOL-7000-DE and remove the piston. 


AIR NOZZLE 
ASSEMBLY 
TOOL-7000-DE 


CLUTCH 
PISTON 


RETURN 


SPRING 
RETAINER 


CLUTCH SPRING 


REVERSE HIGH COMPRESSOR 
CLUTCH DRUM T65L-77515-A 


D7164-1A 


6. Remove the piston outer seal from the piston and 
the inner seal from the clutch drum. 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 


D7163-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove the front and rear bushings from the 
clutch drum if they are worn or damaged. To 
remove the front bushing, use a cape chisel and 
cut along the bushing seam until the chisel breaks 
through the bushing wall. Pry the loose ends of 
the bushing up with an awl and remove the 
bushing. To remove the rear bushing, use Clutch 
Housing Bushing Tool T69L-7D044-B and press 
the bushing from the drum. 


CLUTCH HOUSING 
BUSHING TOOL 
T691-7D044-B 


INSTALLATION 
REMOVAL D7165-18 


Assembly 


1. If the clutch drum bushings were removed, 
position the drum in a press and press new 
bushings into the drum with the Clutch Housing 
Bushing Tool T69L-7D044-B. 


CLUTCH HOUSING 
BUSHING TOOL 
T69L-7D044-B 


D7166-1B 


Transmission, Automatic, C6 


07-01B-51 


2. Dip the new seals in transmission fluid and install 


one on the drum and one on the piston. 
Install the piston in the clutch drum. 


Position the piston return springs in the piston 
sockets. Place the spring retainer on the springs. 


Reverse-High Clutch Piston Return Spring 
Locations 


SPRINGS MUST BE INSTALLED 
IN POCKETS MARKED X ONLY 


10 SPRING DESIGN D2354-1C 


5. Install Clutch Spring Compressor T65L-77515-A 
and compress the springs. Make certain that the 
spring retainer is centered while compressing the 
springs. Install the retaining ring. Before 
releasing the pressure on the tool, make 
certain that the retaining ring is positioned 
inside of the four retaining ring guides on the 
spring retainer. 


6. Clutch plate usage varies with each model, refer 
to the Specifications at end of this section for the 
number of plates required. Dip the clutch plates in 
clean transmission fluid. Install the clutch plates 
alternately starting with a steel drive (internal) 
plate. When new composition clutch plates are 
used, soak the plates in automatic transmission 
fluid, Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX or -DDX 
(E4AZ-19582-B) or equivalent for 15 minutes 
before they are assembled. 


7. After all clutch plates have been installed, 


position the pressure plate in the clutch drum. 
Install the pressure plate (selective) retaining 
ring. 


8. With a feeler gauge, check the clearance 


between the pressure plate and retaining ring. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


The pressure plate should be held downward as 
the clearance is checked. The clearance should 
be 0.558-0.9 14mm (0.022-0.036 inch). If the 
clearance is not within specifications, selective 
thickness retaining rings are available in the 
following thicknesses: 1.42-1.52mm 
(0.056-0.060 inch), 1.65-1.75mm (0.065-0.069 
inch), 1.87-1.98mm (0.074-0.078 inch), 
2.10-2.20mm (0.083-0.087 inch), 2.33-2.43mm 
(0.092-0.096 inch), 2.79-2.89mm (0. 110-0. 114 
inch) and 3.25-3.35mm (0. 128-0. 132 inch). 
Install the correct size retaining ring and re-check 
the clearance. 


D7167-1A 


Forward Clutch 


Disassembly 


uP 


Remove the clutch pressure plate retaining ring. 


Transmission, Automatic, C6 07-01B-52 


RETAINING RING 


D7168-B 


Remove the rear pressure plate, the drive and 
driven plates, wave piate, and the forward 
pressure plate from the clutch cylinder. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Forward Clutch 


D7169-C 


Part 
Number Description 


7E085 Forward Clutch Pressure 
Spring 

Internal Plates 

External Plates 


Part 
Number Description 


Forward Clutch Cylinder 
Seal (2 Req.) 


Forward Clutch Cylinder 
Inner Seal 


7B164 
7B442 


Outer Seal 7BO66 Rear Pressure Plate 

Piston 377127-S Retaining Ring, Selective Fit 
Steel Ring 377437-S Retaining Ring, Selective Fit 
Disc Spring 377444-S Retaining Ring, Selective Fit 


Retaining Ring 38684 1-2-S Retaining Ring, Selective Fit 


Forward Pressure Plate 


TD7 169A 


(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove the retaining ring that secures the disc 
spring in the clutch cylinder. Remove the disc 
spring and steel ring using Clutch Spring 
Compressor T65L-77515-A. 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 


DISC 
SPRING 


D7170-1A 


4. Apply air pressure to the clutch cylinder using Air 
Nozzle Assembly TOOL-7000-DE to remove the 
piston. 


AIR NOZZLE Sa 
ASSEMBLY 
TOOL-7000-DE eee 


AX 


D6458-1A 


5. Remove the seal from the piston and the seal 
from the clutch hub. 


Transmission, Automatic, C6 


07-01B-54 


Assembly 


1. Dip two new seals in transmission fluid, 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
(E4AZ-19582-B) or equivalent. Install the smaller 
seal on the clutch cylinder and the lip seal on the 
clutch piston. 


2. Install the clutch piston and lip seal with Lip Seal 
Protector 177L-77548-A. 


LIP SEAL 
PROTECTOR 
T77L-77548-A 


D7171-1A 


3. Position the installation tool with the piston into 
the forward clutch cylinder, so that the bore of 
the tool is aligned with the piston bore in the 
cylinder. Press the piston into the cylinder until it 
bottoms in the bore. Remove the installation tool. 


4. Make sure that the steel pressure ring is in the 
groove on the piston. Position the disc spring 
in the cylinder with the dished face 
downward. Install the spring so that the 
pressure ring and spring are in contact. Secure 
the disc with the retaining ring. 


5. Install the forward pressure plate with the flat 
side up and the beveled side downward. Dip the 
clutch plates in clean transmission fluid, 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
(E4AZ-19582-B) or equivalent. Next, install the 
wave plate, then a steel plate and a composition 
driven plate. Install the remaining plates in this 
sequence. 


Refer to Specifications at end of this section for 
the number of plates required. The last plate 
installed will be the rear pressure plate. Install the 
retaining ring and make certain that it seats fully in 
the groove. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Forward Clutch 


D7169-C 


Part 
Number Description 


7E085 Forward Clutch Pressure 
Spring 


Part 
Number Description 


7D019 Forward Clutch Cylinder 
Seal (2 Req.) 


7A360 Forward Clutch Cylinder 7B 164 Internal Plates 

7CO99 Inner Seal 7B442 External Plates 

7A548 Outer Seal 7BO66 Rear Pressure Plate 

7A262 Piston 377127-S Retaining Ring, Selective Fit 
7D256 Steel Ring 377437-S Retaining Ring, Selective Fit 
7B070 Disc Spring 377444-S Retaining Ring, Selective Fit 


377127-S 38684 1-2-S Retaining Ring, Selective Fit 


7BO66 


Retaining Ring 
Forward Pressure Plate 


TD7 169A 


(Continued) 


With a feeler gauge, check the clearance 
between the retaining ring and the pressure plate. 
Downward pressure on the plate should be 
maintained when making this check. Clearance 
should be 0.533-1.168mm (0.02 1-0.046 inch). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


If the clearance is not within specifications, Assembly 
selective retaining rings are available in the $e cos ak 
following thicknesses: 1.42-1.52mm 1. Install the forward retaining ring on the forward 


: : ; end (short end) of the sun gear. Working from 
ene Pepe es ioe oo 0.069 inside the input shell, slide the sun gear and 
2. 10-2.20mm (0.083-0.087 inch), 2.33-2.43mm ee oe ec e raenteaoe 
(0.092-0.096 inch), 2.79-2.89mm (0.110-0.114 pidelene eat valet 
inch) and 3.25-3.35mm (0. 128-0. 132 inch). . Place the thrust washer wear plate on the sun 
Insert the correct size retaining ring and recheck gear and install the rear retaining ring. 
the clearance. 


FORWARD SUN GEAR THRUST WASHER 
RETAINING RING 7D063 WEAR PLATE 


377300-S 
CHECK BETWEEN } 
RETAINING RING AND 
PRESSURE PLATE yam 
: RETAINING 


RING 
377300-S D7174-B 


Output Shaft Hub and Ring Gear 

Disassembly 

1. Remove the hub retaining ring from the ring gear. 
2. Lift the hub from the ring gear. 


D7172-B 
Assembly 


1. Position the hub in the ring gear. 


2. Secure the hub with the retaining ring. Make 
Input Shell and Sun Gear certain that the snap ring is fully engaged with the 


roove. 
Disassembly : 


1. Remove the rear retaining ring from the sun gear. 


A 


\ 
2X 


GEAR RETAINING 
RING 


REAR 
RETAINING 
RING 


SCREWDRIVER 
07173-B 


HUB AND 
2. Remove the thrust washer wear plate from the peeling 
input shell and sun gear. 


3. Working from inside the input shell remove the 
sun gear. Remove the retaining ring from the gear. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


One-Way Clutch 
Disassembly 


1. Remove the retaining ring and bushing from the 
rear of the low-reverse clutch hub. 


2. Remove the rollers from the spring assembly and 
lift the spring assembly from the hub. 


3. Remove the remaining retaining ring from the hub. 


LOW-REVERSE 
CLUTCH HUB 


7 


SPRING ASSEMBLY 


RETAINING RING 
377135 


RETAINING RING 
377135 


SPRING 
ASSEMBLY 


D7176-B 


Assembly 


1. Install a retaining ring in the forward retaining ring 
groove of the low-reverse clutch hub. 


2. Place the low-reverse clutch hub on the bench 
with the forward end down. 


~-_. LOW-REVERSE 
CLUTCH HUB 


SPIE 


D7177-1A 


3. Install the one-way clutch spring assembly on top 
of the retaining ring. 


4. Install a roller into each of the spring assembly 
compartments. 


Transmission, Automatic, C6 


Install the bushing on top of the spring assembly. 
Install the remaining retaining ring at the rear of 


the low-reverse clutch hub to secure the 
assembly. 


Low-Reverse Clutch Piston 
Disassembly 


1. Remove the inner and the outer seal from the 
low-reverse clutch piston. 


Assembly 
1. Dip the two new seals in clean transmission fluid. 
2. Install the seals on the piston. 


CLEANING AND INSPECTION 


Transmission 


It is important to completely clean all 
transmission components, including converter, 
cooler, cooler lines, main control valve body, 
governor, all clutches, and all check balls after 
any transmission servicing that generates 
contamination. These contaminants are a major 
cause for recurring transmission troubles and 
must be removed from the system before the 
transmission is put back into service. The 
cleaning of debris from the direct clutch piston 
and forward clutch piston check balls are often 
omitted. This omission can lead to a repeat 
servicing of the transmission. 


During overhaul, inspect all hardware for evidence of 
overheating. Any overheating will be indicated by heat 
stained blue surfaces. Replace any parts that show 
evidence of overheating. 


Clean the parts with suitable solvent and use 
moisture-free air to dry off all the parts and clean out 
fluid passages. 


The composition clutch plates, bands and 
synthetic seals should not be cleaned in a vapor 
degreaser or with any type of detergent solution. 
To clean these parts, wipe them off with a 
lint-free cloth. New clutch plates or bands should 
be soaked in transmission fluid specified for that 
transmission type for fifteen minutes before 
being assembled. 


Backflushing and Cleaning Transmission 
Cooler and Lines 


1. Conduct backflushing with a Rotunda Model 
14-0028 Torque Converter Cleaner or equivalent. 
Test your equipment to make sure that a vigorous 
fluid flow is present before proceeding. Replace 
the system filter if flow is weak or contaminated. 


07-01B-57 
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CLEANING AND INSPECTION (Continued) 


2. Toaidin attaching the cleaner to the transmission 
steel cooler lines, connect two additional rubber 
hoses to the transmission end of the steel 
transmission cooler lines as described below. 


@ Connect the cleaner tank pressure line to the 
steel transmission cooler return line (longest 
line). 


@ Connect a tank return hose to the steel 
transmission cooler pressure line (shorter 
line). Place the outlet end of this hose in the 
solvent tank reservoir. 


3. Turnon solvent pump and allow the solvent to 
circulate a minimum of 5 minutes (cycling switch 
on and off will help dislodge contaminants in 
cooler system). 


4. Switch off the solvent pump and disconnect the 
solvent pressure hose from the transmission 
cooler return line. 


5. Use compressed air to blow out the cooler(s) and 
lines (blow air into the transmission cooler return 
line) until all solvent is removed. 


6. Remove the rubber return hose from the 
remaining steel cooler line. 


PRESSURE 
CONNECTION 


TO RESERVOIR D11823-A 


Control Valve Body 


1. Clean all parts thoroughly in clean solvent, and 
blow dry with moisture-free compressed air. If 
the valve body-to-screen gasket is removed, 
the gasket should not be cleaned ina 
degreaser, solvent or any type of detergent 


solution. To clean the gasket, wipe it off with 
a lint-free cloth. 


Transmission, Automatic, C6 


Inspect all valve and plug bores for scores. Check 
all fluid passages for obstructions. Inspect the 
check valve for free movement. Inspect all mating 
surfaces for burrs or distortion. Inspect all plugs 
and valves for burrs or scores. Use crocus cloth 
to polish valves and plugs. Avoid rounding the 
sharp edges of the valves and plugs with the 
cloth. 


Inspect all springs for distortion. Check all valves 
and plugs for free movement in their respective 
bores. Valves and plugs, when dry, must fall from 
their own weight in their respective bores. 


Inspect the separator plate screen for 
obstructions. The screen must be clean and free 
of foreign material. If contaminated, remove it 
from separator plate, clean in a suitable solvent, 
and thoroughly blow clean with compressed air. 


Roll the manual valve on a flat surface to check 
for bent condition. 


Intermediate Servo 


1. 


Inspect the servo bore for cracks and the servo 
piston for damage, and the piston bore and the 
servo piston stem for scores. Check fluid 
passages for obstructions. Replace damaged 
seals. 


Check the servo spring and servo band strut(s) 
for distortion. 


Inspect the cover seal and gasket cover sealing 
surface for damage. 


Extension Housing 


Inspect the housing for cracks. Inspect the 
gasket surface for burrs or warpage. 


Inspect the bushing for scores or wear. Replace if 
required. 


Inspect the rear seal for hardness, cracks, or 
wear. If the seal shows wear or deterioration, 
replace the seal. 


Inspect the seal counterbore and remove all burrs 
and scores with crocus cloth. 


Governor 


1. 


Inspect the governor valves and bores for scores. 
Minor scores may be removed from the valves 
with crocus cloth. Replace the governor if the 
bores are scored or if the valves are scored 
beyond the point of being able to be cleaned. 


Check for free movement of the valves in the 
bores. The valves should slide freely of their own 
weight in the bores when dry. Inspect fluid 
passages in the valve body and counterweight for 
obstructions. All fluid passages must be clean. 


07-01B-58 
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CLEANING AND INSPECTION (Continued) 


3. 


inspect the mating surfaces of the governor body 
and governor distributor for burrs and distortion. 
Mating surfaces must be smooth and flat. 


Front Pump 


Inspect the mating surfaces of the pump body and 
case for burrs. 


Inspect the drive and driven gear bearing surface 
for scores and check gear teeth for burrs. 


Inspect the front pump seal for cuts or nicks, and 
the pump bushing for scoring. 


Check the fluid passages for obstructions. 


If any parts are found damaged or worn, replace 
the pump as a unit. Minor burrs and scores may 
be removed with crocus cloth. 


Check the large seal ring groove of the pump 
body for damage. Check the gasket mating 
surface of the pump body for damage. 


Reverse-High Clutch 


1. 


Inspect the drum band surface, the bushing, and 
thrust surfaces for scores. Minor scores may be 
removed with crocus cloth. Badly scored parts 
must be replaced. 


Inspect the clutch piston bore and the piston inner 


and outer bearing surfaces for scores. Check the 
air bleed bail valve in the clutch piston for free 
movement. Check the orifice to make sure it is 
not plugged. 


Check the fluid passages for obstructions. All 
fluid passages must be clean and free of 
obstructions. 


Inspect the clutch plates for wear, scoring and fit 
on the clutch hub serrations. Replace all plates 
that are badly scored, worn or do not fit freely in 
the hub serrations. 


Inspect the clutch pressure plate for scores on 
the clutch plate bearing surface. Check the clutch 
release spring(s) for distortion. 


The clutch piston has a check ball similar to that 
shown. Inspect the check ball for freedom of 
movement and proper seating. 
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CLUTCH 
CYLINDER 


PISTON 
SEAL 


CLUTCH 
PISTON 


Forward Clutch 


1. 


Inspect the clutch cylinder thrust surfaces, piston 
bore and clutch plate serrations for scores or 
burrs. Minor scores or burrs may be removed 
with crocus cloth. Replace the clutch cylinder if it 
is badly scored or damaged. 


Check the fluid passage in the clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 
necessary. Inspect the piston check ball for 
freedom of movement and proper seating. 


Check the clutch release spring for distortion and 
cracks. Replace the spring if distorted or 
cracked. 


Inspect the composition clutch plates, steel 
clutch plates and clutch pressure plate for worn 
or scored bearing surfaces. Replace all parts that 
are deeply scored. 


Check the clutch cylinder thrust surfaces for 
scores and the clutch cylinder splines for wear. 


Check the splines on the stator support for wear. 
Inspect the bushing in the stator support for 
scores. Check the input shaft for damaged or 
worn splines. Replace shaft if the splines are 
excessively worn. 
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CLEANING AND INSPECTION (Continued) 


Low-Reverse Clutch 


1. Inspect the clutch piston bore in the case and 
clutch plate serrations for scores or burrs. Minor 
scores or burrs may be removed with crocus 
cloth. Replace the case if it is badly scored or 
damaged. 


Check the fluid passage in the case for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 


necessary. 


Check the piston return springs for distortion. 
Check the piston return spring retainer for 
flatness. 


Inspect the composition clutch plates, steel 
Clutch plates and clutch pressure plate for worn 
or scored bearing surfaces. Replace all parts that 
are deeply scored. 


Check the clutch hub splines. 


Converter and Fluid Cooler 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material, or 
band material may have been carried into the 
converter and oil cooler. These contaminants are a 
major cause of recurring transmission troubles and 
MUST be removed from the system before the 
transmission is put back into service. 


Whenever a transmission has been disassembled to 
replace worn or damaged parts, or because the valve 
body valves stick due to foreign material, the 
converter and oil cooler MUST be cleaned by using the 
Rotunda Torque Converter Cleaner model 0 14-00028 
or equivalent. Under NO circumstances should an 
attempt be made to clean converters by hand agitation 
with solvent. 


Converter End Play and One-Way Clutch Check 


Converter Clutch Torquing Tool T76L-7902-C and 
Converter Clutch Holding Tool T77L-7902-R shown 
are used to check the converter one-way clutch. Also 
shown is End Play Checking Tool T80L-7902-A. 


Transmission, Automatic, C6 07-01B-60 


T76L-7902-C 


(_————— 


C6, CONVERTER ~ 
CLUTCH 
TORQUING TOOL 


T77L-7902-R 


UNIVERSAL 
CONVERTER 
CLUTCH 
HOLDING TOOL 


D2946-E 
END PLAY 
CHECKING TOOL 
T80L-7902-A 
D10721-A 
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CLEANING AND INSPECTION (Continued) 


End Play Check 


1. Insert End Play Checking Tool T80L-7902-A into 
the converter pump drive hub until it bottoms. 


men S, T80L-7902-A 
aan INSTALLED INTO 

THREADED ae ae enna ee CONVERTER 

INNER POST 


02878-1C 


2. Expand the sleeve in the turbine spline by 
tightening the threaded inner post, until the tool is 
securely locked into the spline. 


3. Attach a Dial Indicator with Bracketry 
TOOL-420 1-C to the tool. Position the indicator 
button on the converter pump drive hub, and set 
the dial face at O (zero). 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain es) 
DAVE G 


Transmission, Automatic, C6 


DIAL INDICATOR 
WITH BRACKETRY , 
TOOL-4201-C 


END PLAY 
CHECKING TOOL 
T80L-7902-A 


TORQUE 
CONVERTER 


05723-1A 


4. Lift the tool upward as far as it will go and note 
the indicator reading. The indicator reading is the 
total end play which the turbine and stator share. 
Replace the converter unit if the total end play 
exceeds the limits. End play specifications are 
listed at the end in the specifications section of 
this section. 


5. Loosen the threaded inner post to free the tool, 
and then remove the tool from the converter. 
Converter One-Way Clutch Check 


1. Insert the Converter Clutch Holding Tool 
T77L-7902-R in one of the grooves in the stator 
thrust washer. 


2. Insert the Converter Clutch Torquing Tool 
T77L-7902-C in the converter pump drive hub so 
as to engage the one way clutch inner race. 


07-01B-61 
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CLEANING AND INSPECTION (Continued) 


Converter One-Way Clutch Check 


HOLDING TOOL 
TORQUE 


FREE 
TURNING 


TORQUING TOOL 


SPLINED INTO T76L-7902-C 


STATOR CLUTCH 


INNER RACE 
D7394-D 


Attach a torque wrench to the Converter Clutch 
Torquing tool. With the one way clutch holding 
tool held stationary, turn the torque wrench 
counterclockwise. The converter one way clutch 
should lockup and hold a 14 N-m (10 ft-lb) force. 
The converter one way clutch should rotate freely 
in a clockwise direction. Try the clutch for lockup 
and hold in at least five different locations around 
the converter. 


If the clutch fails to lock up and hold at 14 N-m 
(10 ft-lb) torque, replace the torque converter. 


Stator to Impeller interference Check 


1. 


2: 


Position the front pump assembly on a bench with 
the spline end of the stator shaft pointing up. 


Mount a converter on the pump with the splines 
on the one-way clutch inner race engaging the 
mating splines of the stator support. The 
converter hub will then engage the pump drive 
gear. 


Transmission, Automatic, C6 


Hold the pump stationary and try to rotate the 
converter counterclockwise. The converter 
should rotate freely without any signs of 
interference or scraping within the converter 
assembly. 


If there is an indication of scraping, the trailing 
edges of the stator blades may be interfering with 
the leading edges of the impeller blades. In such 
cases, replace the converter. 


CONVERTER 
ASSEMBLY 


FRONT PUMP (aw 
AND STATOR 
SUPPORT SHAFT {{_ \ 


LE} 


Stator-to-Turbine Interference Check 


Position the converter on the bench front side 
down. 


Install a front pump assembly to engage the 
mating splines of the stator support and stator, 
and pump drive gear lugs. 


Install the input shaft, engaging the splines with 
the turbine hub. 


Hold the pump stationary and attempt to rotate 
the turbine with the input shaft. The turbine should 
rotate freely in both directions without any signs 
of interference or scraping noise. 


07-01B-62 
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CLEANING AND INSPECTION (Continued) 


If interference exists, the stator front thrust 
washer may be worn, allowing the stator to hit 
the turbine. In such cases, the converter must be 
replaced. 


Check the converter crankshaft pilot for nicks or 
damaged surfaces that could cause interference 
when installing the converter into the crankshaft. 
Check the converter front pump drive hub for 
nicks or sharp edges that would damage the 
pump seal. 


INPUT SHAFT 


FRONT PUMP 
AND STATOR 
SUPPORT SHAFT 


CONVERTER 
ASSEMBLY 


04822-1A 


Pinion Carriers 


Individual parts of the planet carriers are not 
serviceable. 


1. 


Check the pins and shafts in the planet 
assemblies for loose fit and/or complete 
disengagement. Use a new planet assembly if 
either condition exists. Before installing a planet 
assembly, the shaft retaining pins should be 
checked for adequate staking. If necessary, 
restake the pins before installation. When 
restaking, the retaining pins must not be driven 
into the carrier any further than 1.01mm (0.040 
inch) below the surface of the carrier. 


Inspect the pinion gears for damaged or 
excessively worn teeth. 


Check for free rotation of the pinion gears. 
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Stator Support 


Inspect the stator support splines for burrs and 
wear. 


Check the oil ring grooves in the stator support 
for nicks, burrs or damaged edges. 


Check the front and rear bushings of the stator 
support for wear or scoring. If worn the forward 
clutch cylinder will wear into or score the stator 
support. Replace stator support assembly if 
worn. 


Case 


1. 


Inspect the case for cracks and stripped threads. 
Inspect the gasket surfaces and mating surfaces 
for burrs. Check the vent for obstructions, and 
check all fluid passages for obstructions and 
leakage. 


Inspect the case bushing for scores. Check all 
parking linkage parts for wear or damage. 


If a transmission case thread is damaged, service 
kits may be purchased from local jobbers. To 
repair a damaged thread, the following 
procedures should be carefully followed. 


Drill out the damaged threads using the same 
drill size as the thread outside diameter. For 
example, use a 5/ 16-inch drill for a 5/ 16-18 
thread. 


Select the proper special tap and tap the drilled 
hole. The tap is marked for the size of the thread 
being repaired. Thus, the special tap marked 

5/ 16-18 will not cut the same thread as a 
standard 5/ 16-18 tap. The tap cuts a thread 
large enough to accommodate the insert, and 
after the insert is installed, the original thread size 
(5/ 16-18) is restored. 


Select the proper coil inserting tool. These tools 
are marked with the thread size being repaired. 
Place the insert on the tool and adjust the sleeve 
to the length of the insert being used. Press the 
insert against the face of the tapped hole. Turn 
the tool clockwise and wind the insert into the 
hole until the insert is 1/2 turn below the face. 


Working through the insert, bend the insert tang 
straight up and down until it breaks off at the 
notch. 


Improperly installed inserts can be removed with 
the extractor tool. Place the extractor tool in the 
insert with the blade resting against the top coil 
1/4 to 1/2 turn away from the end of the coil. 
Tap the tool sharply with a hammer until the blade 
cuts into the insert. Exert downward pressure on 
the tool and turn counterclockwise until the insert 
is removed. 


07-01B-64 


ADJUSTMENTS 


The only adjustments on the transmission are the 
intermediate band and the park neutral position switch 
switch. 


To prevent damage to the transmission and to assure 
proper band adjustment, it is essential that the tools 
and procedures described here are used whenever 
the band is adjusted. 


intermediate Band Adjustment 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Clean all the dirt from the band adjusting screw. 
Remove and discard locknut. 


install a new locknut and tighten the adjusting 
screw to 14 N-m (10 ft-lb) torque. 


Back off the adjusting screw exactly 1-1/2 
turns. 


Hold the adjusting screw from turning and tighten 
the new locknut to 48-6 1 N-m (35-40 ft-lb). 


Remove safety stands and lower the vehicle. 


ADJUSTING 


SOCKET 
T71P-77370-C, OR -D 


TORQUE WRENCH 
HANDLE-T71P-77370-H 


Park /Neutral Position (PNP) Switch 
Set the vehicle parking brake. 
Set the transmission in the NEUTRAL position. 


With the manual shift cable properly adjusted, 
loosen the switch attaching bolts. 


Insert park neutral position switchAlignment Tool 
T91P-700 10-A onto the park neutral position 
switchinto the three slots provided on the switch 
actuator and terminal plate. 


NOTE: Check to make sure that each leg of the 
tool is seated in its slot. 


Transmission, Automatic, C6 
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Leaving the alignment tool in place, tighten the 
attaching bolts to 7-8 N-m (55-75 in-Ib). 


Remove the alignment tool at this time. 
Adjustment can be confirmed visually by making 
sure the line etched in the actuator and the line 
etched in the housing are in a straight line when 
the switch is centered in neutral. 


Check the operation of the switch. The backup 
lamps should operate only with the transmission 
selector lever in REVERSE. The vehicle should 
start only with the transmission selector lever in 
PARK or NEUTRAL. 


FRONT OF 
VEHICLE 


PNP 


SWITCH 
07A247 


OUTER 
MANUAL SHIFT 


ALIGNMENT TOOL 


RETAINER T91P-70010-A 


BOLTS 


SPECIFICATIONS 


Refer to the following charts for transmission 
specifications. 


TRANSMISSION REFILL CAPACITY — (Motorcraft 
MERCON® Multi-Purpose Automatic Transmission Fluid 


E4AZ-19582-B or equivalent) 
U.S. 
Quarts Liters 
(4x2), - 11.2 


F- 150-250-350 
E- 150-250-350 


F-250-350 (4x4) 13-1/2 


Capacity 
Imperial 
Quarts 


TD 10987A 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01B-65 Transmission, Automatic, C6 07-01B-65 


SPECIFICATIONS (Continued) 


SELECTIVE THRUST WASHERS (FRONT PUMP SUPPORT) 


Thickness 
identification Color 


Blue 1.42-1.52 0.056-0.060 
Natural (White) 1.85-1.95 0.073-0.077 
Red 2.23-2.33 0.088-0.092 


TD 10988A 


TRANSMISSION CLUTCH PLATE USAGE 


Forward Clutch 
Steel 
Friction 0.533-1.168 0.02 1-0.046 


High Clutch 

Steel 

Friction 0.558-0.914 0.022-0.036 
a = bn | 


Steel 
Friction 
TD 10989A 


a Plus a waved plate (7E457) next to inner pressure plate 
b Plus a waved plate next to the piston 


CLUTCH RETAINING RINGS 


Thickness 


nel fas apes oes 
1 


1.75-1.62 

Lo s77ize | 220210 | os7ooes | 
Ts 3 
| seeea2 | 36325 | otszorze TX 


TD 10990A 


CHECKS AND ADJUSTMENTS CHECKS AND ADJUSTMENTS (Cont’d) 


Operation Specification Operation Specification 


Transmission End Play 0.203-1.117mm (0.008-0.044 inch) Forward Clutch 0.533-1. 168mm (0.02 1-0.046 inch) 
(Selective Thrust Washers Pressure 
Available) Plate-to-Retaining Ring 


Torque Converter End New or rebuilt 0.533mm (0.021 inch) Vieavanee 

Play max. Used 1.016mm (0.040 inch) Selection Retaining 1.42-1.52mm (0.056-0.060 inch) 
max. To check end play, exert force Ring Thickness 1.62-1.75mm (0.064-0.069 inch) 
on checking tool to compress turbine 1.87-1.98mm (0.074-0.078 inch) 


to cover thrust washer wear plate. 2. 10-2.20mm (0.083-0.087 inch) 
Set indicator at zero. 2.33-2.43mm (0.092-0.096 inch) 


Intermediate Band Remove and discard locknut. Install See is He He aah 
Adjustment new locknut. Adjust screw to 14N-m : 
(10 ft-lb) torque, then back off 1-1/2 Reverse-High Clutch 0.558-0.9 14mm (0.022-0.036 inch) 
turns. Hold screw and tighten locknut Pressure 
to 54 N-m (40 ft-lb) Plate-to-Retaining Ring 

Clearance 


(Continued) 


(Continued) 
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SPECIFICATIONS (Continued) 


CHECKS AND ADJUSTMENTS (Cont’d) 


Operation Specification 


Selective Retaining 1.42-1.52mm (0.056-0.060 inch) 
Ring Thickness 1.62-1.75mm (0.064-0.069 inch) 
1.87-1.98mm (0.074-0.078 inch) 
2.10-2.20mm (0.083-0.087 inch) 
2.33-2.43mm (0.092-0.097 inch) 


TD2845A 


AUTOMATIC TRANSMISSION REFILL CAPACITY — C6 AND AOD AUTOMATIC TRANSMISSION 


Approximate Refill | Approximate RefillCapacity® 
U.S. imperial 
Vehicle Engine Quarts Quarts 


E-150 — E-250 — E-350 4.9L (300 CID) 1-6 

5.8L (351 CID) V-8 
7.5L (460 CID) V-8 
7.3L Diesel 


4.9L (300 CID) I-6 
5.0L (302 CID) V-8 
5.8L (351 CID) V-8 
7.5L (460 CID) V-8 
7.3L Diesel 


Transmission 
Type 


F-250 — F-350 (4x2) 


F-250 — F-350 (4x4) 


a Approximate dry capacity, includes cooler and lines. Fluid level indicator should be used to determine actual fluid requirements and fluid 
specifications. Check level at normal operating temperature. DO NOT OVERFILL. 
b Use Motorcraft MERCON® Multi-Purpose Transmission Fluid E4AZ- 19582-B (ESP-M2C 166-H). 


If it is necessary to add or replace fluids, use fluids which have been certified by the supplier as meeting one of the Ford 
Motor Company specifications shown below: 


TORQUE CONVERTER END PLAY — C6 


Converter End Piay 


New or Rebullt Converter Used Converter 
| 0.883Max. 0.021 Max. 0.040 Max. 


TD2950A 


STALL SPEED SPECIFICATIONS — C6 


Vehicle Application Engine Disp. Converter Size 
F-150/ 250/350 
E-150/ 250/350 
F-250/350 
F-250/350 
E-250/350 
F-250/350 
E-250/350 


Stall Speed 


TD4824A 
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SPECIFICATIONS (Continued) 


VACUUM DIAPHRAGM ASSEMBLY SPECIFICATION 


Transmission Diaphragm 
Type Part No. 


D1AP-BA 
| SAD D70P-7A377-BA D3AP-DA 
D4TP-7A377-BA 1 Black Stripe D3AP-EA 


D5AP-7A377-AA —_| 1 Purple Stripe Resin 
DBAP-AA 


Type 

D7AP-7A337-AA —_| Part No. Stamped C4AP-A 
SAD 
SAD 


# Selective fit rods 
SAD — Single Area Diaphragm 
HAD — High Altitude Diaphragm 


TORQUE LIMITS 


Converter to Flywheel 28-45 20-34 
[ConverterDrainPlug 8-27 


Converter Drain Plug 


[FrontPumptoTransmissionCase | 22-40 | 16-30 
18-26 
8-12 
12-16 
femmes [na 

Housing (all except 7.5L) 17-21 12-16 
12-16 
14-22 


Distributor Sleeve to Case 


Extension Assembly to Transmission 
Case 25-35 


Plug — Case Front Pump or Line 
Pressure 8.5-16 6-12 


Pressure Gauge Tap 8.5-16 6-12 


Band Adjusting Screw Locknut to 
Case 48-61 35-45 


Converter Drain Plug 11-37 


12:16 
[Filler Tube to Engine (Econoline 4.9L) | 44-56_| 33-42 


Transmission to Engine 
(Gas Engines) 55-67 


5/ 16 inch Fitting — Cooler Line 
Connector to Case — Front and Rear 
(Case Fitting) 


5/16 inch Tube Nut — Cooler Line to 

Transfer Case Fitting 17-24 12-18 
Transmission-to-Engine (Diesel 

Engine) 68-88 


Starter Bolts (Gas Engines) 54-68 


(Continued) 
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Throttle Valve Rod # 
identification 


Part No. 
(7A380) Length Identification 


1.677-1.667 No Color 
1.727-1.717 Purple Daub 
1.611-1.601 Yellow Daub 
1.644-1.634 Blue Daub 
1.660-1.650 Green Daub 
1.710-1.700 White Daub 
1.694-1.684 Brown Daub 


TORQUE LIMITS (Cont’d) 


item em FL) 
Starter Bolts (Diesel Engines) 68-88 | 50-65 | 


Transmission Insulator-to-Frame 

Nuts, F-Series 96-128 70-94 

Transmission Insulator-to-Extension 

Housing Bolts, F-Series 81-108 60-80 
- 68-94 50-70 


Transmission Insulator-to-Frame 
Housing Bolts, E-Series 68-94 50-70 


Nuts, E-Series 


Transmission Insulator-to-Extension 
Vacuum Diaphragm/Heat 
Shield-to-Case Bolt 16-22 12-16 
Governor Collector-to-Case Bolts 16-22 | 12-16 


TD4721A 


TORQUE LIMITS 


20-45 


Shift Valve Plate to Body (2) 


Boost Valve Plate to Body (6) 
Inner Downshift Lever Stop 
Reinforcement Plate to Body 


| ss 
ps4 
i 25-5 
| 25-5 | 
sarees Tose [wee 
Body 
| 25-5 | 20-45 | 
[UppertoLowerBody | 56.2 | 40-55 _ 


3-5 
3-4 
Shift Valve Plate to Upper Body 2.5-5 
Reinforcing Right Side Plate to Lower 
Body 3-5 27-44 
4-7 


sa 
Converter Housing (7.5L) 35-54 

[GontrolAssemblytoCase | _tita_| 95-125 
Governor Body to Collector Body 
Detent Spring to Case 
Park/Neutral Position Switch to Case | 65-8 | 55-75 | 


™TD11824A 
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SPECIFICATIONS (Continued) 


CLUTCH AND BAND APPLICATION CHART 


Forward One Way Low Reverse Intermediate Reverse High 
Gear Clutch Clutch Clutch Band Clutch 
1st Gear — Manual Low Applied | | Sind S| 
Applied =| 


i ee Se 
[istGear—D | Applied =] Holding =f 
j2ndGear—D | Applied Pio 
jsrdGear—D | Applic fli 
[Reverse(R) Pict tic 


TD7744A 


SPECIAL SERVICE TOOLS/EQUIPMENT 
ae 
Description itiustration 


TSOT-100-A 
Impact Slide Hammer at 
TSOT-100-A 


T59L- 100-B 


Impact Slide Hammer ps a 


TS9L-100-B 
ot 


Tool Number / 
Description INustration 


T66L-7003-C2 
Front Pump Bushing Replacer 


T66L-7003-C2 


T61L-7657-B 


Extension Housing Seal 
Replacer 
T58L-101-B T61L-7657-B 


Puller Attachment 2 


T77L-7697-C 
Extension Housing Bushing 


Replacer CE 


T77L-7697-C 


TS6L-101-B 


T57L-500-B 
Bench Mounted Holding Fixture 
T57L-500-8 


TOOL-1175-AC 


T77L-7697-D 
Extension Housing Bushing 
Remover 


Seal Remover EE 


TOOL-1175-AC 


TOOL-77288 
Shift Lever Seal Replacer 


TOOL-4201-C 
Dial Indicator With Bracketry : 


T7 1P-77370-A 
Band Adjustment Torque 


Wrench Set 
TOOL-7000-DD 


Rubber Tip For Air Nozzle 


T65L-77515-A 
Clutch Spring Compressor 


TOOL-7000-DE 
Air Nozzle Assembly 


T6SL-77515-A 


(Continued) 
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SPECIAL SERVICE TOOLS /EQUIPMENT 
(Continued) 


Tool Number / Too! Number / 
Description Illustration Description Illustration 


T77L-77548-A T80L-7902-A 
Lip Seal Protector pe Torque Converter End Play 
(E>) Checking Tool 
T77L-77548-A T8OL-7902-A 


T87L-77837-AH T83L-7902-A . 
Front Pump Seal Replacer Converter Checking Tool Kit ig 


——— 


0) ae, 
T87L-77837-AH 


T69L-7D044-B T83L-7902-A 


ClutchH ingB 
utch Housing Bushing Tool T80L-77030-B 


Servo Piston Remover 


T91P-70010-A 
MLPS Alignment Tool 
T83T-7B200-AH 


VRV (Vacuum Regulator Valve) : 


T82L-7006-A T83T-7B200- AH 
Air Pressure Check Piate 


ROTUNDA EQUIPMENT 


Tool Number Description 
014-00 106 
077-00019 Transmission Jack 
014-00028 Torque Converter Cleaner 
02 1-00054 Torque Converter Leak Tester 


014-00737 
eae a Air Pressure ead acl 
Check Plate TA TATS VS 78 059-00008 
V8 TOTS V8 Ta 
BR G2 Tats 8a 


T82P-7006-C 


T76L-7902-C 
Converter Clutch Torquing Tool 
T76L-7902-C 


T77L-7902-R 
Converter Clutch Holding Tool 


ug 
ee 
ext 
eo 
ext 
ee) 
ag 
e 
=e 
4 
ext 
eo 
[=] 
o> 
— 
oe 


18 78 
¥8 F8T8 18 1a 


+ 
oo 
0 
a 
: 


T77L-7902-R 
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Adjustment.................cccceccsccsccccscvececseceeces 07-01C-124 Stall TOS b sods acorcssicceesceewscvesevadrcdouedacteGeovecatezacnseat 07-01C-22 
ASSEMBLY Throttle Vaive (TV) Control System ................065. 07-01C-19 
Accumulators and Servos..............ccececcecescceseees 07-01C-118 Transmission Fluid Condition Check.................. 07-01C-15 
SubasSsSemMblies.............ccccsccccsceacscscecsecscecseseesaves 07-01C-88 Transmission Fiuid Cooler Flow Check .............. 07-01C-22 
Case BuSHing............cccccccccscsscscecescsseccececeaees 07-01C-105 Transmission Fluid Leakage Checks.............c0000- 07-01C-16 
Center Support and Planetary One-Way Transmission Fluid Level Check..............cccscssesss 07-01C-14 
Roller Clutch................cccccccssecscecrecscecseceneenes 07-01C-95 DISASSEMBLY 
DireGt Clute Wve secciecacesvacnsedinsiiiacealeclweassteecinest 07-01C-92 Extension Housing Bushing ...............sscssscceseceees 07-01C-43 
POUCW ard CIUte DW ieciicvcdcewes eincessactevecdcncctesasecdacts 07-01C-96 Extension Housing Seal. .............cccscscccsceceseseccees 07-01C-43 
GOVEIN OF seascoeseiicn cecdeeohcccsanaccaecteraclevancaseeediecest 07-01C-90 Subassemblies.............cccccscsccccececscevevcececcscccecees 07-01C-52 
Intermediate One-Way Clutch..............ccsceceee 07-01C-102 Case Bushing............ccccccccccenscececcececescecrecsceucs 07-01C-52 
Manual and Throttle Linkage ..............cccscesceecs 07-01C-90 Center Support and Planetary One-Way 
Neutral Start Switch ...............c cc cccccescescescenceecs 07-01C-90 ROMGr CIUtG I vsscccnccsvncesciniecccscvececshcosvesescdseses 07-01C-64 
OUtO ut SIS ack coacencscd cstv iednciasecnacceseanscevecescunss 07-01C-91 DIFOCt CHITCI ivsicictisccssccsesiacccsigctsenseecrascasseccaee’ 07-01C-64 
Parking Pawl...........cccsscccssccsccesnecceceaceccecencreces 07-01C-90 POrward CIUICH Ascaeisccticrenstseccln ck aiiseeiat 07-01C-59 
Pump and Intermediate Clutch GOV OU INON sive catsccc ois see cucacmueaiccconcuesacnedessesecoues 07-01C-69 
PISTON oiesdoncssiciwsecvesavatlosveddasaseitisseueneeaeaneds 07-01C-103 Intermediate One-Way Clutch ................sseseeees 07-01C-56 
Pump BuShing .............ccccecceccceccecccecceccesecesses 07-01C-102 Manual and Throttle Linkage ................ccssceeees 07-01C-69 
PUMD SO al c2iiceceescclaswasee encalaces tonsa cesecassenawes eee 07-01C-105 Neutral Start Switch ..............cccscscsnecesseccecsces 07-01C-69 
Reverse Clutch............ccccscsecececscescccencsceseccvcuss 07-01C-98 OUIDUU SAME aves ssacciscessdiciedeisniesacccsesecssseiccecaecs 07-01C-67 
ValVG BOG sii dacisctianiwicecwaesatiincka dnc teeensaeaieees 07-01C-88 Parking Pawl..............ccccccsssssescscsnscsescscscssensuce 07-01C-69 
Transmission, ASSEMDIy..............ccceceecscecescecens 07-01C-106 Pump and Intermediate Clutch Piston............. 07-01C-53 
Extension Housing Bushing...................sce000 07-01C-118 PUMP BUSING i iiisssisecscicicesdcswcicns dasestasteseesencoces 07-01C-55 
Extension Housing Seall................csceccessceceees 07-01C-118 PUMD SO Ol sic ssiies eecciccscnastdiwarccwsdocaesssaesesecanesees 07-01C-52 
CLEANING AND INSPECTION ROVGIse Clute iiiieccdondsccteierereceus ccondeenerissiecdcces 07-01C-57 
CHURN S asa cesicwssseasarcesscecdnasenssevecticvawatsarsvecastucdss 07-01C-82 Sun Gear and Drive Shell .................scscssscecesees 07-01C-63 
Converter and Fluid Cooler................ccscscsssscecees 07-01C-81 FRE SIMUS SIO Wises sesaesceds sinc cideewedasiecedetisccsdeieewenwen 07-01C-44 
Converter End Play, One-Way Clutch VIVES BODY i csseicsanesesvecncc eid shsiadancenaaeucasiacetwensietat 07-01C-74 
GIO GK socaciccccasencccecieseiinacctocaeite us ceavaeatieaseesee 07-01C-83 REMOVAL AND INSTALLATION 
Extension Housing ..........c.ccccscccecessccscecescccesveceas 07-01C-82 2-3 Accumulator Piston .............ccccscscecccescsceeesens 07-01C-32 
GOV GRIN ON esecds sends cccusacwarenddseiaased ween sb estinesscociaaes 07-01C-82 Extension Housing ..........cccccscccccencsccccceccccecasecees 07-01C-35 
LOW / Reverse SOPrvo ........cccccsceccescecenceeceeecsccescens 07-01C-81 Extension Housing Bushing and Rear 
Main Control Valve Body ..............cccccccecesceenennenes 07-01C-81 =: | [PR ar ere ie nS Nn Rr ee ee eer 07-01C-34 
Overdrive Srv .......c.cccccceccccceccsncatectescccccsccencens 07-01C-81 Front Pump Seal.............ccsccscccsusceccenscscccscnasscceces 07-01C-38 
Planetary Carrier and Center Support................ 07-01C-87 GOVGMNOE vgs cscncs ecadineisccessssccacendescancctacederavacecesses 07-01C-35 
PUNT oncecasicciaacecs se casunlanieasenoieciedsewiacndieinedaeneien 07-01C-82 internal and External Shift Linkage.................... 07-01C-36 
StSlOl SUPDONE « bisicceedede es evenmeascaeseewieveteeeteves 07-01C-87 Low-Reverse Servo Assembly...............:csceceeeeces 07-01C-31 
Stator to Impeller Interference Check................ 07-01C-86 Main Control Valve Bod y...............c.cccccceceseeceeeeees 07-01C-28 
Stator to Turbine Interference Check................. 07-01C-86 Overdrive Servo ASSEMDIy..........cesccccscescecssceeens 07-01C-29 
TRANSMISSION oiccdssicccivveesvacnanecnswsGoctdesucddavcesevecwedes 07-01C-81 Park /Neutral Position (PNP) Switch................... 07-01C-39 
TransMisSSiONn CaS .............cceccceccessvcccesccecceceeess 07-01C-87 Transmission In VehNicle............cccccecescescesceeees 07-01C-39 
DESCRIPTION Transmission Out of Vehicle ..................ccecesees 07-01C-39 
Transmission Identification ................cecccsceescenenes 07-01C-3 TEASING SOO eoiicevecccew cutee cis ces ethane aacccine easiest 07-01C-25 
DIAGNOSIS AND TESTING SPECIAL SERVICE TOOLS/EQUIPMENT.............. 07-01C-127 
Air Pressure Checks. ..........c.cccccssecscecscescecscsecscecs 07-01C-24 SPECIFICATIONG..............ccccsccsceccscscsecscencccscecnecs 07-01C-125 
Control Pressures TeSt............ccsccccccscecescecesccenen 07-01C-19 VEHICLE APPLICATION. .................cccccccceccsccscescescess 07-01C-1 


VEHICLE APPLICATION 


E-150, F150, Bronco Vehicles Under 8500 GVW 
Equipped with 5.0L Engines and Automatic Overdrive 


(AOD) Transmissions 


1993 Econoline/F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/ Drivetrain Aug 199 


2 
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07-01C-2 Transmission, Automatic, AOD 07-01C-2 
a 


DESCRIPTION 


The following illustration shows the location of the 
converter, front pump, clutches, gear train and most of 
the internal parts used in the Automatic Overdrive 


(AOD) Transmission. 
CONVERTER 
OVERDRIVE 
FLYWHEEL IMPELLER BAND RING 
STATOR GEAR ee 
DAMPER INTERMEDIATE PLANETARY - CLUTCH SRE. 
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a\ 
\/ 


ANS 
( 


FORWARD 
SUN GEAR 
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SUN GEAR 


4 BODY 
ENGINE Sy 
CRANKSHAFT i | 
REAR 
(LOW-REVERSE) BAND 
FORWARD 
/ CLUTCH 
TURBINE INPUT DD NEUTRAL TV LEVER 
Sere Y START SWITCH 
TURBINE ft] REVERSE 
STATOR CLUTCH 
SUPPORT 
INTERMEDIATE 
FRONT 
PUMP CLUTCH 
CASE D3926-F 


The Automatic Overdrive Transmission provides fully The Automatic Overdrive Transmission differs from 
automatic operation in either the € (OVERDRIVE) or the conventional 3-speed automatic transmission in 
D (3-OVERDRIVE LOCK OUT) positions. that the planetary gear set operates in fourth gear. 


NOTE: A 2 (SECOND) selector position replaces the 1 Some noise may be heard while in fourth gear 


Ge: (overdrive). This noise may be described as a light 
Sante naeiisk aaeatnitly venicles equipped witiine whine, and should be considered normal. During 


os o- x diagnosis, care should be taken not to mistake other 
€ (OVERDRIVE)— This is the normal driving position audible abnormal noises as normal. 


for an automatic overdrive transmission. In this a 
position the transmission starts in first gear and as the D (OVERDRIVE LOCK OUT)—In this position the 
vehicle accelerates, automatically upshifts to second, transmission operates as in @) (OVERDRIVE) except 
third and fourth (overdrive) gear. The transmission will there will be no shift into the overdrive gear. This 
automatically downshift as vehicle speed decreases. position may be used when driving up or down 

| nin ian aa mountainous roads to provide better performance and 
NOTE: The transmission will not shift into or remain In greater engine braking than the overdrive position. 
overdrive gear when the accelerator is pushed to the The transmission may be shifted from © to D or D to 


floor. © at any vehicle speed. 
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07-01C-3 Transmission, Automatic, AOD 07-01C-3 
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DESCRIPTION (Continued) 


1 (LOW)—This position can be used when maximum 
engine braking is desired. To help brake the vehicle on 
hilly roads where D (OVERDRIVE LOCK OUT) does 
not provide enough braking, shift the selector lever to 
1 (LOW). At vehicle speeds above approximately 40 REVISION 

km/h (25 mph), the transmission will shift to second Roce dei EERIE ce NUMBER 

gear and remain in second gear. When vehicle speed ORE: 

drops below 40 km/h (25 mph), the transmission will CODE LETTER 

downshift to first gear and remain in first gear. Upshifts 

from 1 (LOW) can be made by manually shifting to © 

(OVERDRIVE) or D (OVERDRIVE LOCK OUT). When PKA C38 SOHioBaTE 

1 (LOW) is used for starting up, the transmission O 15760 B28 A — JANUARY 
starts in first gear and stays in first gear. —— 2 = Sea 


FORCED DOWNSHIFTS—At vehicle speeds from ‘ — D— APRIL 
89-40 km/h (55-25 mph), in €)(OVERDRIVE) or D INDIVIDUAL ) UE 
(OVERDRIVE LOCK OUT), the transmission will Cee Eee G — JULY 
downshift to second gear when the accelerator is ae : Oe crete nee 
pushed to the floor. At vehicle speeds below 40 km/h | K — OCTOBER 
(25 mph), the transmission will downshift to first gear = AANGMIGSION L — NOVEMBER 


when the accelerator is pushed to the floor. ASSEMBLY Mea DECEMBER 
. . PA R 
At most vehicle speeds in (OVERDRIVE), the PREFIX AND SUFFIX 


transmission will downshift from fourth gear to third (7000 BASE) D6796-B 
gear when the accelerator is pushed for moderate to 
heavy acceleration. 


AOD TRANSMISSION IDENTIFICATION TAG — TYPICAL 


Transmission Identification 


All vehicles are equipped with a Vehicle Certification 
Label, affixed to the LH (driver’s) side door lock post. 1FABP43F2FZ100001 


Refer to the code in the space marked TR on the VEHICLE IDENTIFICATION NUMBER 


Vehicle Certification Label for proper transmission MFD. BY FORD MOTOR CO. INUSA. 


identification. DATE: 0we7 GVWR: 5347 LB — 2425 KG 
FRONT GAWR: 2714 LB REAR GAWR: 2683 LB 
1231 KG 1216 KG 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY AND 
BUMPER STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 


VEH. IDENT. NO. 1FABP43MZGX100001 
TYPE PASSENGER 
2A 


54K yp soP GG A 2 


TRANSMISSION CODE 


TRANSMISSION 
CODE 


TRANSMISSION 
TYPE 
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07-01C-4 Transmission, Automatic, AOD 07-01C-4 
SI ASN a a a 


DESCRIPTION (Continued) 


For additional information such as: model, service ID 
level or build date, refer to the transmission ID tag 
which is attached to the transmission case. 


AUTOMATIC TRANSMISSION 
MODEL IDENTIFICATION 


MODELS ARE IDENTIFIED BY A SERVICE IDENTIFICATION TAG AFFIXED TO THE ASSEMBLY. 
TAGS ARE LOCATED AND CONTAIN INFORMATION AS FOLLOWS: 


BASIC MODEL TAG LOCATION INFORMATION (TYPICAL) 


TRANSMISSION MODEL BUILD DATE CODE 


PKA-BV7 
MIDDLE LH EXTENSION C) 10001 


TO CASE ATTACHING E6LP-AA 
BOLT, (NO. 6 POSITION). 
SERIAL NO. 


ASSEMBLY PART NO. 
PREFIX AND SUFFIX 


CD7290-A 


DIAGNOSIS AND TESTING 


Troubleshooting the automatic transmission is The following procedures are recommended for 
simplified by using the proven method of diagnosis. checking and/or verifying that the various 

One of the most important things to remember is that components are adjusted and operating properly. Use 
there is a definite procedure to follow. Do not take Rotunda Automatic Transmission Tester 0 14-00737 
short cuts or assume that critical checks or or equivalent. Follow the manufacturer’s instructions. 
adjustments have already been made. 


Diagnosis Charts 


The following diagnosis charts can be used as an aid in 
diagnosing the Automatic Overdrive Transmission. 


AUTOMATIC TRANSMISSION DIAGNOSIS 


CONDITION POSSIBLE SOURCE ACTION 


@ Slow Initial Engagement Improper fluid level. Perform fluid level check. 
Damaged or improperly adjusted Service or adjust linkage. 
linkage. 

Contaminated fluid. Perform fluid condition check. 
Improper clutch and band Perform control pressure test. 
application, or low main control 

pressure. 


@ Rough Initial Engagement Improper fluid level. Perform fluid level check. 
High engine idle. Adjust idle to specifications. 
Looseness in the driveshaft, Service as required. 
U-joints or engine mounts. 
Improper clutch or band Perform control pressure test. 
application, or oil control pressure. 
Sticking or dirty valve body. Clean, service or replace valve 

body. 
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Transmission, Automatic, AOD 07-01C-5 


DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


@e Harsh Engagements—(Warm 
Engine) 


@ Noor Delayed Forward 
Engagement (Reverse OK) 


@ Noor Delayed Reverse 
Engagement (Forward OK) 


@ Noor Delayed Reverse 
Engagement and/or No Engine 
Braking in Manual Low (1) 


@ No Engine Braking in Manual 
Second Gear 


Improper fluid level. 
TV linkage misadjusted (high TV), 
disconnected /sticking/damaged 
return spring disconnected. 

Engine curb idle too high. 

Valve body bolts—loose/too tight. 


@ Perform fluid level check. 
@ Adjust or service TV linkage. 


Check engine curb idle. 
Tighten to 9-11 N-m (80-97 Ib-in). 


Perform fluid level check. 
Check and adjust or service as 
required. 

Control pressure test, note results. 


Improper fluid level. 

Manual 

linkage—misadjusted /damaged 

@ Low main control pressure 
(leakage). 

® Forward clutch stator support seal 

rings leaking (No. 3 and No. 4). 


@ Perform air pressure test or 
visually inspect especially if 
forward clutch plates are burnt. 

@ Perform air pressure test or 
visually inspect especially if 
forward clutch plates are burnt. 

@ Perform air pressure test or 
visually inspect especially if 
forward clutch plates are burnt. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of 
contamination. Service as 
required. 

@ Replace filter. 

@ Visually inspect pump gears. 

Replace pump if necessary. 


@ Forward clutch assembly 
burnt /damaged. 


@ Forward clutch cylinder check ball 
leaking /leaking piston seal rings. 


@ Valve body bolts—loose/too tight. 
Valve body dirty/sticking valves. 


@ Transmission filter plugged. 
Pump damaged/ leaking. 


Perform fluid level check. 
@ Check and adjust or service as 
required. 

Control pressure test. 


Improper fluid level. 

@ Manual linkage 
misadjusted /damaged. 

@ Lowmain control pressure in 
reverse. 

@ Reverse clutch or reverse clutch 
stator support seal rings leaking 
(No. 1 and No. 2). 

@ Reverse clutch assembly 

burnt /worn. 


@ Air pressure test or visually 
inspect, especially if reverse 
clutch plates are burnt. 

@ Aijr pressure test or visually inpect, 
especially if reverse clutch plates 
are burnt. 

@ Air pressure test or visually 
inspect, especially if reverse 
clutch plates are burnt. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of 
contamination. Service as 
required. 

@ Replace filter. 

@ Visually inspect pump gears. 

Replace if necessary. 


@ Reverse clutch piston check ball 
leaking /leaking piston seal rings. 


@ Valve body bolts loose/too tight. 
Valve body dirty/ sticking valves. 


@ Transmission filter plugged. 
Pump damaged. 


@ Perform fluid level check. 
@ Perform air pressure test. 
@ Air pressure test or visually 
inspect especially if low reverse 
band is burnt. 

Replace. 


@ Improper fluid level. 

@ bLowreverse band burnt/worn. 
@ Lowreverse servo piston seal 
leaking. 


@ Planetary low one-way roller clutch 
damaged. 
End-play clearance too tight. 


@ Check transmission end play 
clearance. 


Improper band or clutch Perform control pressure test. 
application, or oil pressure control 
system. 


Overdrive servo leaking. 


@ Perform air pressure test of 
overdrive servo for leakage. 

Service as required. 

Service or replace as required. 


Polished or glazed band or drum. 
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07-01C-6 Transmission, Automatic, AOD 07-01C-6 
ae re a 


DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


POSSIBLE SOURCE ACTION 


@ Forward Engagement @ Improper fluid level. @ Perform fluid level check. 

Slips / Shudders / Chatters @ Manual linkage @ Check and adjust or service as 
misadjusted /damaged. required. 

@ Lowmain control pressure. @ Control pressure test. 

@ Valve body bolts—loose/too tight. @ Tighten to 9-11N-m (80-97 Ib-in). 

@ Valve body dirty/sticking valves. @ Determine source of 
contamination. Service as 
required. 

@ Replace forward clutch cylinder. 
Service transmission as required. 

@ Replace seal and service clutch as 
required. 

@ Air pressure test especially if 
forward clutch plates are burnt. 

@ Determine cause of condition. 

Service as required. 


@ Forward clutch piston ball check 
not seating /leaking. 

@ Forward clutch piston seal 
cut/worn. 

@ Forward clutch stator support seal 
rings leaking (No. 3 and No. 4). 

@ Low one-way roller clutch 

(planetary) damaged. 


Perform fluid level check. 
@ Control pressure test. 


@ Reverse 
Shudders/Chatters/Slips 


Improper fluid level. 
@ Lowmain control pressure in 
reverse. 

Low reverse servo leaking. 


@ Air pressure test; visually inspect 
seal rings and piston bore. 

@ Determine cause of condition. 
Service as required. 

@ Determine cause of condition. 
Service as required. 

@ Determine cause of condition. 

Service as required. 


@ Low (planetary) one-way roller 
clutch damaged. 

@ Reverse clutch drum bushing 
damaged. 

@ Reverse clutch stator support seal 
rings, ring grooves 


worn/ damaged. 
@ Reverse clutch piston seal @ Determine cause of condition. 
cut /worn. Service as required. 


@ Reverse band damaged or Service as required. 
incorrect servo piston. 
@ Looseness in the driveshaft. 


U-joints or engine mounts. 


Damaged or worn (planetary) 
one-way roller clutch. 


@ Service as required. 


@ NoDrive, Slips or Chatters in First 
Gear in D. All Other Gears Normal. 

First Gear in @) Automatic 

Overdrive Transmission 


No Drive, Slips or Chatters in 
Second Gear 


Service or replace planetary 
one-way roller clutch. 


Intermediate friction clutch or 
one-way roller clutch. 

@ Intermediate clutch piston bleed 
hole blocked or not positioned at 
12 o'clock. 

@ Improper band or clutch 
application, or control pressure. 

@ Intermediate clutch stackup 

incorrect. 

Dirty or sticking valve body. 


Service as required. 


@ Clean and install bleed hole at 12 
o'clock position. 


Perform control pressure test. 


@ Check intermediate clutch pack 
clearance. 

@ Clean, service or replace valve 

body. 


Perform control pressure test. 


@ Initial Drive in Second or Third improper band and/or clutch 

application, or oil pressure control 

system. 

@ Intermediate clutch pack 
clearance too tight. 

@ Damaged or worn governor. 
Sticking governor. 

@ Valve body loose. 


Dirty or sticking valve body. 


@ Check intermediate clutch pack 
clearance. 

@ Perform governor check. Replace 
or service governor, clean screen. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Clean, service or replace valve 
body. 

@ Service or replace valve body 

and/or case as required. 


@ Cross leaks between vaive body 
and case mating surface. 
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Transmission, Automatic, AOD 


DIAGNOSIS AND TESTING (Continued) 


07-01C-7 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


CONDITION POSSIBLE SOURCE 


@ Shift Points Incorrect 


@ All Upshifts Harsh or Delayed or No 
Upshifts 


@ Mushy/Early All Upshifts Pile 
Up/Upshifts 


@ No 1-2 Upshift 


@ Rough/Harsh/Delayed 1-2 Upshift 


Improper fluid level. 
TV linkage out of adjustment. 
Improper speedometer gear 
installed. 

Improper clutch or band 
application, or oil pressure control 
system. 

Damaged or worn governor. 


Dirty or sticking valve body. 


Improper fluid level. 
Throttle linkage—misadjusted 
(high TV) / 

disconnected /sticking /damaged/ 
return spring disconnected. 
Manual linkage—misadjusted 
damaged. 
Governor sticking. 


Main control pressure too high. 


Valve body bolts—loose/too tight. 
Valve body dirty/ sticking valves. 


Improper fluid level. 
TV throttle linkage misadjusted 
(low TV) sticking /damaged. 

Low main control pressure. 


Valve body bolts loose/too tight. 
Valve body valve or throttle control 
valve sticking. 


Governor valve sticking. 


Improper fluid level. 
Manual linkage—misadjusted / 
damaged. 

Low main control pressure to 
intermediate friction clutch. 

Valve body bolts—loose/too tight. 
Valve body dirty/ sticking valves. 


Improper fluid level. 
Poor engine performance. 

TV linkage —misadjusted (high 
TV)/damaged. All shifts will be 
harsh/ delayed. 

Main control pressure too high. 


Governor valve sticking. 


Valve body bolts—loose/too tight. 
Valve body dirty / sticking valves. 


Perform fluid level check. 
Service or adjust linkage. 
Replace gear. 


@ Perform shift test and control 
pressure test. 


@ Service or replace 
governor—clean screen. 

@ Clean, service or replace valve 

body. 


Perform fluid level check. 
@ Adjust throttle linkage. Service as 
required, 


@ Check and adjust or service as 
required. 

@ Perform governor test. Service as 
required. 

@ Control pressure test. Service as 
required. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of 
contamination. Service as 

required. 


Perform fluid level check. 

@ Adjust throttle linkage. Service as 
required. 

@ Control pressure test. Note 
results. 

@ Tighten to 9-11N-m (80-97 lIb-in). 

@ Determine source of 
contamination. Service as 
required. 

@ Perform governor test. Service as 

required. 


Perform fluid level check. 

@ Check and adjust or service as 
required. 

@ Control pressure test. Note 
results. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of 
contamination. Service as 

required. 


Perform fluid level check. 
Tune engine. 

Adjust linkage. Service as 
required. 


@ Control pressure test. Note 
results. 

@ Perform governor test. Service as 
required. 

@ Tighten to 9-11N-m (80-97 Ib-in) 

@ Determine source of 
contamination. Service as 

required. 
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Transmission, Automatic, AOD 07-01C-8 


DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


@ Mushy/Early/Soft/Slipping 1-2 


Upshift 


@ No 2-3 Upshift 


@ Harsh/Delayed 2-3 Upshift 


@® Soft/Early/Mushy 2-3 Upshift 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


@ Perform fluid level check. 
@ Tune adjust engine idle as 


@ Improper fluid level. 
Incorrect engine performance. 


required. 
@ TV linkage misadjusted (low @ Adjust throttle linkage. Service as 
TV)/sticking /damaged. All shifts required. 


will be affected. 
Low main control pressure. 


@ Control pressure test. Note 
results. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of 
contamination. Service as 
required. 

@ Determine cause of condition. 
Service as required. 

@ Perform governor test. Service as 

required. 


Perform fluid level check. 

@ Control pressure test. Note 
results. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of 
contamination, then service as 
required. 

@ Stalltest. Determine cause of 
condition. Service as required. 

@ Perform converter damper hub 
weld check. Replace torque 

converter if required. 


Check engine tune-up. 
@ Adjust linkage. Service as 
required. 


@ Valve body bolts loose/too tight. 
Valve body dirty / sticking valves. 


@ Intermediate friction clutch 
burnt /worn. 
Governor valve sticking. 


Improper fluid level. 

@ Lowmain control pressure to 
direct clutch. 

@ Valve body bolts—loose/too tight. 

Valve body dirty /sticking valves. 


@ Direct clutch or assembly 
burnt /worn. 

@ Converter damper hub/weld 

broken. 


Incorrect engine performance. 

@ Throttle linkage misadjusted (high 
TV)/sticking /damaged. All shifts 
will be harsh/ delayed. 

@® 2-3 accumulator piston—apply 

passage plugged / omitted. 


@ Remove 2-3 accumulator piston 
and visually inspect or air test for 
plugging condition or omission. 

@ Replace seals, determine cause of 
condition. Service as required. 

@ Service as required. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of condition. 
Service as required. 

@ Check cable. Replace as 

necessary. 


® 2-3 accumulator piston seals 
cut/ worn. 

@ Damaged 2-3 accumulator. 

@ Valve body bolts—loose/too tight. 

@ Valve body dirty/sticking valves. 

2-3 capacity modulator valve. 

TV control cable bent, sticking. 


Adjust linkage. Service as 
required. 


TV linkage: misadjusted (low 
TV)/bent/sticking. All shifts will be 
soft/early. 

@ Valve body bolts loose/too tight. 
Valve body dirty/sticking valves. 


@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Determine source of 
contamination. Service as 
required. 

@ Stalltest. Determine cause of 
condition. Service as required. 

@ Check cable. Replace as 

necessary. 


@ Direct clutch assembly 
burned/worn. 
TV control cable bent, sticking. 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drainage RY AISA INC. - 2014 
ALL RIGHTS RESERVED 


07-01C-9 


Transmission, Automatic, AOD 
BS SSN SB ne a i ae re os ge ae gi ei ae oo a ee ee 


DIAGNOSIS AND TESTING (Continued) 


07-01C-9 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


CONDITION POSSIBLE SOURCE 


@ No 3-4 Upshift (Stays in Third @ 
Gear) 
® 


Throttle linkage 
—misadjusted /bent/sticking. 
Valve body bolts loose/too tight. 


Direct clutch circuit 
leakage —Perform Direct Clutch 
Pressure Test to confirm. 


NOTE: Burnt direct clutch plates 
will help to confirm leakage in the 
direct clutch circuit. Replacing 
only the plates and not finding the 
cause will require repeat service. 
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Adjust throttle linkage. Service as 
required. 

Check torque on valve body bolts. 
Tighten to 9-11 N-m (80-97 Ib-in). 
Check for nicks or porosity in the 
case passages. (Valve body to 
case mating surface). Replace 
case for the above. 

Direct clutch piston check ball 
leaking. Perform check ball 
leakage procedure; found in 
cleaning and inspection portion. 
Replace piston if leakage 
confirmed. 


Direct clutch piston seal rings 
(inner and outer) leaking. Replace. 


Check the direct clutch output 
shaft seal rings (No. 5, No. 6). They 
should move freely on the output 
shaft. Check for metal shaving 
contamination or burrs between 
the seal and the output shaft. 
Replace as necessary. 


Check the large seal rings on the 
output shaft for freedom of 
movement. Check for 
contamination such as metal 
shavings on the output shaft. 
Replace as necessary. 


NOTE: The four large seal rings are 
numbered 7, 8, 9 and 10. Seal rings 
7 and 8 (closest to the output shaft 
hub) are for the direct clutch. Seal 
rings 9 and 10 (closest to the 
governor) are for the governor. 


Inspect the output shaft feed 
passages and the cup plug for 
leakage. 
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DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


@ No 3-4 Upshift (Stays in Third @ Valve body contamination/ sticking Clean the valve body. Check for 

Gear) Continued valves. sticking valves as follows: 
Overdrive servo regulator valve; 
3-4 shift valve; 3-4 TV modulator 
valve; orifice control valve. If any 
valves are sticking and they 
cannot be freed, replace valve 
body. 

@ Check if main control gasket is 
blocking an orifice. Replace 
gasket. 

@ Reduce valve body bolt torque, 
tighten to minimum side of 
specification 9 N-m (80 Ib-in). 

@ Check last two large seal rings on 
the output shaft (No. 9 and No. 10). 
They should move freely. Check for 

metal shaving contamination or 

burrs between the seal and output 
shaft. Replace as necessary. 


Main control gasket distortion. 


@ Case out-of-flat can cause sticking 
valve. 


Governor leakage. 


Check the seal ring bore at the 
rear of case for scoring. Light 
scoring is permissible. Deep 
grooving indicates case wear. 
Replace case for deep grooving. 


Check the governor to output shaft 
retaining ring to make sure it is 
properly seated on the output 
shaft. Service as necessary. 


Check the fit of the governor 
counterweight on the output shaft. 
If the fit is sloppy, replace the 

counterweight. 


@ Harsh/Delayed 3-4 Upshift TV linkage—misadjusted/high 
TV/cable bent/sticking. All shifts 
will be harsh/ delayed. 

@ Valve body bolts—loose/too tight. 


@ Valve body dirty/sticking valves. 


Adjust linkage. Service as 
required. 


@® Tighten to 9-11N-m (80-97 Ib-in). 
@ Determine source of 
contamination. Service as 
required. 

Tune / adjust engine as required. 


Incorrect engine performance. 
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DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


@ Slipping Fourth Gear (Engine Overdrive circuit leakage or @ Check valve body bolt torque. 
Flare-Up/No Fourth Gear Drive blocked passage. 


eapanility? NOTE: Burnt overdrive band will 
help to confirm leakage in the 
overdrive circuit. Replacing only 
the overdrive band without finding 
the cause will result ina repeat 
service. 


Overdrive servo cover seals 
leaking. Replace seals. 

@ Overdrive servo piston seal 
leaking. Replace seal. 


@ Overdrive servo piston not 
applying overdrive band/band not 
applying. 


@ Overdrive servo rod excessive 
clearance in case. Replace 
inoperative /worn parts. 


Overdrive servo cover 
cracked/porous. Coat cover with 
fluid. Apply air to overdrive servo, 
apply passage using Servo Piston 
Remover T80L-77030-B or 
equivalent. Observe to see if air 
bubbles are present on overdrive 
servo cover. Replace cover if air 
bubbles are present. 


Overdrive servo case apply 
passage blocked. Air pressure 
test. Replace case if necessary. 
@ Overdrive servo piston not seated 
to the band end seat. Service. 


Overdrive band mislocated. 


Overdrive band not seated to 

anchor pin. Service. 

@ Perform converter damper /hub 
assembly weld check procedure. 
Use Converter Checking Tool 
T83L-7902-A or equivalent. 
Replace converter if shaft turns 
more than two degrees or if there 
is a grinding noise while applying 
50 Ib-ft torque. 

@ Check splines on both ends of the 

direct driveshaft. Check splines in 

direct clutch cylinder. Replace 
direct driveshaft and hardware 
that splines to it for distortion. 


@® Converter damper plate and hub 
fracturing the weld and/or rivets 
fatiguing, or the damper springs 

breaking. 


Direct driveshaft splines distorted. 


@ Perform fluid level check. 

@ Check engine tune-up. 

@ Inspect throttle linkage. Service as 
required. 

@ Tighten to 9-11N-m (80-97 Ib-in). 

@ Line pressure test, note results. 
Determine source of 
contamination. Service as 
required. 

@ Perform governor test. Service as 

required. 

Service as required. 


@ improper fluid level. 
@ Poor engine performance. 
@ TV linkage—binding/ sticking. 


@ Erratic Shifts 


@ Valve body bolts—loose/too tight. 
Valve body dirty /sticking valves. 


Governor valve stuck. 


@ Output shaft collector body seal 
rings damaged. 
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DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


@ Shift 1-3inD 


Shift Hunting 3-4, 4-3 


Throttle in D 


(Kickdown) 


Shift Efforts High 


Transmission Overheats 


@ Engine Over-Speeds on 2-3 Shift 


Rough Shudder 3-1 Shift at Closed 


Rough or Mushy 4-2 or 3-1 Shift 


No Forced Downshifts (Kickdown) 


@ Intermediate friction clutch @ Determine cause of conditon. 


burnt /damaged. Service as required. 
@ Intermediate one-way roller clutch @ Determine cause of condition. 
damaged. Replace/ service as required. 


@ Improper clutch application, or oil Perform control pressure test. 
pressure control system. 


Dirty or sticking valve body. 


@ Clean, service or replace valve 
body. 

@ Perform governor test. Service as 

required. 


Governor valve stuck. 


Service or adjust linkage. 
Perform control pressure test. 


Linkage out of adjustment. 
@ Improper clutch application, or oil 
pressure control system. 

Damaged or worn direct clutch. 


@ Perform air pressure test. Service 
as required. 

@ Clean, service or replace valve 
body. 

@ Perform converter damper/hub 
weld check. Replace converter if 

necessary. 


Dirty or sticking valve body. 


Converter damper/hub broke. 


Poor engine performance—EGR Tune-up engine; replace solenoid. 
solenoid worn or damaged. 


Manual linkage misadjusted. 


@ Check and adjust or service as 
required. 


Incorrect engine idle or Tune, and adjust engine idle. 
performance. 
@ Improper linkage adjustment. 

@ Improper clutch or band 
application or oil pressure control 
system. 


Improper governor operation. 


@ Service or adjust linkage. 
Perform control pressure test. 


@ Perform governor test. Service as 
required. 

@ Clean, service or replace valve 

body. 


Tune, adjust engine idle as 
required. 
@ Service as required. 


Dirty or sticking valve body. 


Incorrect engine performance. 


@ Improper application of 
intermediate friction and one-way 
roller clutch. 

Dirty or sticking valve body. 


@ Clean, service or replace valve 
body. 


Inspect and adjust throttle linkage. 


Damaged, misadjusted throttle 
linkage. 

@ Improper clutch or oil pressure 
control system. 

Dirty or sticking governor. 


Perform control pressure test. 


@ Perform governor test. Service or 
replace governor. Clean screen. 

@ Clean, service or replace valve 

body. 


Check and adjust or service as 

required. 

@ Tighten nut to 26-37 N-m (20-27 
lb-ft). 

@ Adjust linkage and install new pin. 


Dirty or sticking valve body. 


Manual shift linkage 
damaged/misadjusted. 
@ Inner manual lever nut loose. 


@ Manual lever retainer pin 
damaged. 


Improper fluid level. 

@ Incorrect engine idle or 
performance. 

@ Improper clutch or band 
application, or oil pressure control 
system. 

@ Restriction in cooler or lines. 

@ Seized converter one-way roller 

clutch. 

Dirty or sticking valve body. 


Perform fluid level check. 
@ Tune or adjust engine idle. 


@ Perform control pressure test. 


@ Service restriction. 
@ Replace one-way roller clutch. 


@ Clean, service or replace valve 
body. 


1993 Econoline/F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Gyinameigza 1OQR1 INC. - 2014 
ALL RIGHTS RESERVED 


07-01C-13 Transmission, Automatic, AOD 07-01C-13 
NN ae ea a a Ne a a Ea ree ee Eee 


DIAGNOSIS AND TESTING (Continued) 


AUTOMATIC TRANSMISSION DIAGNOSIS (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


@ Transmission Clunk or Squawk @ Intermediate clutch piston bleed Clean piston and install bleed hole 
During 1-2 or 2-3 Shift (AOD) hole blocked or not positioned at at 12 o’clock position. 

12 o'clock. 
@ Anti-clunk spring not positioned. 
Converter damper spring broken. 


@ Secure anti-clunk spring. 
Perform converter damper hub 
weld check. 


Check the vent for free breathing. 

Service as required. 

@ Remove all traces of lube on 
exposed surfaces of transmission. 
Check the vent for free breathing. 
Operate transmission at normal 
temperatures and perform fluid 

leakage check. Service as 

required. 


Transmission Leaks Case breather vent. 


Leakage at gasket, seals, etc. 


Poor Vehicle Acceleration Poor engine performance. 
@ Torque converter one-way roller 


clutch locked up. 


Improper fluid level. 

@ Improper band or clutch 
application, or oil pressure control 
system. 

@ Cooler lines grounding. 

e Dirty or sticking valve body. 


Check engine tune-up. 
Replace torque converter. 


Perform fluid level check. 
@ Perform control pressure test. 


Transmission Noisy—Valve 
Resonance 


NOTE: Gauges may aggravate any 
hydraulic resonance. Remove 
gauge and check for resonance 
level. 


@ Free up cooler lines. 

@ Clean, service or replace valve 
body. 

Service as required. 


@ Internal leakage or pump 
Cavitation. 


Harsh Coasting Downshift Clunk Anti-clunk spring not seated Re-position anti-clunk spring 


properly. properly. 
TV linkage misadjusted (high TV). @ Adjust linkage, service as 
required. 


Initial Engagement Clunk (Engine 
Warm) 


NOTE: Refer to rough initial 
engagement also. 


Engine rpm’s above specification. 

@ Throttle valve linkage misadjusted 
(high TV). 

@ Worn/damaged/loose: 

—U-joint (front/rear) 

—Slip yoke 

—Rear axle 

—Rear suspension 

Excessive transmission end play. 


Adjust engine rpm to specification. 
Adjust linkage. 


@® Service as necessary. 


@ Check transmission end play. 
Replace selective thrust washer if 
necessary. 
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PINPOINT TEST A: TRANSMISSION NOISY — OTHER THAN VALVE RESONANCE 


TEST STEP RESULT P| ACTION TO TAKE 
| A1 | ROAD TEST 
Vehicle OK. 


@ Drive vehicle to determine if noise level is within 
acceptable limits. GO to A2. 
® Isnoise within acceptable limits? 


| A2 | PERFORM LINKAGE CHECK 


@ Check linkage adjustment as outlined. 
@ Is linkage properly adjusted? 


GO to A3. 


SERVICE and/or ADJUST 
linkage. GO to A1. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST A: TRANSMISSION NOISY — OTHER THAN VALVE RESONANCE (Continued) 


TEST STEP RESULT > ACTION TO TAKE 


| A3_ | PERFORM FLUID CHECK 


@ Check fluid for proper level and/or contamination as 
outlined. 


Fluid level low; No 
contamination 


Fluid 
contaminated 


| Aa | STALL TEST 


@ Perform Stall Test. Check for noise at initial 
engagement for each gear. 
@ Can noise be heard in every gear? 


| AS | SPEEDOMETER GEAR 


@ Remove speedometer gear and check for noise. 
@ Does noise stop? 


Yes 


Transmission Fluid Level Check 


CAUTION: Vehicle should not be driven if fluid 
level is below the bottom hole. 


Transmission Hot— Operating Temperature 


The automatic transmission should be checked at an 
operating temperature of 66°C-77°C (150°F-170°F) 
(dipstick is hot to touch). The operating temperature 
may be obtained by driving 24-32 km (15-20 miles) of 
city-type driving with the outside temperature above 
10°C (50°F). 


Dipstick Reading: Fluid level at operating 
temperature. 


Fluid level on dipstick should be within the 
cross-hatched area. 


1. 


Transmission Cold—Room Temperature 


If the transmission is not at an operating temperature 
of 66°C - 77°C (150°F - 170°F) and it becomes 
necessary to check the fluid level (such as 
pre-delivery) the fluid may be checked at room 
temperature of 21°C - 35°C (70°F - 95°F) (dipstick 
cool to touch). 


Dipstick Reading: Fluid level at room temperature. 


Fluid level on the dipstick should read between the 
holes at room temperature. 
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Fluid level correct; 
No contamination 


GO to A4. 


FILL transmission until 
fluid level is between ADD 
and FULL. GO to A1. 


STOP! REMOVE, 
DISASSEMBLE, CLEAN 
and SERVICE 
transmission. FLUSH 
converter, cooler and 
cooler lines. 


GO to A5. 


REPLACE planetary gear 
set. 


REPLACE speedometer 
gear. 


CHECK extension 
housing bushing, seal or 
driveshaft. SERVICE or 
REPLACE as necessary. 
If noise still exists, 
REPLACE planetary gear 
set. 


TD3089K 


FLUID LEVEL AT OPERATING TEMPERATURE 
66°C-77°C (150°F-170°F) 


FLUID LEVEL AT ROOM TEMPERATURE 
21°C-35°C (70°F-95°F) 


DO NOT ORIVE MARK 06439-B 


Check fluid level at operating temperature or room 
temperature as follows: 


With transmission in PARK, engine at curb idle 
rpm, foot brakes applied and vehicle on level 
surface, move the transmission selector lever 
through each range. Allow time in each range to 
engage transmission, return to PARK, apply 
parking brake and block wheels. Do not turn off 
the engine during the fluid level check. 


Clean all dirt from the transmission fluid dipstick 
cap before removing the dipstick from the filler 
tube. 


Pull the dipstick out of the tube, wipe it clean, and 
push all the way back into the tube. Ensure it is 
fully seated. 


07-01C-15 


DIAGNOSIS AND TESTING (Continued) 


Pull the dipstick out of the tube again and check 
the fluid level. 


NOTE: The fluid level indication on the dipstick 
will be different at operating temperature and 
room temperature. For the correct fluid level 
reading on the dipstick, follow the appropriate 
instructions stated previously. 


Before adding fluid, ensure that Synthetic 
MERCONE® Multi-Purpose Automatic 
Transmission Fluid E6AZ- 19582-B 
(ESR-M2C 163-A2) or equivalent will be used. 
Only use fluid that meets or exceeds the 
specification stamped on the dipstick. 


CAUTION: If vehicle has been operated for an 
extended period at high speed, in city traffic, 
in hot weather, or vehicle is being used to 
pull a trailer, the fluid has to cool 
approximately 30 minutes after engine has 
been turned off to obtain an accurate 
reading. 


CAUTION: Use of a fluid other than specified 
could result in transmission malfunction 
and/or failure. 


Transmission Fluid Condition Check 
Make the normal fluid level check as outlined. 


Observe color and odor of the fluid. It should be 
dark reddish, not brown or black. Odor can 
sometimes indicate that there is an overheating 
condition or clutch disc or band failure. 


Use an absorbent white facial tissue to wipe the 
dipstick. Examine the stain for evidence of solids 
(specks of any kind) and for antifreeze signs (gum 
or varnish on dipstick). 


If specks are present in the oil or there is 
evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
contamination or transmission failure is confirmed 
by further evidence of coolant or excessive solids 
in the oil pan, the transmission must be 
disassembled and completely cleaned and 
serviced. This includes cleaning the torque 
converter and transmission cooling system. It 
would be a waste of time to perform any further 
checks before cleaning and servicing the 
transmission. During disassembly and assembly, 
all overhaul checks and adjustments of 
clearances and end play must be made. After the 
transmission has been serviced, all diagnosis 
tests and adjustments listed in the Diagnosis 
chart must be completed to ensure the concern 
has been corrected. 
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lf necessary, add enough fluid through the filler 
tube to raise the level to the correct position. 


CAUTION: Do not overfill the transmission. 
This will result in foaming, loss of fluid 
through the vent and possible transmission 
malfunction. If overfill occurs, excess fluid 
must be removed. 


Install the dipstick, making sure it is fully seated in 
the tube. 


If the transmission fluid level is correctly 
established at 21°C-35°C (70°F-95°F), it will 
appear in the cross-hatch area on the dipstick 
when the transmission reaches an operating 
temperature of 66°C-77°C (150°F-170°F). Do 
not overfill or underfill. 


Underfill can result in transmission loss of 
engagement or slipping. This condition is most 
evident in cold weather or when the vehicle is 
parked or being driven on a hill. 


if the transmission fluid level is checked when the 
fluid is at room temperature, the dipstick could 
indicate that fluid should be added if the dipstick 
is misread. If fluid is added at this time, an overfill 
condition could result when the fluid reaches 
operating temperatures of 66°C-77°C 
(150°F-170°F) (dipstick hot to touch). 


High or Low Fluid Level 


A fluid level that is too high will cause the fluid to 
become aerated (foamy). Aerated fluid will cause low 
control pressure and the aerated fluid may be forced 
out the vent. 


A fluid level that is too low can affect the operation of 
the transmission. Low level may indicate fluid leaks 
that could cause transmission damage. 


Fluid Level High Before Starting Engine, OK 
During Normal Check 


Check for correct operation of drainback valve in 
stator support. 


Check pump bushing. 
Replace or service pump, if required. 
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DIAGNOSIS AND TESTING (Continued) 


Transmission Fluid Leakage Checks 


Check the speedometer cable connection at the 
transmission. Replace the rubber seal, if necessary. 


Check for leakage at oil pan gasket. 


NOTE: Fluid from other external sources can coliect 
between the case and pan rail and give the 
appearance of a pan gasket leak. If fluid is present 
check the following positions as outlined. 


Oil Pan 


Leakage at the oil pan gasket often can be stopped by 
tightening the retaining bolts to 8-13.5 N-m (71-119 
lb-in). Do not over-tighten pan bolts. If necessary, 
replace the gasket. 


Fluid Filler Tube 


Check the fluid filler tube connection at the 
transmission case or oil pan. If leakage is found here, 
install a new O-ring and press the filler tube to the 
case. The filler tube bracket should align properly and 
be attached to the transmission or engine. 


Transmission Cooler Lines 


CAUTION: Do not try to stop the fluid leak by 
increasing the torque beyond specification. This 
may cause damage to the case threads. 


Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank for 
looseness, wear or damage. When fluid is found to be 
leaking between the case and the cooler line fitting, 
tighten the fitting to 31 N-m (23 Ib-ft). 


If the leak continues, replace the cooler line fitting and 
tighten to 24-31 N-m (18-23 lb-ft). The same 
procedure should be followed for fluid leaks between 
the radiator cooler and cooler line fittings. 


Transmission Case 


Check the engine coolant in the radiator. If 
transmission fluid is present in the coolant, the 
transmission cooler in the radiator is probably leaking. 
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The cooler can be further checked for leaks by 
disconnecting the lines from the cooler fittings and 
applying 345-517 kPa (50-75 psi) air pressure to the 
fittings. Remove the radiator pressure cap to relieve 
the pressure buildup at the exterior of the oil cooler 
tank. If the cooler is leaking and/or will not hold 
pressure, the cooler must be replaced. Refer to 
Section 03-03 for coolant replacement procedure. 


If leakage is found at either the throttle valve lever 
shaft or the manual lever shaft, replace either or both 
seals. 


Pipe Plugs 


The automatic overdrive transmission (AOD) has four 
pipe plugs: three on the RH side of the case and one 
on the LH side. Inspect the plugs for leakage. Ensure 
they are tightened to 8-16 N-m (6-12 lb-ft). If tightening 
does not stop the leak, replace the plug. 


When a converter drain plug leaks, remove the drain 
plug with a six-point wrench. Coat the threads with 
Pipe Sealant with Teflon® D8AZ-19554-A 

(ESG-M4G 194-A and ESR-M18P7-A) or equivalent 
and install plug. Tighten the drain plug to 11-38 N-m 
(8-28 lb-ft). Fluid leakage from the converter housing 
may also be caused by engine oil leaking past the rear 
main bearing seal, or from oil galley plugs. Verify the 
exact cause of the leak before starting service 
procedures. 


Oil soluble aniline or fluorescent dyes premixed at the 
rate of 2.5ml (1 /2-teaspoon) of dye powder to 0.23] 
(1/2-pint) of transmission fluid have proved helpful in 
locating the source of fluid leakage. Such dyes may be 
used to determine whether an engine oil or 
transmission fluid leak is present, or if the fluid in the oil 
cooler leaks into the engine coolant system. A black 
light must be used with the fluorescent dye solution. 
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DIAGNOSIS AND TESTING (Continued) 


Fluid Leakage in Converter Area 


In diagnosing and correcting fluid leaks in the front 
pump and converter area, use the following 
procedures to locate the exact cause of the leakage. 
Leakage at the front of transmission, as evidenced by 
fluid around the converter housing, may have several 
sources. By careful observation, it is possible, in many 
instances, to pinpoint the source of leak before 
removing the transmission from the vehicle. The paths 
which the fluid takes to reach the bottom of the 
converter housing are shown in the following 


illustration. 
CRANKSHAFT | 
] 
_ FR 
FRONT PUMP SEAL LEAK Sree 
BOLT LEAK 

CRANKSHAFT 

SEAL LEAK 

IMPELLER 

CONVERTER 
meee CONVERTER 


SEAL WELD LEAK 


FLYWHEEL 


CONVERTER DRAIN PLUG LEAK OR 
CONVERTER TO FLYWHEEL STUD 
WELD LEAK 


CONVERTER HOUSING 


NOTE: BECAUSE OF A ONE PIECE CASE, LEAKAGE 

FROM THE PUMP GASKET WILL RUN DOWN THE 

INSIDE OF THE CONVERTER HOUSING ON 02871-G 
AUTOMATIC OVERDRIVE TRANSMISSION. 


Fluid leaking by the front pump seal lip will tend to 
move along the impeller hub and onto the back of 
the impeller housing. Except in the case of a total 
seal failure, fluid leakage by the lip of the seal will 
be deposited on the inside of the converter 
housing only, near the outside diameter of the 
housing. 


Fluid leakage by the outside diameter of the seal 


and front pump body will follow the same path 
which the leaks by the front pump seal follow. 


Fluid that leaks by a front pump to case bolt will 
be deposited on the inside of the converter 
housing only. Fluid will not be deposited on the 
back of the converter. 


Fluid leakage from the converter drain plugs or 
converter-to-flywheel stud weld, will appear at 
the outside diameter of the converter on the back 
face of the flywheel, and in the converter housing 
only near the flywheel. Fluid leaks from the torque 
converter will leave a ring of fluid around the 
inside of the transmission converter housing. 


NOTE: White tissue paper may aid in determining 
the color (red is transmission fluid) and source of 
the leaking fluid. 
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DIAGNOSIS AND TESTING (Continued) 


5. Engine oil leaks are sometimes improperly 
diagnosed as transmission front pump seal leaks. 
The following areas of possible leakage should 
also be checked to determine if engine oil leakage 
is causing the concern. 


a. Leakage at the rocker arm cover may allow 
oil to flow over the converter housing or seep 
down between the converter housing and 
cylinder block causing oil to be present in or 
at the bottom of the converter housing. 


b. Oil galley plug leaks will allow oil to flow down 
the rear face of the block to the bottom of the 
converter housing. 


c. Leakage at the crankshaft seal will work 
back to the flywheel, and then into the 
converter housing. 


d. Leakage at engine oil pressure sender. 


6. Fluid leakage from other areas, such as the 
power steering system forward of the 
transmission, could cause fluid to be present 
around the converter housing due to blowback or 
road draft. The following procedures should be 
used to determine the cause of the leakage 
before service. 


a. Remove the transmission dipstick and note 
the color of the fluid. Original factory fill fluid 
is dyed red to aid in determining if leakage is 
from the engine or transmission. Unless a 
considerable amount of makeup fluid has 
been added or the fluid has been changed, 
the red color should assist in pinpointing the 
leak. However, a power steering leak may be 
mistaken for a transmission leak since the 
fluid color for both looks the same. Observe 
the power steering system for leaks that 
could be misidentified as a transmission leak. 


Engine Idle Speed Check 


If the idle speed is too low, the engine will run rough. An 
idle speed that is too high will cause the vehicle to 
creep, have harsh engagements and harsh closed 
throttle downshifts. 


b. Remove the converter housing cover. Clean 
off any fluid from the top and bottom of the 
converter housing, front of the transmission 
case and rear face of the engine and engine 
oil pan. Clean the converter area by washing 
with a suitable non-flammable solvent and 
blow dry with compressed air. 


c. Wash out the converter housing, the front of 
the flywheel and the converter drain plug. 
The converter housing may be washed out 
using cleaning solvent in a squirt-type oil can. 
Blow all washed areas dry with compressed 
air. 

d. Start and run the engine until the transmission 
reaches its normal operating temperature. 
Observe the back of the block and top of the 
converter housing for evidence of fluid 
leakage. Raise the vehicle on a hoist. Refer 
to Section 00-02. Run the engine at fast idle, 
then at engine idle, occasionally shifting to 
the DRIVE and REVERSE ranges to increase 
pressure within the transmission. Observe 
the front of the flywheel, back of the block (in 
as far as possible), and inside the converter 
housing and front of the transmission case. 
Run the engine until fluid leakage is evident 
and the probable source of leakage can be 
determined. 


Converter Leakage Check 

Tools Required: 

@ Rotunda Torque Converter Leak Detector 
02 1-00054 


lf welds on the torque converter indicate leakage 
remove the converter and make the following check: 


Assemble Rotunda Torque Converter Leak Detector 
02 1-00054 or equivalent to the converter. Test the 
converter for leaks, following the directions supplied 
with the detector kit. 


Check and, if necessary adjust the engine idle speed 
with the throttle positioner (if applicable) or the 
injection pump linkage adjustment. Refer to the 


Powertrain Control /Emissions Diagnosis Manual’ for 
the appropriate procedure according to throttle 
positioner application. 


Shift Linkage Check 


NOTE: Check for a misadjustment in shift linkage. Do 
this by matching the detents in the shift lever with 
those in the transmission. If they match, the 
misadjustment is in the indicator. Do not adjust the shift 


linkage. Refer to Section 13 for proper selector 
indicator adjustment. 


1 Canbe purchased as a Separate item. 


This is a CRITICAL adjustment. Be sure the @ detent 
in the transmission corresponds exactly with the 
STOP in the steering column or console. Hydraulic 
leakage at the manual valve can cause delay in 
engagements and/or slipping while operating if the 
linkage is not correctly adjusted. Refer to Section 


07-05. 
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DIAGNOSIS AND TESTING (Continued) 


Throttle Valve (TV) Control System 


The AOD transmission uses a Throttle Valve (TV) 
control self-locking system. 


Shift Trouble Diagnosis 
TV Control Cable System 


CAUTION: Do not drive vehicle if cable is broken 
or disconnected at throttle body lever. 


A. Symptoms: Excessively early and/or soft 
upshifts with or without slip-bump feel. Slip-bump 
feel on light throttle shift into and out of fourth 
gear (3-4 and/or 4-3 shifts). No forced downshift 
(kickdown) function at appropriate speeds. 


Cause: TV control cable set too long. 


Remedy: Reset cable per procedure for the TV 
control cable system. 


Damage to friction elements in transmission may result 
due to excessive slipping since TV pressure will 
remain near zero. If it is necessary to drive vehicle 
before servicing or resetting cable, disconnect cable 
at the transmission lever. TV pressure will allow light 
throttle operation. However, shift will be delayed and 
harsh. 


Remedy: Replace /reconnect cable and reset per 
procedure for the TV control cable system. 


A. Symptoms: Shift clunk when throttle is backed 
off after full or heavy throttle acceleration. Harsh 
coasting downshifts out of fourth gear (automatic 
4-3 shifts in range). 


Cause: TV control cable is set too short. 


Remedy: Reset cable per procedure for the TV 
control cable system. 


Cause: Transmission lever does not return to idle 
(lever to rear as far as possible) although cable is 
correctly set. 


Control Pressures Test 


Line pressure and throttle pressure on the Automatic 
Overdrive transmission are tested in the idle position 
(zero TV) and wide-open throttle position. In each of 
the two modes, the reverse specifications will be 
higher than the others. 


Control pressure specifications can be found in the 
Special Specifications booklet. 


1. Besure the TV linkage is properly adjusted. 
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Remedy: Check for binding due to misaligned or 
damaged cable brackets or damaged cable or return 
spring (in rubber boot). Check for binding at cable 
connections at throttle body or transmission. Pry off 
cable from the TV lever ball stud and check for free 
movement of the cable. Lubricate the ball stud with a 
small amount of Multi-Purpose Grease 
DOAZ-19584-AA (ESR-M1C 159-A and 
ESB-M1C93-A) or equivalent and reattach the cable. 
Check for frozen moisture in cable due to damaged 
boot. Service or replace as necessary. Set cable per 
procedure for the TV control cable system. 


Cause: Cable assembly not correctly attached to 
bracket at either throttle body or transmission. 


Remedy: Determine reason for cable becoming 
detached. Replace if necessary. Set cable per 
procedure for the TV control cable system. 


A. Symptoms: Extremely delayed and harsh 
upshift, especially at light to moderate 
acceleration and harsh idle engagement. 


Cause: Cable disconnect at transmission 
(transmission TV pressure is at maximum). 


Remedy: Determine cause for cable becoming 
disconnected. Service or replace as necessary. Set 
cable per procedure for the TV control cable system. 


Cause: Transmission lever stays at wide-open throttle 
(WOT) or part throttle although cable is correctly set. 


Remedy: Check for binding conditions as detailed 
previously. Service or replace as necessary. Set cable 
per procedure for the TV control cable system. 


Connect a 2000 kPa (300 psi) gauge to the main 
line pressure tap on the case LH side just above 
the control levers. Have sufficient flexible hose to 
make the gauge accessible while operating the 
engine. 


CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be 
taken not to accelerate or decelerate 
rapidly. Possible transmission failure could 
result. 


NOTE: WOT readings are to be made at full stall. 
However, be sure to run the engine at fast idle in 
NEUTRAL for cooling between tests. 
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DIAGNOSIS AND TESTING (Continued) 


3. Connect a 0-690 kPa (0-100 psi) pressure gauge 4. Runthe engine until it is hot. 
to the TV pressure tap on the RH side of the CAUTION: Idle pressure must be read with 
case. Have sufficient flexible hose to make the the throttle off the fast idle cam. 


auge accessible while operating the engine. 
ams ‘ = 5. Apply the service and parking brakes firmly and 


shift through all the ranges. Record the line 
, pressure and throttle pressure and compare it 
with specifications. 


After making the control pressure tests, analyze the 
») results related to the conditions in the following charts. 


Keep in mind that clutch and servo leakage may or 
may not show up on the control pressure test. This is 


Ly tn MAIN LINE because the pump has a high output volume and the 
PRESSURE TAP leak may not be severe enough to cause a pressure 

drop; and orifices between the pump and pressure 
o> chamber may maintain pressure at the source, even 
eae with a leak downstream. Pressure loss caused by a 


less than major leak is more likely to show up at idle 
than at WOT where the pump is delivering full volume. 


Conversely, when manipulating the TV linkage to 
simulate WOT, but actually testing at idle, the leak is 


VIEW 1 
more likely to cause a pressure loss in the WOT 

DIRECT CLUTCH TV PRESSURE TAP position. 

PRESSURE TAP To further isolate leakage in a clutch or servo circuit, it 


is necessary to remove the oil pan and valve body and 
to perform case air pressure tests. 


FORWARD CLUTCH 
PRESSURE TAP 


VIEW 2 D3104-D 


Control Pressures Condition Possible Cause(s) 
Valve body bolts loose, main oil regulator valve sticking, low reverse servo leakage. 


Reverse clutch leakage, low reverse servo leakage. Valve body bolts loose. 
Valve body bolts loose, main oil regulator valve sticking 


Low in €) Forward clutch leakage, overdrive servo leakage, valve body bolts loose, main oil regulator valve 
sticking. 

Forward clutch leakage, overdrive servo leakage, valve body bolts loose, main regulator valve 

sticking. 


Lowin 1 Forward clutch leakage. Low/reverse servo leakage. Overdrive servo leakage. 


Low fluid level, restricted oil filter, loose valve body bolts, pump leakage, case leakage, valve body 
OK at idle but low at WOT 


leakage, excessively low engine idle, fluid too hot, main oil regulator valve sticking. 


TV linkage, valve body (throttle valve or main oil regulator valve sticking) 


Internal leakage, pump leakage, restricted inlet screen, TV linkage, valve body (TV or TV limit valve 
sticking, main oil regulator valve sticking). 


TD7259C 
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DIAGNOSIS AND TESTING (Continued) 


TV PRESSURE LINE PRESSURE 
High at WOT High at WOT 


Low at WOT Low at WOT 


LOW AT IDLE 
IN ALL RANGES 


HIGH AT IDLE 
IN ALL RANGES 


CHECK ENGINE EGR 
SYSTEM, LOW FLUID 
LEVEL, RESTRICTED 
INTAKE SCREEN OR 
FILTER, LOOSE VALVE 
BODY OR REGULATOR 
TO CASE BOLTS, 
EXCESSIVE LEAKAGE 
IN FRONT PUMP, CASE, 
CONTROL VALVE 

BODY OR STICKING 
CONTROL PRESSURE 
REGULATOR VALVE, 
BROKEN/DISCONNECTED 
CONTROL CABLE 


CHECK ENGINE EGR 
SYSTEM, MANIFOLD 
VACUUM LINE, 
THROTTLE VALVE 


OR CONTROL CABLE 
STICKING/DISCONNECTED 
REGULATOR BOOST 
VALVE(S) 


CONTROL PRESSURES TEST 


POSSIBLE CAUSE 
TV limit valve not regulating pressure. Replace valve body. 


Throttle valve stuck. Replace valve body. | 
TV linkage out of adjustment /damaged/binding. Adjust and/or 
service as necessary. 


TD4107A 


OK AT IDLE 
IN ALL RANGES 


annerinaie 


LOW AT OK AT 10 IN. 
10 IN. VACUUM 


VACUUM BUT 
LOW AT 1 IN. 
VACUUM 


CONTROL CABLE OR EXCESSIVE LEAKAGE, 
THROTTLE VALVE LOW PUMP CAPACITY, 
STUCK RESTRICTED OIL PAN 
SCREEN 


CONTROL PRESSURES TEST 


P N 


VALVE BODY 


VALVE BODY FORWARD 


OR REVERSE 
SERVO 


CLUTCH 
AND/OR 
OVERDRIVE 
SERVO 


Direct Clutch Pressure Test 


CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be taken 
not to accelerate or decelerate rapidly. Possivle 
transmission failure could result. 
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FORWARD FORWARD 
CLUTCH AND/ CLUTCH AND/ 
OR OVERDRIVE OR REVERSE 
SERVO CLUTCH OR 


SERVO 


REVERSE 
CLUTCH AND/ 
OR SERVO 


CD3082-J 


The direct clutch pressure test outlined below will 
diagnose a low-pressure condition or leakage in the 
direct clutch circuit. A difference of 103 kPa (15 psi) 
or more between direct clutch pressure and line 
pressure (read at the forward clutch pressure tap) will 
prevent a normal 3-4 shift. 
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DIAGNOSIS AND TESTING (Continued) 


Attach 0-2000 kPa (0-300 psi) pressure gauges 
to the forward clutch pressure tap and to the 
direct clutch pressure tap. Gauges must be 
accurate enough to distinguish a 103 kPa (15 psi) 
difference. (If this test is done in conjunction with 
a control pressure test, pressure gauges will be 
attached to all pressure taps.) Have sufficient 
flexible hose to read the gauges in the vehicle. 


Drive the vehicle. When pressure is applied to the 
direct clutch, note the difference between the 
pressure read at forward clutch pressure tap and 
the direct clutch pressure. 


Stall Test 


The stall test checks converter clutch operation and 
installation, the holding ability of the forward clutch, 
reverse clutch the low/reverse bands, the planetary 
one-way clutch, and engine performance. 


Conduct this test with the engine coolant and 
transmission fluid at proper levels and at operating 
temperature and with the TV linkage set properly. 


Apply the service and parking brakes firmly for each 
Stall test. 


1. Find the specified stall rpm for the vehicle by 
referring to the Special Specifications booklet. 
Use a grease pencil to mark the rpm on the dial of 
a tachometer. 


Selector Position 


Overdrive and D 


If the difference in pressures is less than 103 kPa 
(15 psi), the direct clutch circuit is OK. 


lf the difference is greater than 103 kPa (15 

psi), there could be a leak in the direct clutch 
pressure circuit. If the difference does not exceed 
103 kPa (15 psi), the gauges on the line pressure 
and direct clutch pressure can be switched to 
confirm that gauge calibration difference is not 
the cause. 


Connect tachometer to engine. 


NOTE: If the engine speed recorded by the 
tachometer exceeds the maximum limits given in 
the Special Specifications booklet, release the 
accelerator immediately because clutch or band 
slippage is indicated. 


In each of the following ranges: €), D, 1, R, press 
the accelerator to the floor and hold it just long 
enough to let the engine get to full rom. While 
making this test, do not hold the throttle open for 
more than five seconds at a time. 


Note the results in each range. 


After each range, move the selector lever to 
NEUTRAL and run the engine at 1000 rpm for 
about 15 seconds to cool the converter before 
making the next test. 


Refer to the following chart for corrective actions. 


Stall Speeds High Stall Speeds Low 
Planetary One-Way Clutch a Se 


Forward Clutch 


General Problems Pressure Test. Check TV Cable 


Adjustment if Not Done Prior to Test 


Reverse Clutch or Low/Reverse Band or Servo 


Transmission Fluid Cooler Flow Check 


The linkage, fluid and control pressure must be within 
specifications before performing this flow check. 


Remove the transmission dipstick from the filler tube. 
Place a funnel in the transmission filler tube. Raise the 
vehicle and remove the cooler return line from its fitting 
in the case. Attach a hose to the cooler return line and 
fasten the free end of the hose in the funnel installed in 
the filler tube. 


Start the engine and set idle speed at 1000 rpm with 
the transmission in NEUTRAL. 
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Converter Stator One-Way Clutch or Engine 
Performance 


TD3083J 


Observe the fluid flow at the funnel. When the flow is 
solid (air bleeding has been completed), the flow 
should be liberal. If there is not a liberal flow at 1000 
rpm in NEUTRAL, low pump capacity, main circuit 
system leakage, or cooler system restriction is 
indicated. 


Check both of the metal cooler lines between the 
transmission and radiator for restrictions. Check for 
restrictions in the metal or rubber cooler lines to and 
from the auxiliary cooler, if so equipped. Visually 
check and physically feel all bends for kinks, 
especially rubber cooler lines, that would restrict flow 
and could result in transmission overheating or lack of 
lubrication. 


To separate transmission trouble from cooler system 
trouble, observe the flow at the transmission case 
converter-out fitting. 
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DIAGNOSIS AND TESTING (Continued) 


Shift Point Check—Road Test 


This check will determine if the governor pressure and 
shift control valves are functioning properly. During the 
shift point check operation, if the transmission does 
not shift within specification or certain gear ratios 
cannot be obtained, refer to Diagnosis to resolve the 
concern. 


Check shift points with engine at normal operating 
temperature. Operate vehicle with gear selector in the 
OVERDRIVE detent. The transmission should 
accomplish 1-2, 2-3, and 3-4 upshifts within shift 
speed specifications. 


Shift speed specifications can be found in the Special 
Specifications booklet. 


Improper Shift Timing — 4-3 Backout Shift 


Improper shift timing: 4-3 backout shift (4-3 shift on full 
backout of accelerator pedal, accompanied by 3-4 
shift when accelerator depressed) may be 
diagnosed / serviced by the verification of the 
following: 


@ Loose governor: Output shaft snap ring not seated 
or missing locator ball 


@ Worn or broken output shaft seal rings, large 
diameter 


@ Worn seal ring grooves 

@ Worn collector bore 

@ Output shaft holes blocked 
Forced Downshifts 


With the transmission selector in OVERDRIVE, 
depress the accelerator pedal to the floor. The 
transmission should downshift to third gear or to 
second gear, depending on vehicle road speed. Refer 
to the appropriate shift speed specifications. 


Shift Test—In Shop 


CAUTION: Never exceed 97 km/h (60 mph) 
speedometer speed. 


A shift test can be performed in the shop to check for 
1-2, 2-3 and 3-4 upshifts. 


Raise the vehicle with an axle or frame hoist, so that 
the rear wheels are clear of the floor. Refer to Section 
00-02. 


CAUTION: Gradually apply brakes to stop rear 
wheels. 


NOTE: After each test, move the selector lever to 
NEUTRAL and run the engine at 1000 rpm to cool the 
transmission. 


To determine if automatic upshifts occur, place the 
transmission selector lever in OVERDRIVE and make a 
minimum throttle 1-2, 2-3, and 3-4 upshift. When the 
shift occurs, you will see the speedometer needle 
make a momentary surge and feel the driveline bump. 
If the shift points are within specification, the 1-2, 2-3, 
and 3-4 shift valves and governor are OK. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty PowertraywOEvettea AWOAIRPC 2014 
ALL RIGHTS RESERVED 


Transmission, Automatic, AOD 


The transmission will not make a 4-1 downshift. 


When the vehicle road speed drops below 58 km/h 
(35 mph), the transmission automatically downshifts 
from overdrive into third gear. 


The transmission will not shift into fourth gear 
(OVERDRIVE) at wide-open throttle. 


Closed Throttle Downshifts 


Closed throttle downshifts should be extremely 
difficult to detect. It may be necessary to attach 0-690 
kPa (0-100 psi) pressure gauges to the forward and 
direct clutch pressure taps in order to detect 4-3 and 
3-2 coastdown shifts. 


With gauges attached, a 4-3 coast (closed throttle), 
downshift is signified by the application of the forward 
clutch. (The pressure reading from the gauge on the 
forward clutch pressure tap will indicate an increase in 
pressure from 0-414 kPa (0-60 psi). A 3-2 coast 
downshift is signified by the release of the direct 
clutch. (The pressure reading from the gauge on the 
direct clutch pressure tap will indicate a decrease in 
pressure from 414-0 kPa (60-0 psi). A 2-1 coast 
downshift should not be noticed or felt. The coast 
downshifts should occur within the limits set forth in 
the shift speed specifications. 


Manual Downshifts 


When the shift selector is moved from either 
OVERDRIVE or DRIVE range to the manual LOW 1 
position, the transmission will downshift into second 
gear if the vehicle is moving over (approximately) 41 


km/h (25 mph) and into first gear if the vehicle is 
moving less than (approximately) 41 km/h (25 mph). 


The overdrive band is applied when the transmission is 
in manual second. The low-reverse band is applied 
when the transmission is in manual LOW. 


If the shift points are not within specification, perform a 
governor check to isolate the concerns. 


Shift speed specifications can be found in the Special 
Specifications booklet. 


Some tips on diagnosing concerns with specific 
components are: 


Intermediate Clutch or Intermediate One-Way 
Clutch: Transmission shift 1-3 or slips in second gear. 


Reverse Clutch: Slip or no engagement in R. (Also 
can be caused by the low-reverse band or servo). 


Forward Clutch or Planetary (Low) One-Way 
Clutch: No engagement in forward ranges, or slip in 
forward. 


Overdrive Band or Servo: No fourth gear, slip in 
fourth gear, or no engine braking in second gear in 
range 1. 


Direct Clutch: Slip in third or fourth, or no upshift 
beyond second. 
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DIAGNOSIS AND TESTING (Continued) 


Low-Reverse Band or Servo: No reverse or slip in 
reverse. Possibly no engine braking in manual low first 
gear, which would isolate the concern to the band 
rather than reverse clutch. 


Governor: Erratic shifts could be caused by a sticking 
governor valve. 


Governor Check 


Perform a Shift Point Check as outlined, while on a 
road test or in the shop. If the shift points are not within 
specification, proceed with the following governor 
check: 


Air Pressure Checks 


NOTE: The passages can be tested adequately with 
air pressure regulated at 276 kPa (40 psi). However, it 
may be necessary to use higher air pressure of 620 
kPa (90 psi) if there is difficulty in hearing the clutches 
apply. 

A no drive condition can exist, even with the correct 
transmission fluid pressure, because of an inoperative 
clutch or band. The inoperative units can be located 
through a series of checks by substituting air pressure 
for the fluid pressure to determine the location of the 
malfunction. 


For example, when the selector lever is inD or ©, a 
no drive condition may be caused by an inoperative 
forward clutch or one-way roller clutch. When there is 
no drive in 1, the difficulty could be caused by 
improper functioning of the forward clutch or 
low-reverse band and the one-way roller clutch. 
Failure to drive in reverse range could be caused by a 
malfunction of the reverse clutch, or low-reverse band 
or clutch. In each case, refer to the applicable Clutch 


and Band Application Chart to relate faulty 
transmission operation to a specific hydraulic 
component. 


When there is a slip condition but it is not known 
whether it is in the valve body or in the hydraulic 
system beyond the valve body, the air pressure tests 
can be very valuable. 


To make the air pressure checks, loosen the oil pan 
bolts and lower one edge of the oil pan to drain the 
transmission fluid. Remove the fluid pan and the 
control valve body assembly. The inoperative units can 
be located by introducing air pressure into the 
transmission case passages leading to the clutches, 
servos and governor. 
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Accumulators: Leaking seals on the accumulator 
pistons can cause their respective clutches to slip. If 
the 2-3 accumulator seals leak, the symptoms could 
resemble a direct clutch or forward clutch concern. 


TV Pressure Low: If the shifts seem soft or mushy, do 
not make any heavy throttle tests. Check and adjust 
the TV linkage before making a complete road test. Do 
not operate vehicle if TV cable is broken or 
disconnected at throttle body. Damage to friction 


elements will result since TV pressure is zero. 


Accelerate the vehicle to 40 km/h (25 mph), then 
completely back off the throttle. The transmission 
should shift to third gear. 


If a servo or the accumulator does not operate, 
disassemble, clean and inspect to locate the source of 
the trouble. If air pressure applied to a clutch passage 
fails to operate the clutch or operates two clutches at 
once, check the fluid passages in the case and front 
pump to detect obstructions or damage. 


To air test the automatic overdrive transmission, a 
main control to case gasket (Base No. 7D 100) and the 
following Special Service Tools will be required: 


@ AOD Transmission Test Plate With Screws 
T82L-7006-A. 

@ Test Plate Mounting Screws T82P-7006-C. 

@ Air Nozzle TOOL-7000-DE or equivalent. 


@ Air Nozzle Rubber Tip TOOL-7000-DD or 
equivalent. 


With the main control body removed, position the 
adapter plate and gasket on the transmission. Install 
the adapter plate retaining screws and tighten the 
screws to 9-11 N-m (80-97 Ib-in). Note that each 


passage is identified on the plate. Using the air nozzle 
equipped with the rubber tip, apply air pressure to 
each passage in the following order: 


Reverse Clutch 


Apply air pressure to the reverse clutch passage in the 
service tool. A dull thud can be heard when the clutch 
piston applies. In addition, movement of the reverse 
clutch drum may also be detected. 


Forward Clutch 


Apply air pressure to the forward clutch apply 
passage in the service tool plate. A dull thud can be 
heard or movement of the piston can be felt on the 
case as the clutch piston is applied. 


Intermediate Clutch 


Apply air pressure to the intermediate clutch passage 
in the service tool plate. A dull thud can be heard or felt 
when the clutch applies. 
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Overdrive Servo 


Apply air pressure to the overdrive O/D servo apply 
passage in the service tool plate. Operation of the 
band is indicated by the tightening of the band around 
the reverse clutch drum. The O/D servo will return to 
the release position as a result of spring force from the 
release spring. Also, when the servo returns to the 
release position, a thud can be felt on the O/D servo 
cover. The band will then relax. 


2-3 ACCUMULATOR 
PISTON INSPECTION HOLE 


GOVERNOR 2-3 ACCUMULATOR 
TO VALVE 


B0DY ow servo 2 SERVO 


APPLY 


DIRECT 
CLUTCH 


FORWARD 


CLUTCH CONVERTER 


CHARGE 


LINE TO 
GOVERNOR 


INTERMEDIATE 
CLUTCH 


REVERSE 
CLUTCH 


REMOVAL AND INSTALLATION 


Transmission 


NOTE: Completely clean all transmission components, 
including converter, cooler, cooler lines, main control 
valve body, governor, all clutches and all check balls 
after any transmission servicing that generates 
contamination. These contaminants are a major cause 
for recurring transmission troubles and must be 
removed from the system before the transmission is 
put back into service. In addition, the cleaning of debris 
from the direct clutch check ball is often omitted. This 
omission can lead to a repeat servicing of the 
transmission. Cleaning and flushing procedures for 
transmission components, including the direct clutch 
check ball, can be found in the cleaning and inspection 
in this section. 


NOTE: Do not soak oil filter in solvent cleaner. The 
filter material could disintegrate. Replace filter if 
transmission fluid is contaminated. 
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Low-Reverse Servo 


Apply air pressure to the low-reverse servo passage 
in the service tool plate. A dull thud can be heard when 
the low-reverse band tightens around the planetary 
assembly drum surface. Movement of the ring gear 
can also be detected. 


Direct Clutch 


Apply air pressure to the direct clutch apply passage. 
A dull thud should be heard or felt on the driveshaft if 
the clutch is operating. 


2-3 Accumulator 


Apply air pressure to the 2-3 accumulator passage. 
The accumulator piston should unseat. This can be 

detected by inserting a metal rod into the 2-3 piston 
hole. When the piston unseats, the rod will move. A 

thud can also be heard when the piston applies. 


Governor 


In order to air pressure check the line to governor 
passage and the governor to valve body passage, 
remove the driveshaft crossmember and extension 
housing. 


Apply air pressure to the line to governor passage 
while holding a finger near the governor valve. If air is 
felt exiting the valve, the passage is clear. 


To air pressure check the governor to valve body 
passage, remove the governor. Apply air pressure to 
the passage while holding a finger over holes in the 
output shaft. If air exits one of the holes, the passage 
is Clear. 


Removal 
Disconnect the battery negative cable. 


Raise the vehicle on a hoist and support with 
suitable safety stands. 


Place a drain pan under the transmission fluid 

pan. Starting at the rear of the pan and working 
toward the front, loosen the bolts and allow the 
fluid to drain. Finally remove all of the pan bolts 
except two at the front, to allow the fluid to further 


drain. With fluid drained, install two bolts on the 
rear side of the pan to temporarily hold the pan in 
place. 


Remove the converter drain plug access cover 
from the lower end of the converter housing. 


Remove the converter-to-flywheel nuts. Place a 
wrench on the crankshaft pulley bolt to turn the 
converter to gain access to the nuts. 


07-01C-26 


REMOVAL AND INSTALLATION (Continued) 


6. 


Place a drain pan under the converter to catch 
the fluid. With the wrench on the crankshaft pulley 
bolt, turn the converter to gain access to the 
converter drain plug and remove the plug. After 
the fluid has been drained, reinstall the plug. 


NOTE: To maintain initial driveshaft balance, 
mark the REAR driveshaft yoke and axle 
companion flange so they may be installed in their 
Original positions. 


Disconnect the driveshaft from the rear axle and 
slide shaft rearward from the transmission. 


Install a seal installation tool in the extension 
housing to prevent fluid leakage. 


Disconnect the cable from the terminal on the 
starter motor. Remove the two bolts and remove 
the starter motor. Disconnect the park / neutral 
position switch wires at the plug connector. 


Remove the rear mount-to-crossmember bolts 
and the two crossmember-to-frame bolts. 
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Transmission, Automatic, AOD 


10. 


11. 


12. 


13. 


07-01C-26 


Remove the two engine rear support-to-extension 
housing bolts. 


Disconnect the TV cable from the transmission 
TV lever. Disconnect the shift cable from the 
transmission manual lever at the transmission. 


Remove the bolt securing the TV bracket to the 
converter housing. 


On 4x4 applications, remove the transfer case. 
Refer to the appropriate transfer case section in 
Group 07. 


Raise the transmission with a transmission jack to 
provide clearance to remove the crossmember. 
Remove the rear mount from the crossmember 
and remove the crossmember from the side 
supports. 


NOTE: The 4x4 application has a deep well oil 
pan. Use a transmission jack that will allow 
clearance for the oil pan depth and still provide 
support for the transmission at the oil pan rail. 


07-01C-27 


REMOVAL AND INSTALLATION (Continued) 
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07-01C-27 


Crossmember Installation E-150, F-150 4x2 and 4x4 and Bronco 


CROSSMEMBER 
5030 


F-150(4x2) 


BOLT 
605933 


CROSSMEMBER 


52-74 FT- 
Pe 5C128 


F-150 (4x4), BRONCO 


. Lower the transmission to gain access to the oil 
cooler lines. 


. Disconnect each oil line from the fittings on the 
transmission. 


. Remove the bolt(s) that secures the transmission 
fluid filler tube to the cylinder block. Lift the filler 
tube and the dipstick from the transmission. 


. Secure the transmission to the jack with a chain. 


. Remove the converter housing-to-cylinder block 
bolts. 


. Carefully move the transmission and converter 
assembly away from the engine and, at the same 
time, lower the jack to clear the underside of the 
vehicle. 
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CROSSMEMBER 


NUT 
379696 : 
75-101 N-m 
(55-75 FT-LB) 
E-150 
NUT 
379696 
75-101 Nem 
(55-75 FT-LB) 


SAS 


CROSSMEMB 
5030 


REINFORCEMENT 
5135 


D7895-B 


20. Remove the converter and mount the 
transmission in a holding fixture. 


Installation 
1. Tighten the converter drain plug to 11-38 N-m 
(8-28 ft-lb). 


2. Position the converter on the transmission, 
making sure the converter drive flats are fully 
engaged in the pump gear by rotating the 
converter. 


NOTE: Lube pilot with chassis grease. 


With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with a chain. 


GRAHA 


07-01C-28 


REMOVAL AND INSTALLATION (Continued) 


4. 


5. 


10. 


11. 


12. 


Rotate the converter until the studs and drain plug 
are in alignment with the holes in the flywheel. 


Move the converter and transmission assembly 
forward into position, using care not to damage 
the flywheel and the converter pilot. The 
converter must rest squarely against the 
flywheel. This indicates that the converter pilot is 
not binding in the engine crankshaft. 


Install and tighten the converter housing-to-engine 
attaching bolts to specification. 


NOTE: Before installing the torque converter to 
flywheel nuts, check to make sure that the 
converter is properly seated. The converter 
should move freely with respect to the flywheel. 
Grasp the stud. Movement back and forth should 
result in a metallic clank noise if the converter is 
properly seated. If the converter will not move, 
the transmission must be removed and the 
converter repositioned so that the impeller hub is 
properly engaged in the pump gear. 


Remove the safety chain from around the 
transmission. 


Install a new O-ring on the lower end of the 
transmission filler tube and lube the O-ring with 
transmission fluid. Insert the tube in the 
transmission case and secure the tube to the 
engine with the attaching bolt(s). 


Connect the oil cooler lines to the right side of 
transmission case. 


Secure the engine rear support to the extension 
housing and tighten the bolts to 82-108 N-m 
(60-80 ft-lb). 


Position the crossmember on the side supports. 
Position the rear mount on the crossmember and 
install the attaching bolt and nut. 


Install the transfer case. Refer to the appropriate 
transfer case section in Group 07. Lower the 
transmission and remove the jack. 


Main Control Valve Body 
Removal 


1. 


2. 


Raise the vehicle on a hoist so the transmission 
oil pan is accessible. Refer to Section 00-02. 


Starting at the rear and working toward the front, 
loosen the oil pan bolts and drain the fluid from the 
transmission. It may be necessary to use a 
3/8-inch or 1/4-inch drive ratchet and a 10mm 
universal socket to remove the oil pan bolts. 


Remove the transmission oil pan bolts, pan and 
gasket. Discard gasket. 


Remove three filter-to-valve body bolts and 
remove the filter, grommet and gasket. Discard 
gasket. If the fluid is contaminated, discard the 
Dacron filter (do not clean the filter). 
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13. 


17. 
18. 


19. 


20. 
21. 


22. 
23. 


07-01C-28 


Secure the crossmember to the side supports 
with the bolts and tighten them to specification. 


. Position the bellcrank to the converter housing 


and install the attaching bolt. 


. Connect the TV cable to the transmission TV 


lever. Connect the manual shift cable to the 
manual lever at the transmission. 


. Secure the converter-to-flywheel nuts and tighten 


them to specification. 
Install the converter housing access cover. 


Secure the starter motor in place with the bolts. 
Connect the cable to the terminal on the starter. 
Connect the neutral start switch wires at the plug 
connector. 


NOTE: Lubricate the driveshaft yoke splines with 
Premium Long-Lift Grease XG-1-C or -K or 
equivalent. 


Install the driveshaft so the index marks on the 
companion flange and rear yoke made during 
removal are aligned. 


Adjust the shift cable as required. Refer to 
Section 07-05. 


Adjust throttle linkage per the procedure outlined 
in the beginning of this section. 


lower the vehicle. 


Fill the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). Connect the 
battery negative cable. Start the engine and shift 
the transmission to all ranges, then recheck the 
fluid level. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Remove the detent spring bolt and spring. 


Remove the valve body to case bolts. Remove 
the valve body. Discard valve body to case 
gasket. 


Installation 


i 


2. 


Clean and inspect the valve body as described in 
this section prior to installation. 


Position the valve body and a new gasket to the 
case, making sure that the inner manual lever and 
inner TV levers are engaged. Install the two 
shoulder bolts first as shown in View B of the 
following illustration. 


1992 
AHAM INC. - 2014 
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REMOVAL AND INSTALLATION (Continued) 


3. Install and tighten valve body-to-case bolts to 
9-11 N-m (80-97 in-Ib). 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 N-m (80-97 IN-LB). START IN THE 
CENTER AND WORK OUTWARD. 


START TORQUING 
WITH THIS BOLT VIEW A 


C) INDICATES A SHORT BOLT 


L) INDICATES A LONGER BOLT 
7X INDICATES A SPECIAL SHOULDER BOLT 


GUIDE PINS 


Install and tighten the detent spring and attaching 
bolts to 9-14 N-m (80-120 in-lb). 


Load the throttle lever (TV) spring against the 
separator plate. 


Using three filter bolts install the Dacron filter and 
gasket to the valve body and tighten the bolts to 
9-14 N-m (80-120 in-Ib). 


Clean the transmission oil pan and gasket 
surfaces thoroughly. 


Overdrive Servo Assembly 
Removal 


1. 


Raise the vehicle on a hoist so the transmission 
fluid pan is accessible. Position safety stands 
under vehicle. 


Starting at the rear and working toward the front, 
loosen the oil pan bolts and drain the fluid from the 
transmission. 


CAUTION: Do not reuse the fluid. 


Remove the transmission fluid pan bolts, pan and 
gasket. Discard gasket. 


Remove three filter to valve body bolts and 
remove the Dacron filter grommet and gasket. 
Discard gasket. If the fluid is contaminated, 
discard the Dacron filter. (Do not clean the filter.) 


VIEW A 
D10526-A 


Using a new oil pan gasket, secure the pan to the 
transmission case. Tighten the attaching bolts to 
8-14 N-m (72-120 in-Ib). 


Remove safety stands and lower the vehicle and 
fill the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). 


. Adjust TV cable linkage as outlined in this section. 


Remove the detent spring and bolt. 


Remove the valve body to case bolts. Remove 
the valve body. Discard valve body to case 
gasket. 


Depress overdrive servo piston cover witha 
hammer handle and remove the retaining snap 
ring. 


Using Servo Piston Remover Tool T80L-77030-B 
apply air pressure to the servo piston release 
passage in order to remove the overdrive servo 
piston cover and spring. Cover the servo piston 
pocket to prevent the piston from falling out of the 
case and becoming damaged. Remove the piston 
from the cover. 
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REMOVAL AND INSTALLATION (Continued) 


9. Remove the rubber seals from the piston and the 5. Assembly the return spring to the servo piston. 
eee 6. Install the overdrive cover, piston and spring 
NOWREVERSE assembly into the overdrive servo pocket in the 
SERVO OVERDRIVE SERVO case. Make sure the servo rod contacts the bank 
2-3 ACCUMULATOR (0) apply pocket while installing. Failure to do so will 
‘A bat 
E- result in a no 3-4 shift condition. 


7. Using the handle of a hammer, depress the 
overdrive servo sufficiently to gain clear access 
to the retaining snap ring groove in the case. 
Install the snap ring. 


8. Inspect the outer edge of the overdrive servo 
pocket for possible nicks and burrs which might 
have been raised during the removal or 
installation of the retaining snap ring. 


9. Remove nicks and burrs with a ‘‘fine’’ honing 
stone and clean the effected areas thoroughly. 
Failure to do so may cause improper seating of 
the valve body separator plate to the hydraulic 
passages in the case, and subsequent cross 


leakage. 
10. Clean and inspect the valve body, as described in 
Installation this section prior to installation. 
1. Clean and inspect the servo piston and cover for 11. Position a new valve body gasket to the 
nicks and/or burrs. Clean and inspect the servo separator plate. 
piston pocket in the case for nicks and burrs also. 2 
12. Position a new separator plate gasket to the 
2. Install new servo piston and cover seals on the valve body and case, making sure that the inner 
piston and cover, respectively. manual lever and inner TV lever are engaged. 
3. Lubricate the piston seals with either clean Install the two shoulder bolts first as shown in 
transmission fluid or a petroleum jelly. View B of the following illustration. 
4. Install the servo piston into the cover, lubricate 13. Install and tighten the attaching bolts to 9-11.N-m 
the cover seals and the overdrive servo pocket in (80-100 in-Ib). 
the case. 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 N-m (80-97 IN-LB). START IN THE 
CENTER AND WORK OUTWARD. 


START TORQUING 
. WITH THIS BOLT VIEW A 


OC) INDICATES A SHORT BOLT 


a INDICATES A LONGER BOLT 


L\ INDICATES A SPECIAL SHOULDER BOLT 
VIEW A 


GUIDE PINS 


D10526-A 
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REMOVAL AND INSTALLATION (Continued) 


14. Install and tighten the detent spring and bolt to 


15. 


16. 


specification. 


Remove the guide Pins T80L-77 100-A and install 
and tighten the remaining two valve body-to-case 
bolts to specification. 


Position the throttle lever (TV) spring against the 
separator plate. 


. Using three filter bolts, install the filter and gasket 


to the valve body and tighten bolts to 9-14 Nem 
(80-120 in-lb). 


Low-Reverse Servo Assembly 
Removal 


1. 


Raise the vehicle on a hoist so the transmission 
oil pan is accessible. Position safety stands under 
vehicle. 


Starting at the rear and working toward the front, 
loosen the oil pan bolts and drain the fluid from the 
transmission. 


CAUTION: Do not reuse the fluid. 


Remove the transmission oil pan bolts pan and 
gasket. Discard gasket. 


Remove three filter to valve body bolts and 
remove the filter, grommet and gasket. Discard 
gasket. If the fluid is contaminated, discard the 
filter (do not clean the filter). 


Remove the detent spring and bolts. 


Remove the valve body to case bolts. Remove 
the valve body. Discard valve body to case 
gasket. 


Depress the reverse servo piston cover witha 
hammer handle. Remove the retaining snap ring 


and piston cover. 


NOTE: Reverse servo piston may spring free 
from case when cover is removed. Care must be 
taken to prevent such an occurrence. 


To remove the reverse servo piston and spring, 
apply air pressure to the servo piston release 
passage using Tool T80L-77030-B. Cover the 
servo piston pocket to prevent the piston from 
falling out of the case when air is applied and 
becoming damaged. 


Transmission, Automatic, AOD 
Se a ae aa a eg NE CE en Te re a a ee eee) 


. Clean the transmission oil pan and gasket 


surfaces thoroughly. 


. Using a new oil pan gasket, secure the pan to the 


transmission case. Tighten the attaching bolts to 
8-14 N-m (72-120 in-Ib). 


. Remove safety stands and lower the vehicle and 


fill the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). 


. Adjust TV cable linkage as outlined in this section. 


LOW-REVERSE 
SERVO OVERDRIVE SERVO 


2-3 ACCUMULATOR % 


Installation 


1. 
2. 


Clean and inspect the servo pocket in the case. 


Clean the reverse servo piston, cover and return 
spring. Inspect the piston and cover sealing 


edges for cuts, burrs or irregular wear pattern. 
Replace if necessary. 


Assembly the return spring to the servo piston. 


Install the reverse servo piston and spring and the 
servo cover into the case reverse servo pocket. 


NOTE: Make sure that the servo piston is 
reinstalled with the same rod length as the one 
which was removed. 


Using the handle of a hammer, depress the 
reverse servo piston and cover sufficiently to gain 
clear access to the retaining snap ring groove in 
the case. Install the snap ring. 


Inspect the outer edge of reverse servo pocket 

for nicks or burrs which might have been raised 

during the removal or installation of the retaining 
snap ring. 


Remove nicks or burrs with a ‘‘fine’’ honing stone 
and clean the effected surfaces thoroughly. 
Failure to do so may cause improper seating of 
the valve body separator plate to the hydraulic 
passages in the case and subsequent cross 
leakage. 


07-01C-31 
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REMOVAL AND INSTALLATION (Continued) 


8. Clean and inspect the valve body, as described in 10. 
this section. 
9. Position a new valve body gasket to the 
separator plate. 
a i 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 N-m (80-97 IN-LB). START IN THE 
CENTER AND WORK OUTWARD. 


START TORQUING 
WITH THIS BOLT 


VIEW A 


O 


GUIDE PINS 


. Install and tighten the detent spring and bolt to 
9-14 N-m (80-120 in-lb). 

. Position the throttle lever spring against the 
separator plate. 


. Using three filter bolts install the Dacron filter and 
gasket to the valve body and tighten the bolts to 
9-14 N-m (80-120 in-Ib). 


. Clean the transmission oil pan and gasket 
surfaces thoroughly. 


2-3 Accumulator Piston 


Removal 


1. Raise the vehicle on a hoist so the transmission 
oil pan is accessible. Position safety stands under 
vehicle. 


Starting at the rear and working toward the front 
loosen the oil pan bolts and drain the fluid from the 
transmission. 


Transmission, Automatic, AOD 


16. 


17. 


07-01C-32 


Install valve body guide pins using Tool 

T80L-77 100-A to the case. Position a new 
separator plate gasket to the valve body and 
case, making sure that the inner manual lever and 
inner TV lever are engaged. Install the two 
shoulder bolts first as shown in View B of the 
following illustration. 


Install and tighten valve body-to-case bolts to 
9-11. N-m (80-100 in-Ib). 


{ J 
ott G — 


INDICATES A SHORT BOLT 


L) INDICATES A LONGER BOLT 


L\ INDICATES A SPECIAL SHOULDER BOLT 


VIEW A 
D10526-A 


Using a new oil pan gasket, secure the pan to the 
transmission case. Tighten the bolts to 8-14 Nem 
(72-120 in-lb). 


Remove safety stands and lower the vehicle and 
fill the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). 


. Adjust TV cable linkage as outlined in this section. 


CAUTION: Do not reuse the fluid. 


Remove the transmission oil pan bolts, pan and 
gasket. Discard gasket. 


Remove the three filter-to-valve body bolts and 
remove the filter, grommet and gasket. Discard 
gasket. If the fluid is contaminated, discard the 

filter (do not clean the filter). 


Remove the detent spring and bolt. 
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REMOVAL AND INSTALLATION (Continued) 


6. Remove the valve body-to-case bolts. Remove 
the valve body. Discard the valve body-to-case 
gasket. 


7. Depress the 2-3 accumulator piston cover. 
Remove the retaining snap ring, cover and spring. 


8. Remove the 2-3 accumulator piston. 


9. Remove the seals from the 2-3 accumulator 
piston. If the seals have nicks, cuts or irregular 
wear patterns, then discard the seals. 


LOW-REVERSE 
SERVO OVERDRIVE SERVO 
2-3 ACCUMULATOR % ve) (C} 


Installation 


1. Clean and inspect the 2-3 accumulator piston. 
Replace piston if damaged. 


2. Clean and inspect the 2-3 accumulator pocket in 
the case for nicks, burrs or porosity. 


Install seals on the 2-3 accumulator piston. 
Install the 2-3 accumulator piston into the case. 
Install the return spring and cover. 

Install the retaining snap ring. 


Inspect the outer edge of 2-3 accumulator piston 
pocket for nicks or burrs which might have been 
raised during the removal or installation of the 
retaining snap ring. 


8. Remove nicks or burrs with a ‘‘fine’’ honing stone 
and clean the affected surfaces thoroughly. 
Failure to do so may Cause improper seating of 
the valve body separator plate to the hydraulic 
passages in the case and subsequent cross 
leakage. 


9. Clean and inspect the valve body, as described in 
this section. 


Or OY ee 


Transmission, Automatic, AOD 
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10. Position a new valve body to case gasket to the 
separator plate. 


11. Position the valve body to the case making sure 
that the inner manual lever and inner TV lever are 
engaged. Install the two shoulder bolts first as 
shown in the following illustration. 


OO 7 aS pee 
a 5°] ie (Sl he iS) BA 
Tees ‘s a 
HOLA Cot 


Sores ciny 


‘| SS 
= = 


O INDICATES A SHORT BOLT 
(CO INDICATES A LONGER BOLT 
ZS SHOULDER BOLT D10716-A 


12. Install and tighten valve body-to-case bolts to 
9-11 N-m (80-100 in-Ib). 


13. Install and tighten the detent spring and attaching 
bolt to 9-14 N-m (80-120 in-Ib). 


14. Position the throttle lever spring against the 
separator plate. 


15. Using three filter bolts install the filter and gasket 
to the valve body and tighten the bolts to 9-14 
N-m (80-120 in-Ib). 


16. Clean the transmission oil pan and gasket 
surfaces thoroughly. 


17. Using a new oil pan gasket, secure the pan to the 
transmission case. Tighten the bolts to 8-14 Nem 
(72-120 in-Ib). 


18. Remove safety stands and lower the vehicle and 
fill the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). 


19. Adjust TV cable as outlined in this section. 
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REMOVAL AND INSTALLATION (Continued) 


Extension Housing Bushing and Rear Seal 


Removal 


1. Raise the vehicle on a hoist and position safety 
stands under vehicle. Disconnect the driveshaft 
at the rear axle flange and remove it from the 
transmission. To maintain initial driveshaft 
balance, mark the rear driveshaft yoke and 
companion flange so they may be installed in their 
Original positions. 


Transmission, Automatic, AOD 


07-01C-34 


When only the rear seal needs replacing, 
carefully remove with Seal Remover Tool 
T74P-77248-A and Slide Hammer T59L-100-B 
as shown. 


SLIDE HAMMER 
T59L-100-B 


EXTENSION SEAL REMOVER 
HOUSING T74P-77248-A 3931-28 


Remove the bushing as shown. Use the bushing 
remover Tool T77L-7697-A carefully so that the 


output shaft spline is not damaged. 


EXTENSION 
HOUSING EXTENSION BUSHING 
REMOVER TOOL NO. . 
T77L-7697-A 


Before installing a new seal, inspect the sealing 
surface of the universal joint yoke for scores. If 
scores are found, replace the yoke. 


Inspect the counterbore of the housing for burrs. 
Remove burrs with crocus cloth. 


Install the seal into the housing with Tool 
T61L-7657-A. The seal should be firmly seated in 


the bore. Coat the inside diameter of the rubber 
portion of the seal with Premium Long-Life 
Grease XG-1-C or -K (ESA-M1C75-B). 


EXTENSION HOUSING 
SEAL REPLACER 
: TOOL 
installation T61L-7657-A 


1. When installing a new bushing use special Tool 
T80L-77034-A. 


EXTENSION EXTENSION BUSHING 
HOUSING INSTALLER TOOL NO 
T80L-77034-A 


EXTENSION 


HOUSING REAR 


SEAL 
D7179-1B 


D3989-1A 
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07-01C-35 Transmission, Automatic, AOD 07-01C-35 


REMOVAL AND INSTALLATION (Continued) 


Extension Housing 
Removal 1. 


Installation 
Clean the mounting surface on the transmission 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Disconnect the parking brake cable from the 
equalizer, if so equipped. 


Disconnect the driveshaft from the rear axle 
flange and remove from the transmission. To 
maintain initial driveshaft balance, mark the rear 
driveshaft yoke and companion flange so they 
may be installed in their original positions. 


Remove the engine rear support-to-extension 
housing attaching bolts. 


Place a jack under the transmission and raise just 
enough to remove the weight from the engine rear 
support. 


Remove the bolt that secures the engine rear 
support to the crossmember and remove the 
support. 


Place a drain pan under the rear of the 
transmission case. 


NOTE: The extension housing bolts have been 
coated with a sealant. More torque may be 
required to remove these bolts. 


Lower the transmission and remove the 
extension housing attaching bolts. Slide the 
extension housing off the output shaft and allow 
the fluid to drain. 


Remove and discard extension housing gasket. 


Governor 
Removal 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


Disconnect the parking brake cable from the 
equalizer. 


Disconnect the driveshaft from the rear axle 
flange and remove from the transmission. To 
maintain initial driveshaft balance, mark the rear 
driveshaft yoke and companion flange so they 
may be installed in their original position. 


Remove the engine rear support-to-extension 
housing attaching bolts. 


Place a jack under the transmission and raise just 
enough to remove the weight from the engine rear 
support. 


Remove the bolt that secures the engine rear 
support to the crossmember and remove the 
support. 


and on the extension housing. Remove any 
sealant from the bolts and the case bolt holes. 
Position a new gasket on the transmission. Coat 
the bolts with Ford Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A, Type ll) or 
Ford Pipe Sealant with Teflon® D8AZ-19554-A 
(ESG-M4G 194-A and ESR-M18P7-A) Teflon® 
tape. 


Hold the extension housing in place and secure 
with the bolts. Tighten to 22-27 N-m (16-20 ft-lb). 


Raise the transmission high enough to position 
the engine rear support on the crossmember. 


Secure the support to the crossmember with the 
attaching bolt and nut. Tighten the bolt to 68-94 
N-m (50-70 ft-lb). 


Lower the transmission and remove the jack. 
Install the engine rear support-to-extension 
housing attaching bolts. Tighten the bolts to 
82-108 N-m (60-80 ft-lb). 


Connect the parking brake cable to the equalizer 
(if so equipped) and adjust the parking brake as 
required. 


Install the driveshaft, aligning the index marks 
(made during removal), in the transmission and 
connect shaft to rear axle flange. 


Remove safety stands and lower the vehicle. Fill 
the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). Start the 
engine and shift the transmission through all 
ranges, then recheck the fluid level. 


Place a drain pan under the rear of the 
transmission case. 


NOTE: The extension housing bolts have been 
coated with a sealant. More torque may be 
required to remove these bolts. 


Lower the transmission and remove the 
extension housing attaching bolts. Slide the 
extension housing off the output shaft and allow 
the fluid to drain. 


Remove and discard the extension housing 
gasket. 


NOTE: If the governor body only is to be 
removed, skip Steps 11 and 12. 


. Remove the governor-to-output shaft retaining 


snap ring. 


. Using a soft-faced hammer, tap the governor 


assembly off the output shaft. Remove the 
governor drivebaill. 
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07-01C-36 


REMOVAL AND INSTALLATION (Continued) 


12. Remove the governor-to-counterweight screws. 
Lift the governor from the counterweight. 


EXPANDING 
TYPE SNAP GOVERNOR 
RING PLIERS RETAINING 
T73P-77060-A RING 
ee 
eS FS NUH GOVERNOR 
——“ J VY ASSEMBLY 
ae K \ 
- ° 
e ETS] 1 
<) LS 
SA 
8A 
———F 
—— GOVERNOR 
, DRIVE BALL 


ASSEMBLY WITH A PLASTIC TIP HAMMER. 
D7188-1B 


Installation 


1. Lubricate the governor valve parts with clean 
transmission fluid. Make certain that the valve 
moves freely in the valve body bore. 


2. Position the governor valve body on the 
counterweight with the cover facing toward the 
front of the vehicle. Install the two screws, and 
tighten to specification. 


3. Position the governor drive ball into the pocket of 
the output shaft. 


internal and External Shift Linkage 
Removal 


1. Raise the vehicle on a hoist so that the 
transmission oil pan is accessible. Position safety 
stands under vehicle. 


Transmission, Automatic, AOD 


10. 


11. 


12. 


13. 


07-01C-36 


Align the key way in the counterweight to the 
governor drive ball. Drive the governor assembly 
onto the output shaft with soft-faced hammer if 
necessary. 


Reinstall the governor to output shaft retaining 
snap ring. 


Clean the mounting surface on the transmission 
and on the extension housing. Remove any 
sealant from the bolts and the case bolt holes. 
Position a new gasket on the transmission, coat 
the bolts with Ford Threadlock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A Type Il) or 
Ford Pipe Sealant with Teflon D8AZ-19554-A 
(ESG-M4G 194-A and ESR-M 187-A) Teflon® 
tape. 


Hold the extension housing in place and secure 
with the bolts. Tighten bolts to 22-27 N-m (16-20 
ft-lb). 


Raise the transmission high enough to position 
the engine rear support on the crossmember. 


Secure the support to the crossmember with the 
attaching bolt and nut. Tighten the bolt to 68-94 
N-m (50-70 ft-ib). 


Lower the transmission and remove the jack. 
Install the engine rear support-to-extension 
housing attaching bolt. Tighten the bolts to 
82-108 N-m (60-80 ft-lb). 


Connect the parking brake cable to the equalizer 
(if so equipped) and adjust the parking brake as 
required. 


Install the driveshaft, after aligning the index 
marks (made during removal), in the transmission 
and connect shaft to rear axle flange. 


Fill the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). 


Apply penetrating oil to the outer throttle lever 
attaching nut to prevent breaking the inner 
throttle lever. 
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07-01C-37 Transmission, Automatic, AOD 07-01C-37 


REMOVAL AND INSTALLATION (Continued) 


3. Grasp the outer throttle lever and hold firmly. 
Then remove the outer throttle lever nut and 
lockwasher. Swing lever and TV cable assembly 
clear for access path. 


\ 
LEVER MUST NOT BE 
ALLOWED TO CONTACT 
THE VALVE BODY 
SURFACE 


GRASP 
FIRMLY 


LEVER 
ATTACHING 
NUT 


D7193-1A 


4. Carefully disconnect shift cable from the 
transmission shift arm by pulling cable end off ball 
stud. 


5. Place a drain pan under the transmission oil pan. 
Starting at the rear of the pan and working 
toward the front, loosen the bolts and allow the 
fluid to drain. Remove all of the bolts except two 
at the rear to allow the fluid to further drain. It is 
necessary to use a 1/4-inch drive with a 10mm 
universal socket for access to remove the oil pan 
bolts. After all the fluid has drained, remove the 
two remaining bolts and the fluid pan. If the same 
fluid is to be used again, filter the fluid through a 
100 mesh screen. Reuse the fluid only if it is in 
good condition. 


6. Remove the three filter-to-valve body bolts and 
remove the filter, grommet and gasket. Discard 
gasket. If the fluid is contaminated, discard the 
filter (DO NOT clean the filter). 


7. Remove the manual lever detent spring and bolt. 
8. Remove manual lever retaining pin using a narrow 


sharp screwdriver — this must be done carefully. 


9. Note assembled position of the TV lever torsion 
spring, then remove the spring. 


10. Slide a 5/8-inch open end wrench over the inner 
manual lever close to the bottom of the lever. Do 
not allow the wrench to contact the rooster comb 
area. Using a 21mm wrench (some 13/ 16-inch 
wrenches secure the nut better), remove the 
manual lever attaching nut. Securely hold the 
inner manual lever with the open end wrench while 
applying break torque to the manual lever 
attaching nut. 


NOTE: Note the orientation of the outer manual 
lever (pointing up or down) before removal. 


11. Remove the outer manual lever from the case. 


12. Remove the inner throttle lever and shaft 
assembly. 


13. Remove the inner manual lever and park pawl 
actuating rod assembly. 


14. Disconnect the park pawl actuating rod from the 
inner manual lever. 


15. Remove the manual lever oil seal with a 
screwdriver or seal remover Too! T58L-101-B. 
Discard the oil seal. 


PULLER 
T58L-101-B 


ae on". 
TET APO Pi) 
nes ae 


MANUAL LEVER 
SHAFT SEAL 


D3951-1B 


Installation 


1. Install a new manual lever seal into the case using 
Seal Replacer Tool T74P-77498-A. 


SEAL INSTALLER 
T74P-77498-A 


D7194-1A 
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REMOVAL AND INSTALLATION (Continued) 


Check the manual lever, the shaft and the threads 
for damage. 


With the manual lever nut on the inner throttle 
lever and shaft assembly, slide the inner throttle 
lever through the inner manual lever. 


Slide the outer manual lever in the case. Make 
sure the lever is oriented in the up position. 


Allow the inner throttle lever and shaft assembly 
to slide through the ID bore of the outer manual 
lever. 


Snug the manual lever nut against the inner 
manual lever making sure the flats are properly 
aligned. Tighten the nut to remove free play, and 
torque the nut to 26-37 N-m (19-27 ft-lb). 


Position TV lever torsion spring on the inner 
throttle valve shaft and align in notch. 


Push manual lever all the way into the case. Make 
sure inner manual lever pin is engaged in manual 
valve detent slot and inner throttle lever is acting 
on the TV valve. Park /neutral position switch 
plunger must also be riding on cam surface of 
inner manual lever. 


Install new manual lever retaining pin in case (light 
press fit). Pin must be flush to slightly below pan 
gasket surface. 


. Install the new throttle lever seal in the outer 


manual lever counterbore with a 13mm thin wall 
socket, using the end that the ratchet drive would 
be inserted into, to seat the seal. Install .030 inch 
to .060 inch below the surface. 


NOTE: Identfication numbers on the seal must 
face outward. 


Front Pump Seal 
Removal and Installation 


Remove the transmission from the vehicle as 
described in this section. 


Remove the pump seal using seal remover 
TOOL-1175-AC and slide hammer T59L- 100-B. 


Install the seal using seal installer Tool 
T63L-77837-A. 


Install the transmission as described in this 
section. 


Transmission, Automatic, AOD 07-01C-38 


. Install detent spring. Make sure detent spring 


roller is centered on rooster comb. Tighten to 
9-14 N-m (80-120 in-lIb). 


. Install the throttle valve outer lever (do not push 


inner throttle valve lever past throttle valve). 


. Install throttle lever lockwasher and nut. Tighten 


nut to 16-22 N-m (12-16 ft-lb). 


. Check park function and operation of TV lever 


and manual lever before further assembly. 


. Connect shift cable to the shift arm of the manual 


lever by snapping the cable end fitting over the 
ball stud. Make sure the manual lever is in the 
same position as adjustment is required. 


. Using three filter bolts, install the filter and gasket 


to the valve body and tighten bolts to 9-14 Nem 
(80-120 in-Ib). 


. Clean the transmission oil pan and gasket 


surfaces thoroughly. 


. Reassembly oil pan with a new pan gasket. 


Tighten bolts to 9-14 N-m (80-120 in-Ib). 


. Remove safety stands. Lower the vehicle and fill 


the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or - DDX, 
E4AZ-19582-B (ESP-M2C 166-H). 


. Check and adjust the TV cable linkage at the 


throttle body. 


INSTALLER 
T63L-77837-A 


D7178-1A 
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07-01C-39 Transmission, Automatic, AOD 07-01C-39 
REMOVAL AND INSTALLATION (Continued) 
Park /Neutral Position (PNP) Switch Transmission in Vehicle 
Transmission Out of Vehicle Removal 
Removal and Installation 1. Raise the vehicle on a hoist and position safety 
stands under vehicle. 


1. Using the neutral start switch socket Tool 
T74P-77247-A remove the PNP switch from the 
case. 


Remove the O-ring seal and discard. 
Install a new seal on the PNP switch. 
Lube seal with transmission fluid. 


Install the PNP switch in the case using the 
neutral start switch socket Tool T74P-77247-A. 
Tighten to 11-15 N-m (8-11 ft-lb). 


‘ La 
ee _(f 
Mi NEUTRAL 


42 START 
OT ieee) SWITCH 


SOCKET 
Pp, Cj 


Se aN 


T74P-77247-A 


PARK/NEUTRAL WN =N\ 
POSITION >) 


SWITCH \Sy 


D7180-C 


2. Disconnect the PNP switch electrical harness 
from the PNP switch. Lift the harness straight up 
off the switch. (No lateral movement.) 


3. Using the neutral switch socket Tool 
T74P-77247-A remove the neutral start switch 
and O-ring seal. 


installation 
1. Install a new O-ring seal on a new neutral start 
switch. 


2. Lube seal with transmission fluid. 


3. Install the new switch and seal into the case, 
using the neutral start switch socket Tool 
T74P-77247-A. Tighten to 11-15 N-m (8-11 ft-lb). 


4. Connect the PNP switch harness to the new PNP 
start switch. 


5. Remove safety stands and lower the vehicle. 
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DISASSEMBLY (Continued) 


Lip Seal 


_y 
J 


7F224 


Lip Seal 


_ 
NO 


7B258 
7E005 
7F222 


—_ ok 
& © 


7B442 


7B 164 
Friction Plates 


7BO66 
Plate 


7D014 
Pump) Selective 


7D020 


7D019 


7A089 Interm. One-Way 


Assy 


7D044 


7D403 
(Outer) 


7D402 


7D404 
(Inner) 


Thrust Ring 


7D256 


7B070 
Return Spring 


Retaining Ring 


7A5S77 


7B066 
Pressure Plate 


7E311 


7B442 


7F278 


7D483 
Ring (Sel.) 


7G008 
7F212 
7F207 


Turbine Shaft 


Turbine Shaft 


(Continued) 


Part 
Number Description 


1 7902 Torque Converter 

2 | 7F206 Direct Drive Shaft 

3 | 7A248 Front Pump Seal 

4 | 7D441 Front Pump O-Ring 

5 | 7A103 Front Pump Body 

6 | 7A136 Front Pump Gasket 

7 |7C010 Front Pump Drive Gear 

8 |7C011 Front Pump Driven Gear 

9 | 7A106 Stator Support—Front Pump 
10 | 7F225 Interm. Clutch Piston Inner 


Interm. Clutch Piston Outer 


Front Pump Bushing 
Interm. Clutch Piston 


Interm. Clutch Piston Return 
Springs and Retainer 


Interm. Clutch External 
Spline Steel Plates (Sel.) 


Interm. Clutch Internal Spline 
Interm. Clutch Pressure 

No. 1 Thrust Washer (Front 
Stator Support Seal Rings 


(Rev. Clutch) (1 and 2) 


Stator Support Seal Rings 
(Fwd. Clutch) (3 and 4) 


7F 196 Overdrive Band 

389790-S Interm. OWC Retaining Snap 
7D191 Interm. OWC Retaining Plate 
7F221 Interm. OWC Outer Race 


Reverse Clutch Drum 
Reverse Clutch Piston Seal 


Reverse Clutch Piston 
Reverse Clutch Piston Seal 


Reverse Clutch Piston 


Reverse Clutch Front 


Forward and Reverse Clutch 
Internal Spline Friction Plate 


Reverse Clutch External 
Spline Steel Plate 


Forward and Reverse Clutch 
Rear Pressure Plate 
Reverse Clutch Retaining 


No. 2 Needle Bearing 


Forward Clutch Cylinder and 


Transmission, Automatic, AOD 


7F227 


(Outer) 


7F228 
(Inner) 


7L140 
7F230 


7F229 
388099 
7E085 
7B442 


7E311 


7F278 


7D483 


7G040 


Clutch) 


7D051 
7F244 
7A019 


7F244 
7A399 
38850 1 


Ring 


70363 
7504 


7A396 
7D095 
7F236 


Clutch 7F243 


388065 


7F237 
7B477 


7E313 
Piates 


7F238 
Plates 


388 104 
7F235 
7F254 
7F234 


(Inner) 


7COOO 
(Outer) 


7A153 
7F283 
7F284 


and 6) 


7F240 


7060 
(Continued) 


Part 
Number Description 


Forward Clutch Piston Seal 
Forward Clutch Piston Seal 


Forward Clutch Piston 


Forward Clutch Piston 
Return Spring 


Return Spring Retainer 
Retaining Snap Ring 
Waved Plate 


Forward Clutch External 
Spline Steel Plate 


Forward and Reverse Clutch 
Internal Spline Friction Plate 


Forward and Reverse Clutch 
Pressure Plate 

Retaining Snap Ring 
(Selective) 

No. 3 Needle Bearing (Fwd. 


Forward Clutch Hub 
No. 4 Needle Bearing 


Reverse Sun Gear and Drive 
Shell Assy 


No. 5 Needle Bearing 
Forward Sun Gear 
Center Support Retaining 


Center Support Planetary 


Planetary OWC Cage Spring 
and Roller Assy 


Planetary Assy 
Reverse Band 
Direct Clutch Hub 


No. 7 Needle Bearing (Direct 
Clutch Inner) 


Retaining Snap Ring 
(Selective) 

Thrust Spacer 

Direct Clutch Pressure Plate 
Direct Clutch Internal Spline 


Direct Clutch External Spline 


Retaining Snap Ring 
Return Spring and Retainer 
Direct Clutch Piston 

Direct Clutch Piston Seal 


Direct Clutch Piston Seal 


Ring Gear and Park Gear 
Direct Cylinder 


Output Shaft Small (2) Steel 
Seal Rings (Direct Clutch) (5 


No. 8 Needle Bearing (Direct 
Clutch Outer) 


Output Shaft 
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DISASSEMBLY (Continued) 


Transmission, Automatic, AOD 


Part 
Number Description 


7F273 Output Shaft Large (4) Steel 
Rings (7, 8, 9 and 10) 


Output Shaft Hub 


Retaining Snap Ring (O.P.S. 
Hub to O.P.S.) 


Retaining Snap Ring (O.P.S. 
Hub to Ring Gear) 


Rear Case Bushing 


No. 9 Needle Bearing (Rear 
Case) 


Case Assy 

Neutral Start Switch 
Vent Cap 

Governor Counterweight 
Body Assy—Governor 
Plug Governor 

Sleeve Governor 
Screen Assy—Gov. Oil 
Spring Gov. Valve 
Valve Governor 

Body Governor 


Bolt (Governor Body to 
Counterweight) 


Clip —(Governor Cover to 
Governor Body) 


Bolt (Governor Cover to 
Governor Body) 


Cover—Governor Vlave 
Body 


Retaining Snap Ring 
(Governor Assy to O.P.S.) 
Extension Housing Gasket 
Extension Housing Bushing 
Extension Housing 
Extension Housing Seal 


Bolt (Ext. Hsg. to Case) 
M6- 12.5 x 30 (6 Req’d) 


Stud (Ext. Hsg. to Case) M8 
x 1.25 x .54 Hex Shid. 
Depending on Application (1 
Req’d., Hole 6) 

Pipe Plug—1/8-27 Dry Seal 


Overdrive Servo Piston 
Return Spring 

Overdrive Servo Piston 
Overdrive Piston Seal 
Overdrive Servo Cover Seal 
Rings 

Overdrive Servo Cover 
Retaining Snap Ring (O/D 
Servo to Case) 

Reverse Servo Piston Return 
Spring 

Reverse Servo Piston 
(Selective) 

Reverse Servo Cover 


7D164 
97713 


97713 


7E110 
7F242 


7005 
7A247 
7034 
7A189 
7C063 
7A303 
7A304 
7E242 
7A302 
7C054 
7A300 
N800273 


7A305 


N800274 


7A30 1 


388 104 


7086 

7A034 

7AQ39 

7052 
N803747-S100 


N803521-S 100 


376649 
7F201 


7F200 
SEE NOTE 
3885 15 


7F204 
3882 16 


7D031 


7D030 


7D281 


(Continued) 


7F250 


7F251 
7F249 


7F285 


7B264 
7D071 
7D419 
7D070 
7F338 
7341 

7F337 


7F291 
7A441 
7A232 
7A115 
7B210 


7E332 


7F290 
7F292 
7F282 


70155 


7A008 
7D100 


7A100 
7FO03 


7A191 
7A264 


7EO62 


7F277 
7F434 
7B498 


Part 
Number Description 


3882 15-S 100 


N62004-S51 


N800287-S51 


390233-S2 


N605775-S 


N606022-S 


N605772-S 


35335 1-S 


N804799-S 100 


07-01C-42 


Retaining Snap Ring (Rev. 
Servo to Case) 


2-3 Accumulator Valve Seal 
(Small) 


2-3 Accumulator Valve 
2-3 Accumulator Valve Seal 
(Large) 

2-3 Accumulator Valve 
Return Spring 

2-3 Accumulator Retainer 
Park Pawl Shaft 

Guide Cup (Not Serviced) 
Park Pawl Return Spring 
Manual Lever 

Grommet 

Throttle Lever Oil Seal 


Attaching Nut and Lock 
Washer—M8 x 1.25 


Throttle Lever (Outer) 
Park Pawl 

Park Pawl Actuating Rod 
Manual Lever (Inner) 


Roll Pin—1/8x 0.95 
Grooved 


Detent Spring 


Attaching Nut (Manual 
LVR)—M14 x 1.5 Hex 


Throttle Lever (Inner) 
Throttle Torsion Spring 


Valve Body Reinforcement 
Plate 

Separator Plate Gasket 
(Upper) 

Separator Plate 


Separator Plate Gasket 
(Lower) 


Valve Body (Main Control) 


Filter and Grommet 
Assy—Oil Pan 


Oil Pan Gasket 
Oil Pan 


Bolt (Oil Pan to Case) —M8 
1.25 x 15 (14 Req'd) 


Oil Filter Gasket 


Bolt (Valve Body to Case) 
M6 1.0 x 30 (8 Req’d) 


Bolt (Valve Body to Case) 
M6 1.0 x 40 (17 Req’d) 


Bolt (Screen to Valve Body) 
M6 1.0 x 16 (3 Req'd) 


Ball (Governor Drive) 
Spring (Anti Clunk) 
Grommet 

Oil Seal Assy 


Connector Assy 5/ 16 Tube x 
1/4 External Pipe Plug 


TD6583E 
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DISASSEMBLY (Continued) 


NOTE: Part number for item No. 111 varies by 
application. Refer to Master Parts Catalog. 


NOTE: Before beginning the transmission overhaul, 
review the following guidelines. These general rules 
are provided to emphasize the need for attention to 
detail and care when servicing an automatic 
transmission. 


@ If the transmission is being removed for major 
overhaul, it is important to completely clean all 
transmission components, including converter, 
cooler, cooler lines, main control valve body, 
governor, all clutches and all check balls after any 
transmission servicing that generates 
contamination. These contaminants are a major 
cause for recurring transmission troubles and must 
be removed from the system before the 
transmission is put back into service. 


The cleaning of debris from the direct clutch check 
ball is often omitted. This omission can lead to a 
repeat servicing of the transmission. 


Cleaning and flushing procedures for transmission 
components, including the direct clutch check ball, 
can be found under Cleaning and Inspection. 


Thorough cleaning of the transmission exterior will 
reduce the possibility that damaging contaminants 
might enter the subassemblies during disassembly 
and assembly. 


Extension Housing Seal 
Tools Required: 


® Impact Slide Hammer T59L-100-B 
@ Seal Remover T74P-77248-A 
Removal 


Remove the extension housing seal using Impact Slide 
Hammer T59L-100-B and Seal Remover 
T74P-77248-A. 


Extension Housing Bushing 
Tools Required: 


@ Extension Housing Bushing T77L-7697-A 
Removal 
1. Remove the extension housing seal as outlined. 


2. Remove the extension housing bushing using 
Extension Housing Bushing Remover 
T77L-7697-A or equivalent. 


Transmission, Automatic, AOD 


@ All fasteners must be tightened to the torque 
indicated in the text. In addition to appearing in the 
text, the necessary torques can be found under 
Specifications. 


When building up subassemblies, each component 
part should be lubricated with clean transmission 
fluid. It is also good practice to lubricate the 
subassemblies as they are installed in the case. 


Needle bearings, thrust washers and seals should 
be lightly coated with petroleum jelly during 
subassembly build up or transmission assembly. 


Many components and surfaces in the transmission 
are precision machined. Careful handling during 
disassembly, cleaning, inspection and assembly 
can prevent unnecessary damage to machined 
surfaces. 


When building up subassemblies or assembling the 
transmission, always use new gaskets and seals. 


The transmission service area should be kept clean, 
well organized and supplied with clean lint-free shop 
cloths. 


Whenever a seal is removed from a piston, shaft or 
servo, note the type of seal and when applicable, 
the direction of the sealing lip. 


SEAL REMOVER IMPACT SLIDE HAMMER 
T74P-77248-A T59L-100-B 


EXTENSION 
HOUSING 


EXTENSION 
EXTENSION HOUSING 

HOUSING BUSHING REMOVER 
T77L-7697-A 


D3346-B 


07-01C-43 
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07-01C-44 


DISASSEMBLY (Continued) 


Transmission 
Tools Required: 


@ Bench Mounted Holding Fixture T57L-500-B 

@ Impact Slide Hammer T59L-100-B 

@ Gauge Bar T80L-77003-A 

@ Servo Piston Selection Tool T80L-77030-A 

@ Servo Piston Remover T80L-77030-B 

@ Front Pump Remover Adapters T80L-77 103-A 
@ Pump Puller Adapters T89L-70010-A 

@ Depth Micrometer D80P-4201-A 

@ Dial Indicator with Bracketry TOOL-4201-C 
Disassembly 


NOTE: The torque converter is relatively heavy. Be 
prepared to handle the weight. 


1. Remove torque converter prior to mounting in 
bench fixture. 


2. Mount the transmission in Bench Mounted Holding 
Fixture T57L-500-B. 


FROM COOLER 


TO COOLER 
CONVERTER OUT 


BENCH MOUNTED 
HOLDING FIXTURE 


3. Remove the 14 oil pan retaining bolts, the oil pan 
and the pan gasket. Discard the gasket. 


OIL PAN 


we ace . i = 
s GASKET 
WD Ss 


D3626-D 


4. Remove the three oil filter retaining bolts. 


1993 Econoline/F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain AOS 
DAVE G 


Transmission, Automatic, AOD 


07-01C-44 


FILTER RETAINING BOLTS 


SS 


Remove the filter, grommet and gasket and 
discard. 


NOTE: Always use a new filter. Never attempt to 
clean or reuse a dirty filter. 


OIL FILTER 
GROMMET 


OIL FILTER 
GASKET 
(DISCARD 
AFTER 
REMOVAL) 


5. Remove the manual lever detent spring and roller 
assembly. 


DETENT SPRING AND 
ROLLER ASSY 


Or D3155-B 
TN RY 


992 
AHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01C-45 Transmission, Automatic, AOD 07-01C-45 


DISASSEMBLY (Continued) 


NOTE: The four front, one center and three rear 


2-3 Accumulator 
retaining bolts are shorter than the others. 


6. R th ining 24 valve bod epee 
emove the remaining 24 valve body-to-case ies 
retaining bolts, the valve body assembly and the 8. Lift piston retainer from bore. 
valve body gasket. 9. 


Remove the accumulator piston spring. 


2-3 ACCUMULATOR 
SPRING 


10. Remove the accumulator piston. 
Low/Reverse Servo 


© INDICATES A SHORT BOLT 


Removal 
a INDICATES A LONGER BOLT 11. Using a hammer handle or wooden dowel, push 
down on the servo cover and remove the 
Z\ INDICATES A SPECIAL SHOULDER BOLT retaining ring. 


D10650-A 


7. This illustration shows the position of the 


overdrive servo, the low reverse servo, and the 
2-3 accumulator. 


Remove these components from the transmission 
using the following procedures. 


LOW-REVERSE SERVO 
2-3 ACCUMULATOR 


OVERDRIVE SERVO 


03157-C 
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07-01C-46 Transmission, Automatic, AOD 07-01C-46 
DISASSEMBLY (Continued) 


12. Remove the servo piston, and the piston return 
spring. 


SERVO SERVO 
PISTON COVER 


SAAR 
S oa 
Ly RK RETAINING 
w 
IW RING 
y wR XN ON 
) OVERDRIVE 
OS SERVO COVER 
{ 


D3163-B 
o XN 


14. Remove spring. 


NOTE: If necessary, a magnet can be used to lift 
the piston from the bore. 


NOTE: USE A MAGNET TO 
a AID REMOVAL OF THE 
2 ~ SERVO PISTON 


“XN 
SERVO PISTON 
REMOVER 
T80L-77030-B —. 


ee S J ai 


& 
\\ 03171-8 
\ 


™\ \ 


Overdrive Servo 


Removal 

13. Using a hammer handle or wooden dowel, push 
down on the servo cover and remove the 
retaining ring. 


\x IG ' 
‘ y O x = 
(\, , OVERDRIVE SERVO COVER ,C\ w = CEAING aa 
\(\s AND PISTON ASSY SS Vi 
BAG LZ é Ly, D3164-B 
om~ 
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07-01C-47 Transmission, Automatic, AOD 07-01C-47 
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DISASSEMBLY (Continued) 


CAUTION: Make certain a portion of the 18. Remove the pump assembly using Impact Slide 

Servo Piston Remover T80L-77030-B Hammer T59L-100-B and Pump Puller Adapters 

extends over the bore to prevent the cover T89L-700 10-A. 

from flying out of the bore. 

If the cover sticks in the bore, use Servo Piston IMPACT SLIDE 

Remover T80L-77030-B and air pressure to aid HAMMERS 

removal. pee eee 
16. Remove the direct driveshaft. 

D 


FRONT PUMP 


REMOVER ADAPTERS 
T80L-77103-A D3295-D 
DIRECT DRIVESHAFT < 5/ 
D3627-C 19. Remove the pump-to-case gasket and discard. 


17. Using a 10mm socket, remove the seven pump 
body retaining bolts. All bolts have been coated 
with a sealant. More break torque might be 
required to remove the bolts. Before 
reinstallation, clean bolts and bolt holes in case 
and pump. Coat bolts with Threadiock and Sealer 
EOAZ-19554-AA (ESE-M4G204-A) or Pipe 
Sealant with Teflon® D8AZ-19554-A 
(ESG-M4G 194-A and ESR-M18P7-A) or 
equivalent. 


PUMP-TO-CASE GASKET D4735-B8 


CAUTION: Remove the following assemblies 
carefully to prevent damage to the overdrive 
band friction material by the reverse clutch 
drive lugs. 


20. Grasp the turbine shaft firmly and pull the 
following components out of the case as an 
assembly: 


a. Intermediate clutch pack 
b. Intermediate one-way clutch 
c. Reverse clutch 


D3173-D 
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07-01C-48 


DISASSEMBLY (Continued) 


d. Forwardclutch 


FORWARD CLUTCH ~ 


“Sj 


REVERSE CLUTCH 


/ 
ASSY D3176-C 


21. Disengage the overdrive band from the anchor 
pins and remove from the case. 


REMOVE 
OVERDRIVE 
BAND. 


si 


D3177-D 


Transmission, Automatic, AOD 


07-01C-48 


22. Remove the forward clutch hub and the No. 3 
needle bearing as an assembly. 


CLUTCH = 


D3178-B 


23. Remove the forward sun gear, No. 5 needle 


bearing, reverse sun gear and drive shell and the 
No. 4 needle bearing as an assembly. 


NO. 4 
NEEDLE 
BEARING 


\ 
FORWARD 
OYA SUN GEAR 


D3179-B 
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07-01C-49 Transmission, Automatic, AOD 07-01C-49 
Renee ES 


DISASSEMBLY (Continued) 


24. Remove the center support retaining ring. Note 26. Remove the center support and planetary carrier 
position of tabs for assembly. as an assembly. 
TAB 
a . PLANETARY 
ee Sy CARRIER 
O00 =) 
® = a4 CENTER 


SUPPORT 
ASSY 


CENTER 
SUPPORT 
<7 RETAINING 
RING 


D3180-C 27. Remove the reverse band. 


03629-B 


—_— 


25. Using a screwdriver, pry the anti-clunk spring out 
from between the center support and the case. 


NOTE: Note the location for assembly. 


TIO 


\ A » 
center V7 OR 


SUPPORT ’ 


J 7 
Na DON a 
oS, ANTI-CLUNK —— 
. SPRING = YA 4 _— 
— ae eee Q pits 


\ 


— a 
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07-01C-50 


DISASSEMBLY (Continued) 


28. If the direct clutch hub and No. 7 needle bearing 
did not come out with the planetary carrier, reach 
in and lift them out of the direct clutch. 


DIRECT 
CLUTCH 
HUB 


D3184-B 


NOTE: The extension housing bolts have been 
coated with a sealant. More break torque may be 
required to remove these bolts. 


29. Remove the six extension housing retaining bolts 
and the extension housing. Note location of one 
stud bolt for installation. 


EXTENSION 
HOUSING 


D10648-A 


Transmission, Automatic, AOD 


07-01C-50 


EXTENSION 
HOUSING 


/ 


FA 
EXTENSION AA 
HOUSING = Bag 
GASKET — 
(DISCARD = 2a, | Es 
AFTER LC y| 
REMOVAL) SSS Se 


aes 
NC NP] = 


CAUTION: If the transmission is positioned 
with the output shaft pointing up, do not 
allow the shaft assembly to fall through the 
case when the governor is removed. 


30. Remove the retaining ring and governor 


assembly. 
NOTE: TO LOOSEN EXPANDING 
GOVERNOR FROM TYPE SNAP 
SHAFT, IT MAY BE RING PLIERS = GOVERNOR 


NECESSARY TO TAP 
GOVERNOR ASSEMBLY WITH 
A PLASTIC TIP HAMMER. 


RETAINING 
RING 


O 


| 
/ 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain SBN 
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07-01C-51 Transmission, Automatic, AOD 07-01C-51 


DISASSEMBLY (Continued) 


31. Remove the governor drive ball from the output 
shaft. A magnet may be used to aid removal. 
Oo C009 O q 
Li SS 


GOVERNOR re) 
DRIVE BALL C—GABB 
eZ ‘ “S / 
MAGNET Cat // 
_ 


= 
r — All = 


kg SSeS} 


© © — 
(Geass || ori ° 
BEARING D3189-C 
32. Remove the output shaft, the ring gear and the 
direct clutch as an assembly, through the front of 34. Remove the intermediate clutch pack from the 
the case. intermediate one-way clutch. 


INTERMEDIATE 
CLUTCH PACK 


NO. 9 NEEDLE 
BEARING 


RING GEAR 
AND DIRECT 
CLUTCH ASSY 


i 
‘a y 


INTERMEDIATE ESS== 
ONE-WAY CLUTCH aE 
HUB Giese 
Os iia 3 (K 
SSS 
FORWARD 
CLUTCH ss = 
33. Remove the output shaft No. 9 needle bearing Mm 
from the rear of the case. elise Liles 


D3220-D 
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DISASSEMBLY (Continued) 


35. Remove the reverse clutch assembly from the 
forward clutch assembly. 


REVERSE 
CLUTCH 


FORWARD 
CLUTCH 


Subassemblies 
Case Bushing 
Tools Required: 


@® Thread Impact Slide Hammer T50T- 100-A 
@ Seal Remover TOOL-1175-AC 
Removal 


To remove the transmission case bushing, use Thread 
Impact Slide Hammer T50T-100-A and Seal Remover 
TOOL-1175-AC or equivalent. 


Pump Seal 
Tools Required: 


@ Impact Slide Hammer T59L-100-B 
@ Seal Remover TOOL-1175-AC 
Removal 


Remove the pump seal using Seal Remover 
TOOL-1175-AC and Impact Slide Hammer 
T59L-100-B. 


SEAL REMOVER 
TOOL 1175-AC 


SEAL 
REMOVER 


IMPACT SLIDE TOOL 1175-AC 
HAMMER 


IMPACT SLIDE 
HAMMER 
TS59L-100-B 


D3247-D 
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07-01C-53 Transmission, Automatic, AOD 07-01C-53 
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DISASSEMBLY (Continued) 


Pump and Intermediate Clutch Piston 
Tools Required: 


@ Lip Seal Protector T80L-77005-A 


Intermediate Clutch Piston 
Return Spring and Retainer 
Assy 

Intermediate Clutch Piston 
intermediate Clutch Piston 
Outer Lip Seal 
intermediate Clutch Piston 
Inner Lip Seal 


Front Pump Body 
Front Pump O-Ring Seal 
Front Pump Drive Gear 

Front Pump Driven Gear 
Stator Support—Front Pump 


Stator Support to Pump Body 
Bolts 


(Continued) 


TD3190C 
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DISASSEMBLY (Continued) 


Disassembly 
1. Remove the No. 1 thrust washer. 


PUMP BODY 


aay NO. 1 — SELECTIVE 
SY, THRUST WASHER 
“ Sa” ere 


PUMP BODY 
TO-CASE-SEAL 


D03193-B 


4. Remove the spring retainer assembly by carefully 
dislodging the tabs. 


SPRING 
D3833-C — RETAINER 
2. Remove the four pump seal rings. 


The reverse clutch rings are larger than the 
forward clutch rings. 


FORWARD 
CLUTCH 


=p RINGS 


> p3194-8 — 


5. Remove the clutch piston. 


REVERSE 
CLUTCH 
RINGS 


CLUTCH PISTON 


D3633-E 


3. Remove the pump body-to-case seal and discard. 


03195-8 
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DISASSEMBLY (Continued) 


6. Remove the five 10mm stator support bolts. . _ Remove the drive and driven pump gears from the 
pump body. 


STATOR 


7. Remove the stator support. 


<=> Pump Bushing 


SSS ee 
STATOR SS 
SUPPORT ‘ee \) Tools Required: 
—— @ Oil Pump Bushing Remover T80L-77268-B 


Removal 


Remove the bushing using Oil Pump Bushing Remover 
T80L-77268-B. 
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DISASSEMBLY (Continued) 


BUSHING 
REMOVER 
T80L-77268-B 


BUSHING 


Intermediate One-Way Clutch 


2 
Part 
Number Description 


1 | 389790-S Intermediate One-Way Roller 
Clutch Retaining Snap Ring 

2 | 7F262 Intermediate One-Way Roller 
Clutch Retaining Plate 


(Continued) 


D3229-C 


Intermediate One-Way Roller 


Clutch Outer Race 


Intermediate One-Way Roller 
Clutch 


Reverse Clutch Drum 


TD3229C 
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DISASSEMBLY (Continued) 


Disassembly 


1. Using snap ring pliers, remove the clutch retaining 
ring. 


EXPANDING 
TYPE SNAP 
RING PLIERS 


RETAINING 
RING 


03230-B 


2. Remove the clutch retaining plate. 


CLUTCH 
RETAINING PLATE 


D3231-C 


3. Remove the clutch outer race by lifting on the 
race while turning counterclockwise. 


Transmission, Automatic, AOD 


07-01C-57 


D3232-C 


4. Carefully lift the one-way clutch from the inner 
race. 


ONE-WAY 
CLUTCH 
ASSY 


REVERSE 
CLUTCH 
DRUM 


D3233-B 


Reverse Clutch 
Tools Required: 


@ Clutch Spring Compressor T65L-77515-A 


@ Reverse Clutch Outer Seal Protector 
T80L-77403-A 


@ Reverse Clutch Inner Seal Protector T80L-77403-B 


@ Reverse Clutch Spring Compressor Plate 
T80L-77405-A 


@ Air Nozzle TOOL-7000-DE 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty power eV GRAl Au 


1992 
RAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01C-58 


DISASSEMBLY (Continued) 


Reverse Clutch Drum 

Outer Reverse Clutch Piston 
Seal 

Inner Reverse Clutch Piston 
Seal 

Reverse Clutch Piston 
Return Spring 

Reverse Clutch Pressure 
Plate 

Reverse Clutch Internal 
Spline Friction Plates 


1 
2 


(Continued) 


Disassembly 
1. Remove the No. 2 needle bearing. 


NO. 2 
NEEOLE 
BEARING 


REVERSE CLUTCH 


06584-B 
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2. 


Transmission, Automatic, AOD 


07-01C-58 


Number Two Needle Bearing 
Reverse Clutch Selective 
Retaining Ring 

Forward and Reverse Clutch 
Rear Pressure Ring 


Reverse Clutch External 
Spline Steel Plates 


Return Spring Retaining Ring 
Thrust Ring 
Reverse Clutch Piston 


TD6585C 


Remove the clutch pack retaining ring. 


SELECTIVE CLUTCH 
PACK RETAINING 


07-01C-59 


DISASSEMBLY (Continued) 


3. Remove the clutch pack. 


CLUTCH PACK 


03225-B 


4. Remove the wave snap ring using Clutch Spring 
Compressor T65L-775 15-A and Reverse Clutch 
Spring Compressor Plate T80L-77405-A. 


CLUTCH SPRING 
COMPRESSOR 
T65L-7515-A 

AND REVERSE 
CLUTCH SPRING 
COMPRESSOR 
T80L-77405-A 


D3640-E 


WAVE SNAP RING 


03226-B 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain (Privetsain Aug, iN(es 2014 
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Transmission, Automatic, AOD 


5. Remove the piston return spring and the thrust 
ring. 


THRUST 


BELLEVILLE 
RETURN SPRING 


D3227-C 


6. Remove the clutch piston. 


CLUTCH 
PISTON 


Q fh 


NOTE: To aid removal, it may be necessary to 
apply air pressure to the drum. Block the 
opposite hole with a finger. 


D3228-B 


NOTE: USE AIR PRESSURE 
IF NECESSARY TO REMOVE 
CLUTCH PISTON 


aA 
KC) 
a 
& 
( a6 
| 

05883-A 
Forward Clutch 
Tools Required: 


07-01C-59 


07-01C-60 Transmission, Automatic, AOD 07-01C-60 
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DISASSEMBLY (Continued) 


@ Clutch Spring Compressor T65L-77515-A @ Forward Clutch Spring Compressor Extension 
@ Forward Clutch Outer Lip Seal Protector T80L-77515-A 
T68P-7D 158-A @ Air Nozzle TOOL-7000-DE 


@ Forward Clutch Inner Lip Seal Protector 
T80L-77 140-A 


Outer Forward Clutch Piston 7E311 Internal Spline Clutch Plates 
Seal 7B442 External Spline Clutch Plates 
Inner Forward Clutch Piston 7EO85 Wave Plate 

Seal 388099 Retaining Snap Ring 
Forward and Reverse Clutch 7F229 Return Spring Retainer 


Pressure Plate 7F230 Forward Clutch Piston 
Forward Clutch Pack Return Spring 


Retaining Ring 7L140 Forward Clutch Piston 


Number 3 Needle Bearing 7F207 Forward Clutch Cylinder and 
Forward Clutch Hub Turbine Shaft Assy 


(Continued) 


TD2334D 
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DISASSEMBLY (Continued) 


Disassembly 


1. Remove the clutch hub and No. 3 needle bearing, 


if not already removed. 


FORWARD 
HUB 


NO. 3 
NEEDLE 
BEARING 


FORWARD 
CLUTCH 


<i err, 
we 
* 
¢ 


eer ae 


Za 
cy 


rues bias | io 


UOT 


03832-C 


2. Remove the clutch pack selective retaining ring. ec Senne 
NOTE: To aid handling, the clutch may set in the T65L-77515-A 
extension housing or a 51mm (2-inch) diameter ehat aeal 
hole may be cut in the work bench. COMPRESSOR 

EXTENSION 
T80L-77515-A 


CLUTCH PACK 
SELECTIVE 
RETAINING RING 


EXTENSION 
HOUSING 


D3236-D 


Transmission, Automatic, AOD 


3. Remove the clutch pack. 


PRESSURE 
PLATE 


WAVE 
SPRING 
D3252-D 


4. Compress the piston return spring using Clutch 


Spring Compressor T65L-77515-A, and Forward 
Clutch Spring Compressor Extension 
T80L-77515-A. 


EXPANDING TYPE Pe ae 
SNAP RING PLIERS 


07-01C-61 
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DISASSEMBLY (Continued) 


Remove the retaining ring and spring retainer. 


SPRING got f 
RETAINER ye 


SI 
STON cy Mr 
SPRING —— 


| 


ye fede fe hee ca; 
Pe teed 
> o@is flalie® 


EE 03238-B 


5. Remove the clutch piston. 
Note the position and direction of the lip seals and 


remove. 
PISTON CLUTCH 
RETURN PISTON 
SPRING 


RETAINING 
PLATE 


RETAINING 
RING 03239-B 
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NOTE: USE AIR PRESSURE, d/// 
IF NECESSARY TO REMOVE 


THE CLUTCH PISTON ; 
ae “iy 
\t 


NOTE: Ensure check balls in clutch cylinder are 
free and clean. Check for proper seating. 


CHECK BALLS 


07-01C-63 Transmission, Automatic, AOD 07-01C-63 
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DISASSEMBLY (Continued) 


Sun Gear and Drive Shell 2. Remove the forward sun gear and No. 5 needle 
bearing from the drive shell. 


} 


J J 
—— py. 


| 


FORWARD 
SUN NO. 5 NEEDLE 
GEAR aii BEARING 
alii 
DRIVE 
SHELL 
D3334-C 
04243-B 
Number 4 Needle Bearing 
Drive Shell Assy 3. Remove the No. 5 needle bearing from the 
Number 5 Needle Bearing forward sun gear. 
Forward Sun Gear 
Reverse Sun Gear Part of 
7A019 Drive Shell Assy 
TD3334C \ 
\ } ze 
Disassembly jie 
1. Remove the No. 4 needle bearing from the drive , 7 
shell. 
DRIVE NO. 5 NEEDLE 
NO. 4 NEEDLE SHELL BEARING 
BEARING 
FORWARD 
SUN GEAR 
04244-B 
NOTE: The sun gear and drive shell is assembled 
as part of the transmission assembly procedure. 
FORWARD 
CLUTCH 


TUDE oo 
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DISASSEMBLY (Continued) 


2. Carefully remove the planetary one-way roller 


Center Support and Planetary One-Way Roller 
clutch from the planetary assembly. 


Clutch 


Disassembled View 


ONE-WAY ROLLER 
-WA 

PLANETARY CENTER 

ONE-WAY SUPPORT CLUTCH 

CLUTCH 


PLANETARY 
ASSY 
D3240-B 
Disassembly PLANETARY 
ASSY 
D3242-C 


1. Remove the center support from the planetary 
carrier. Rotate the center support 


counterclockwise and lift. Direct Clutch 


Tools Required: 
eh @ Clutch Spring Compressor T65L-77515-A 


PLANETARY 
ASSY 


D3241-B 
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DISASSEMBLY (Continued) 


D3024-E 
Part Part 
Number Description Number Description 
1 | 7F236 Direct Clutch Hub 7 | 7F235 Direct Clutch Return Spring 


2 | 7F243 Number 7 Needle Bearing and Retainer Assy 
Spacer 7F283 Direct Clutch Cylinder 


388065-6-7-8 7CO00O Outer Direct Clutch Piston 


Seal 


Inner Direct Clutch Piston 
Seal 


Direct Clutch Spline Plates 


Selective Clutch Pack 
Retaining Snap Ring 
Direct Clutch Pressure Plate 


Direct Clutch Piston Snap 
Ring 


7B477 7F234 


388 104 


7E313 (Internal) 
7F238 


(Continued) (External) 


TD3024E 


Disassembly 


1. Remove the No. 7 direct clutch hub inner needle 
bearing. 


2. Remove bearing support. 


NO. 7 NEEDLE 


1 
BEARING BEARING SUPPOR 


03205-B 
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07-01C-66 Transmission, Automatic, AOD 07-01C-66 
(ag A I i ee 


DISASSEMBLY (Continued) 


3. Remove the clutch pack selective retaining snap 


ring. CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 


EXPANDING 
TYPE SNAP 
RING PLIERS 


RETAINING 
RING 


~~ y; 
is iD ~~) 


D3286-B 


6. Remove the spring retainer assembly and piston 
from the cylinder. 


D3206-C 
4. Remove the clutch pack from the cylinder. (IN 
NOTE: USE AIR PRESSURE, YO 
IF NECESSARY TO REMOVE as 
CLUTCH PISTON Y 
PRESSURE %@ 


) 


G 
~~ BD 


\ 


03285-B 


5. Using Clutch Spring Compressor T65L-775 15-A, 04965-A 
compress the piston return springs. Remove the 
piston retaining ring using expanding-type snap 


ring pliers. Note the position and direction of the lip seals and 


then remove. 
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DISASSEMBLY (Continued) 


PISTON RETURN 
SPRING AND 
RETAINER ASSY 


CLUTCH 
PISTON 


D3209-C 


Output Shaft 
Disassembled View 


} CWE 


yp» 


) 
()I : 


D3645-E 
Part Part 
Number Description Number Description 
Ring Gear 7F273 Seal Rings (4 Req’d) 
Direct Clutch Cylinder 7F242 | Number 9 Needle Bearing 


7060 
7F284 
388 104 


Output Shaft 
Steel Seal Rings (2 Req’d) 


Output Shaft to Hub 
Retaining Snap Ring 


Number 8 Needle Bearing 
Output Shaft Hub 
Hub to Ring Gear Snap Ring 


(Continued) 


TD3645E 
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07-01C-68 


DISASSEMBLY (Continued) 


Disassembly 
1. Remove the ring retaining the output shaft hub to 
the ring gear. 


= 
AE FB 
HUB 


rl 


cn 


( 


RETAINING 
RING 


D3199-B 


2. Separate the output shaft and hub assembly from 
the ring gear. 
NO. 8 


NEEDLE 
BEARING 


OUTPUT 
SHAFT 


DIRECT 
CLUTCH 


RING 
GEAR D3830-B 


3. Remove the direct clutch from the ring gear and 
the No. 8 needle bearing from the back of the 
direct clutch. 
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Transmission, Automatic, AOD 


DIRECT 
CLUTCH 


4. 


07-01C-68 


DIRECT CLUTCH 
TO HUB NO. 8 
NEEDLE BEARING 


D4961-A 


Remove the four output shaft seal rings and the 
hub-to-output shaft retaining ring. Separate the 
hub from the output shaft. 


SEPARATE HUB 
FROM SHAFT 
AFTER REMOVING 
RETAINING RING 


D4962-A 


OUTPUT 


SHAFT SEAL RING 


GROOVES 


RETAINING 


RING EXPANDING 


TYPE SNAP 
RING PLIERS 


OUTPUT 
SHAFT 
HUB 


D3202-B 


07-01C-69 Transmission, Automatic, AOD 


DISASSEMBLY (Continued) 


5. Remove the two direct clutch seal rings from the 
output shaft. 


SEAL RING 
GROOVES 


D3203-C 


Governor 
Disassembly 


1. Remove the screws retaining the counterweight 
to the governor body. 


2. Remove the cover screws and cover. 


3. Remove the plug, sleeve and governor valve from 
the governor body. 


4. Remove screen from governor body. 
Parking Pawl 
Removal 


1. Slide the park pawl shaft out the rear of the case 
and remove the parking pawl. 


2. Remove the return spring. 


PARKING 


PAWL 
6 


ROD GUIDE CUP 
(NOT SERVICED) 


RETURN 
SPRING 


PARK 
PAWL 
SHAFT 


D3245-C 


Neutral Start Switch 
Tools Required: 


@ Neutral Start Switch Socket T74P-77247-A 
Removal 


1. Using the Neutral Start Switch Socket 
T74P-77247-A, remove switch from case. 


2. Remove the O-ring seal and discard. 


S ee NEUTRAL 
ac I SWITCH 


SOCKET 
T74P-77247-A 


3 x 
NEUTRAL 
START 
SWITCH 
QL. 7 
SS 
“i 03211-C 


Manual and Throttle Linkage 
Tools Required: 


@ Puller T58L-101-B 
@ Impact Slide Hammer T59L-100-B 


NOTE: Before disassembling the linkage, observe the 
location of the various levers. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain A 


= 
DAVE GRAHAM IN 


07-01C-69 


- 2014 


ALL RIGHTS RESERVED 
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DISASSEMBLY (Continued) 


Part 
Number Description 


1 7F338 Outer Manual Lever 

2 | 7B210 Manual Lever Retaining Pin 

3 | 7A232 Parking Paw! Actuating Rod 
4 | 7F290 Inner Throttle Lever 

5 | 7F292 Throttle Lever Torsion Spring 
6 | 7A115 Inner Manual Lever 

7 |N800287-S51 Manual Lever Retaining Nut 
8 | 2F291 Outer Throttle Lever 

9 |N62004-S51 Throttle Lever Retaining Nut 


TD3212E 


D3212-E 
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DISASSEMBLY (Continued) 


D3632-F 


Throttle Lever Torsion Spring N62004-S5 1 Throttle Lever Retaining Nut 

Inner Throttle Lever and and Washer 

Shaft Assy 2F291 Outer Throttle Lever 

Inner Manual Lever 7F337 Throttle Lever Oil Seal 

Parking Pawl Actuating Rod 7F338 Outer Manual Lever 

Manual Lever Retaining Pin 7B498 Manual Lever Shaft Oil Seal 

Grommet N800287-S51 Manual Lever Retaining Nut 
(Continued) TD3632F 
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DISASSEMBLY (Continued) 


Disassembly 


1. Grasp the outer throttle lever firmly and loosen 
the lever retaining nut. 


CAUTION: The outer throttle lever must be 
held in the position shown to prevent the 
inner throttle lever from rotating against the 
machined valve body surface. Failure to 
observe this precaution could result in 
damage to the valve body surface. 


LEVER MUST NOT BE 
ALLOWED TO CONTACT 
VALVE BODY 

SURFACE 


LEVER 
RETAINING 
NUT 


D3214-C 


Remove the retaining nut, the lockwasher, and 
throttle lever. 


LEVER 
RETAINING 
NUT LOCKWASHER 


Transmission, Automatic, AOD 


07-01C-72 


2. Using a small screwdriver or awl, remove the seal 
from the outer manual lever counterbore. Discard 
seal. 


3. Using a narrow, sharp screwdriver, carefully 
remove the manual shaft retaining pin from the 
case. 


Pr! 


RETAINING 


NARROW, SHARP 
SCREWDRIVER 
\ 
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DISASSEMBLY (Continued) 


4. Slide a5/8-inch box end wrench over the inner 
manual lever, close to the bottom of the lever. Do 
not allow the wrench to contact the ‘‘rooster 
comb”’ area. Using a 21mm wrench, remove the 
manual lever retaining nut while securely holding 
the inner manual lever. 


D4737-C 


OUTER MANUAL 

LEVER AND SHAFT 

nee D3216-B 
| 


5. Remove the inner throttle lever and TV lever 
torsion spring. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain Privetain Au 


Transmission, Automatic, AOD 


INNER 
THROTTLE ) 


$ Ss 
R Pp ) \ —\ 


6. Remove the inner manual lever and parking pawl 
actuating rod as an assembly. 


PARKING 


PAWL 
ACTUATING 
ROD 

LY 


LSJ 


= 


After removal, the rod may be disengaged from 
the lever. 


PARKING PAWL * S 

ACTUATING ROD Se 

DISENGAGED FROM @ Roe 

THE INNER MANUAL : 

LEVER ~ aN aw) 
| S& 


VE GRAHA 


07-01C-73 


1992 
INC. - 2014 


ALL RIGHTS RESERVED 


07-01C-74 Transmission, Automatic, AOD 07-01C-74 
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DISASSEMBLY (Continued) 


7. Remove the manual lever shaft seal from the PULLER 
case using Puller T58L-101-B and Impact Slide T58L-101-B 
Hammer T59L-100-B. Discard seal. IMPACT 

SLIDE 
HAMMER 
T59L-100-B 


MANUAL LEVER 
SHAFT SEAL D3219-E 


2. Remove separator plate, reinforcement plates 
and separator plate gasket. Discard gasket. 


Valve Body 
Disassembly 


1. Remove and discard valve body gasket. Loosen 
and remove 11 bolts from reinforcement plates 
and detent spring guide bolt from the separator 
plate using a 10mm socket. 


NOTE: When removing the 11 bolts, note the 
location of the two shoulder bolts. They must be 
installed in the same locations when assembling 
the valve body. 


SEPARATOR 


GASKET 
DISCARD 
AFTER 
REMOVAL 


REINFORCEMENT PLATES 03304-C 
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DISASSEMBLY (Continued) 


3. 


Remove the two relief valves and seven check 
balls from the valve body. Note the location of the 
orange ball. It is not interchangeable with the six 
black balls. 


NOTE: The check balls are numbered one 
through eight. Check ball number seven was 
eliminated in a previous production year. There 
are a total of seven check balls. 


(J noicaTes RELIEF VALVE 
OJNDICATES CHECK BALLS Saance 


O 
| 
| 


1e=s 


Ota 


CONVERTER PRESSURE 
TV PRESSURE RELIEF VALVE RELIEF VALVE (LONG STEM) 


pebbles EM) (LIGHTGREEN 4 iGHT BLUE SPRING) 
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The following procedural steps detail the removal 
and installation of the individual valves. Each 
valve body bore has been assigned a reference 
number on the assembled view. The illustrations 
have been assigned a corresponding reference 
number. Each set of illustrations contains the 
views necessary to remove and install the 
components contained in a particular valve body 
bore. 


07-01C-75 


07-01C-76 Transmission, Automatic, AOD 07-01C-76 
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DISASSEMBLY (Continued) 
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ITEM DESCRIPTION 


1. MANUAL VALVE 
2. THROTTLE SYSTEM VALVES 
3. 2-3 BACKOUT VALVE 
4. ORIFICE CONTROL VALVE/2-3 CAPACITY 
MODULATOR VALVE (FUNCTIONS ARE 
SEPARATED BY A SPRING RETAINING PLATE) 
5. 34 SHIFT AND 3-4 MODULATOR VALVES 
6. TV LIMIT VALVE 
7. 1-2 SHIFT VALVE 
8. OD SERVO REGULATOR VALVE 
9. 3-4 SHUTTLE VALVE 
10. 1-2 ACCUMULATOR VALVE 
11. 1-2 CAPACITY MODULATOR VALVE 
12. MAIN REGULATOR AND PRESSURE BOOST 
VALVES 
13. 2-1 SCHEDULING VALVE/LOW SERVO MODULATOR 
VALVE (FUNCTIONS ARE SEPARATED BY A 
SPRING RETAINING PLATE) 
14. 3-4 BACKOUT VALVE 
15. 2-3 SHIFT, 3-2 CONTROL AND 2-3 TV MODULATOR 


VALVES 
D3288-F 
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DISASSEMBLY (Continued) 


VALVE BODY—REAR OF VEHICLE 
SIDE BORES 1, 2 AND 3 


© THROTTLE CONTROL VALVE AND SPRING@) 


(H) THROTTLE PLUNGER 


NOTES: 
ALL BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN TAPPED 


HOLE FOR EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH THE TAPPED HOLE 
FACING OUTWARD. 


(THE NOTCH IN THE THROTTLE PLUG FACES THE BOTTOM OF THE THROTTLE SLEEVE BORE. 


(2)THE CHAMFERED STEM OF THE THROTTLE CONTROL VALVE FACES THE THROTTLE PLUNGER. 
06317-B 
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DISASSEMBLY (Continued) 


VALVE BODY—PASSENGER SIDE 
= BORES 4 THROUGH 7 


BORE NO. 4 BORE NO. 5 BORE NO. 6 BORE NO. 7 


(A) SPRING CLIP (K) RETAINER PLATE | () CLIP 
RETAINER PLATE 
Pp 


(B) BORE PLUG SLEEVE TV LIMIT VALVE BORE PLUG 
ieee ts Onoerane |© 
© ORIFICE (H) PLUG 
CONTROL VALVE @ 
AND SPRING 
(©) SPRING (13-4 SHIFT VALVE 
AE TAINER PLATE | AND SPRING 


(©) 1-2 SHIFT VALVE 
AND SPRING 


(E)2-3 CAPACITY |G)3-4TV 
MODULATOR MODULATOR 

VALVE AND VALVE AND 

SPRING 


SPRING 


NOTES: 

SOME BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN 
TAPPED HOLE FOR EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH 
THE TAP HOLE FACING OUTWARD. 


(4) THE 2-3 CAPACITY MODULATOR VALVE RETAINER PLATE IS THICKER AND LONGER 
THAN THE OTHER PLATES. IT MUST BE INSTALLED IN THIS SLOT. 
(2)THE NOTCH IN THE PLUG FACES THE BOTTOM OF THE SLEEVE BORE. D7265-A 
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DISASSEMBLY (Continued) 


VALVE BODY—PASSENGER SIDE 
BORES 8 THROUGH 11 


ies 
t 


‘f 


i 
OM OC—) 


BORE NO. 9 BORE NO. 10 BORE NO. 11 


(A) {fue RETAINER | (E)RETAINER PLATE (H) CLIP (CLIP 


| (®)BOREPLUG —_—{ (E)BORE PLUG (1) BORE PLUG (f) BORE PLUG 

|@SPRING | @ 3-4 SHUTTLE TG)O-RINGSEAL(T) __| (N) F2 CAPACITY 
(—D) 0.D. SERVO VALVE AND SPRING [(x)+-2 ACCUMULATOR MODULATOR VALVE 

REGULATOR VALVE VALVE AND SPRING) AND SPRING 


(P) 4-2 ACCUMULATOR 
VALVE SPRING (3) 
NOTES: 


SOME BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN TAPPED 
HOLE FOR EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH THE TAP HOLE 
FACING OUTWARD. 


WHEN INSTALLING THE 1-2 ACCUMULATOR VALVE BORE PLUG INTO THE BORE, THE O-RING 
SEAL MUST FACE TOWARD OUTSIDE OF THE VALVE BODY. 


(2)THE 1-2 ACCUMULATOR VALVE AND VALVE BODY DIAMETER ARE NOT THE SAME FOR ALL 
MODELS. 


(3)THIS SPRING NOT USED ON ALL MODELS. 
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07-01C-80 Transmission, Automatic, AOD 07-01C-80 


DISASSEMBLY (Continued) 


VALVE BODY-ORIVER’S SIDE BORES 12 THROUGH 15 


BORE BORE 
NO. 14 NO. 15 


BORE NO. 12 BORE NO. 13 BORE NO. 14 BORE NO. 15 


A CLIP H SPRING RETAINER L SPRING RETAINER O CLIP 
PLATE PLATE 

B BOOST SLEEVE | LOW SERVO M 3-4 BACK OUT P BORE PLUG 
MODULATOR VALVE VALVE AND SPRING 
AND SPRING 


C BOOST VALVE J SPRING RETAINER Q 2-3 SHIFT VALVE 
PLATE AND SPRING 
D BOOST VALVE K 2-1 SCHEDULING R 3-2 CONTROL 
SPRING VALVE AND SPRING VALVE 
E MAIN REGULATOR S 2-3 MODULATOR 
VALVE SPRING VALVE AND SPRING 


F SPRING SEAT 
G MAIN PRESSURE 
REGULATOR VALVE 


NOTE: 
ALL BORE PLUGS HAVE A TAPPED HOLE IN THE CENTER, USE A M4 METRIC SCREW IN TAPPED 


HOLE FOR EASIER PLUG REMOVAL. THESE PLUGS MUST BE INSTALLED WITH THE TAPPED HOLE 
FACING OUTWARD. 


D6586-A 
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CLEANING AND INSPECTION 


Converter and Fluid Cooler 
Tools Required: 


@ Rotunda Torque Converter Cleaner 014-00028 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material, or 
band material may have been carried into the 
converter and oil cooler. These contaminants are a 
major cause of recurring transmission troubles and 
MUST be removed from the system before the 
transmission is put back into service. 


Transmission 


It is important to completely clean all 
transmission components, including converter, 
cooler, cooler lines, main control valve body, 
governor, all clutches and all check balls after 
any transmission servicing that generates 
contamination. These contaminants are a major 
cause for recurring transmission troubles and 
must be removed from the system before the 
transmission is put into service. The cleaning of 
debris from the direct clutch check ball or check 
ball in clutch piston is often omitted. This 
omission can lead to a repeated servicing of the 
transmission. 


Main Control Valve Body 


1. Clean all parts thoroughly in clean solvent, and 
blow dry with moisture-free compressed air. 


2. Inspect all valve and plug bores for scores. Check 
all fluid passages for obstructions. Inspect the 
check valves for free movement. Inspect all 
mating surfaces for burrs or distortion. Inspect all 
plugs and valves for burrs and scores. If needed, 
use crocus cloth to polish valves and plugs. 
Avoid rounding the sharp edges of the valves 
and plugs with the cloth. 


Low/Reverse Servo 


Inspect the servo body for cracks and the piston 
bore for excessive wear. 


Check fluid passages for obstructions. 


Inspect the band for distortion. Inspect the band 
ends for cracks. 


Overdrive Servo 
Repeat the low /reverse servo procedure. 


Transmission, Automatic, AOD 


Whenever a transmission has been disassembled to 
replace worn or damaged parts or because the valve 
body sticks from foreign material, the converter, oil 
and oil cooler lines MUST be cleaned and flushed by 
using the Rotunda Torque Converter Cleaner 
014-00028 or equivalent. Under NO circumstances 
should an attempt be made to clean converters 
by hand agitation with solvent. 


Clean the parts with suitable solvent. Use 
moisture-free air to dry off all parts and clean out fluid 
passages. 


The composition clutch plates, bands and 
synthetic seals should not be cleaned in a vapor 
degreaser or with any type of detergent solution. 
To clean these parts, wipe them off with a lint-free 
cloth. New clutch plates or bands should be soaked in 
clean specified transmission fluid 15 minutes before 
being assembled. 


Inspect all springs for distortion. Check all valves 
and plugs for free movement in their respective 
bores. Valves and plugs, when dry, must fall from 
their own weight in their respective bores. 


Roll the manual valve on a flat surface to check 
for bent condition. 


Replace the valve body-to-screen gasket. 


Inspect servo spring for distortion. 


Inspect the band lining for excessive wear and 
bonding to the metal band. 


Replace damaged seals. 


07-01C-81 
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CLEANING AND INSPECTION (Continued) 


Extension Housing 


1 


2. 


Inspect the housing for cracks. Inspect the 
gasket surface for burrs or warpage. 


Inspect the bushing for scores or wear. Replace, 
if required. 


Governor 


1. 


Inspect the governor valves and bores for scores. 
Minor scores may be removed from the valves 
with crocus cloth. Replace the governor if the 
valves or body is deeply scored. 


Inspect the AOD governor screen for 
obstructions. The screen must be free of foreign 
material. If contaminated, clean thoroughly ina 
suitable solvent and blow dry with compressed 
air. 


Pump 


Inspect the mating surfaces of the pump body and 
cover for burrs. 


Inspect the drive and driven gear bearing surface 
for scores and check gear teeth for burrs. 


Check fluid passages for obstructions. 


Clutches 
Reverse Clutch 


Ie 


Inspect the drum band surface, the bushing and 
thrust surfaces for scores. Minor scores may be 
removed with crocus cloth. Badly scored parts 
must be replaced. 


Inspect the clutch piston bore and the piston inner 
and outer bearing surfaces for scores. Check the 
air bleed ball valve in the clutch piston for free 
movement. Check the orifice to make sure it is 
not plugged. 


Check the fluid passages for obstructions. All 
fluid passages must be clean and free of 
obstructions. 


Inspect the clutch plates for wear, scoring and fit 
on the clutch hub splines. Replace all plates that 
are badly heat distressed, worn or do not move 
freely in the hub splines. 


Inspect the clutch pressure plate for scores on 
the clutch plate bearing surface. Check the clutch 
release spring(s) for distortion. 


Inspect the check ball for freedom of movement 
and proper seating. 


Transmission, Automatic, AOD 


07-01C-82 


Inspect the rear seal for hardness, cracks or 
wear. If the seal shows wear or deterioration, 
replace the seal. 


Inspect the seal counterbore and remove ail burrs 
and scores with crocus cloth. 


Check for obstructions. 


Check for free movement of the valves in the 
bores. The valves should slide freely of their own 
weight in the bores when dry. Inspect fluid 
passages in the valve body and counterweight for 
obstructions and contaminants. All fluid 
passages must be clean. 


Check the mating surface of the governor valve 
and the counterweight for burrs or scratches. 


lf any parts are worn or damaged, replace the 
pump as a unit. Minor burrs and scores may be 
removed with crocus cloth. 


Check the large seal ring groove of the pump 
body for damage. Check the gasket mating 
surface of the pump body for damage. 


Forward Clutch 


1. 


Inspect the clutch cylinder thrust surfaces, piston 
bore and clutch plate splines for scores or burrs. 
Minor scores or burrs may be removed with 
crocus cloth. Replace the clutch cylinder if it is 
badly scored or damaged. 


Check the fluid passage in the clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 
necessary. Inspect the check balls for freedom of 
movement and proper seating. AOD has two 
check balls in the forward clutch cylinder, not the 
piston. 


Inspect the composition clutch plates, steel 

clutch plates, and clutch pressure plate for worn 
or scored bearing surfaces. Replace all parts that 
are deeply scored. 


Check the clutch hub thrust surfaces for scores 
and the clutch hub splines for wear. 


Check the splines on the stator support for wear. 
Replace if excessively worn. Inspect the bushing 
in the stator support for scores. 


Intermediate Friction Clutch 


= 


Inspect the clutch cylinder piston bore in the rear 
face of the pump and clutch plate splines for 
scoring or burrs. Minor burrs may be removed 
with crocus cloth. Replace the case if it is badly 
scored or damaged. 
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Transmission, Automatic, AOD 07-01C-83 


CLEANING AND INSPECTION (Continued) 


5. 


Clean out all fluid passages. Inspect the clutch 
piston for scoring and replace if necessary. 


Check the piston return springs for distortion. 
Check the piston return spring retainer for 
flatness. 


Inspect the composition clutch plates, steel 
clutch plates and clutch pressure plate for worn 
or scored bearing surfaces. Replace all parts that 
are deeply scored. 


Check the clutch hub splines for wear. Clutch hub 
splines are attached to the reverse clutch drum. 


Direct Clutch 


1. 


Inspect the clutch cylinder thrust surfaces, piston 
bore and clutch plate splines for scores or burrs. 
Minor scores or burrs may be removed with 
crocus cloth. Replace the clutch cylinder if it is 
badly scored or damaged. 


Check the fluid passage in the clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
the clutch piston for scores and replace if 
necessary. Inspect the piston check bail for 
freedom of movement and proper seating. Follow 
the direct clutch piston check ball leakage 
procedure. 


Check the clutch release springs and retainer for 
distortion and cracks. Replace the springs and 
retainer if it is distorted or cracked. 


Converter End Play, One-Way Clutch Check 
Tools Required: 


@ End Play Checking Tool T80L-7902-A 
® Bracketry TOOL-4201-C 


Inspect the friction clutch plates, springs and 
retainer, steel clutch plates and clutch pressure 
plate for worn or scored bearing surfaces. 
Replace all parts that are deeply scored or 
polished. 


Check the clutch plates on the clutch hub splines. 


Check the clutch hub thrust surfaces for scores 
and the clutch hub splines for wear. 


Check the splines on the direct driveshaft for 
wear. Replace the shaft if the splines are 
excessively worn. 


Direct Clutch Piston Check Ball 


Inspect the piston check ball for freedom of 
movement. Improper seating of check ball will cause 
leakage. Check for leakage by turning the piston 
upside down (flat side of piston facing you), allowing 
the check ball to seat in the piston. Pour a small 
quantity of solvent over the check ball. If solvent drips 
past the check ball, replace the piston. 


One-Way Roller Clutch 


1. Inspect the outer and inner races for scores or 
damaged surface areas where the rollers contact 
the races. If the intermediate one-way roller 
clutch inner race is damaged, the reverse clutch 
hub must be replaced. 


Inspect the rollers and springs for excessive 
wear or damage. 


Inspect the spring and roller case for bent or 
damaged spring retainers. 


End Play Check 
1. Insert End Play Checking Tool T80L-7902-A into 
the converter pump drive hub until it bottoms. 


2. Expand the sleeve in the turbine spline by 
tightening the threaded inner post until the tool is 
securely locked in to the spline. 
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CLEANING AND INSPECTION (Continued) 


END PLAY 
THREADED CHECKING TOOL 
INNER POST T80L-7902-A 

INSTALLED INTO 


CONVERTER 


SLEEVE 


END PLAY 
CHECKING TOOL 
T80L-7902-A 


02878-D 


3. Attach Dial Indicator with Bracketry 
TOOL-4201-C or equivalent to the tool. Position 
the indicator button on the converter pump drive 
hub, and set the dial face at zero. 


4. Lift the tool upward as far as it will go and note 
the indicator reading. The indicator reading is the 
total end play which the turbine and stator share. 
Replace the converter unit if the total end play 
exceeds the limits indicated in Specifications. 


5. Loosen the threaded inner post to free the tool 
and remove the tool from the converter. 
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END PLAY 
CHECKING TOOL 
T80L-7902-A 
DIAL | 
TORQUE 
yh CONVERTER 
BRACKETRY 
TOOL-4201-C 
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Converter One-Way Roller Clutch Check 
Tools Required: 


@ Converter Clutch Torquing Tool T76L-7902-C 
@ Converter Clutch Holding Tool T77L-7902-R 


1. Insert the Converter Clutch Holding Tool 
T77L-7902-R, in one of the grooves in the stator 
thrust washer. 


T77L-7902-R V 
CONVERTER 
CLUTCH \ 


HOLDING TOOL 


CONVERTER CLUTCH 
TORQUING TOOL 
T76L-7902-C 


D2877-J 


2. Insert Converter Clutch Torquing Tool 


T76L-7902-C in converter pump drive hub to 
engage one-way roller clutch inner race. 


3. Attach a torque wrench to the one-way roller 


clutch tightening tool. With the one-way roller 
clutch holding tool held stationary, turn the torque 
wrench counterclockwise. The converter 
one-way clutch should lock up and hold a 13 N-m 
(10 lb-ft) force. The converter one-way clutch 
should rotate freely in a clockwise direction. Try 
the clutch for lock up and hold in at least five 
different locations around the converter. 
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CLEANING AND INSPECTION (Continued) 


4. If the clutch fails to lock up and hold a 13 Nem (10 
lb-ft) torque, replace the converter unit. 


TORQUE WRENCH 


CONVERTER CLUTCH 
SPLINED INTO TORQUEING TOOL 
STATOR CLUTCH T76L-7902-C 
INNER RACE 


Converter Damper/Hub Assembly Weld Check . Spline Rod Torque Adapter T83L-7902-A1 into 
Tools Required: the converter, making sure the splines engage the 
damper assembly. 


@ Converter Checking Tool T83L-7902-A . Install Pilot Guide T83L-7902-A2, over the rod 

@ Rod Torque Adapter T83L-7902-A1 torque adapter turning tool and onto the impeller 

® Pilot Guide T83L-7902-A2 ie ; 
a5 dieet ; : . Hold the converter snug to the holding fixture wit 

® peta nue Lee 7902-A3 | | one hand when tightening. 

. Revi deere Fixture T8SL-7902-A3 in a vise Turn the shaft clockwise and counterclockwise 

Een applying approximately 67.7 N-m (50 Ib-ft) torque 
2. Place the converter on top of the holding fixture with a 3/4-inch drive socket and torque wrench. 


aligning the pilot hub and one stud in the 
appropriate holes. The shaft should not turn more than four degrees. 
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CLEANING AND INSPECTION (Continued) 


If there is a grinding noise and/or if the shaft turns 
more than four degrees, the converter damper 
assembly, welds, rivets or reaction hub are 
broken. Replace the torque converter. 


Stator to Impeller Interference Check 


1. Position the front pump assembly on a bench with 
the spline end of the stator shaft pointing up. 


2. Mount a converter on the pump with the splines 
on the one-way clutch inner race, engaging the 
mating splines of the stator support. The 
converter hub will then engage the pump drive 
gear. 


Hold the pump stationary, and try to rotate the 
converter counterclockwise. The converter 
should rotate freely without any signs of 
interference or scraping within the converter 
assembly. 


If there is an indication of scraping, the trailing 
edges of the stator blades may be interfering with 
the leading edges of the impeller blades. In such 
cases, replace the converter. 


Stator to Turbine Interference Check 


1. Position the converter on the bench, front side 
down. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain PAYA UWE IARPING. - 2014 


ROD TORQUE 
ADAPTER 
T83L-7902-A1 


PILOT GUIDE 
T83L-7902-A2 


CONVERTER 


HOLDING 
FIXTURE 
T83L-7902-A3 


VISE 


ere) 


T83L-7902-A3 


T83L-7902-A1 


CONVERTER |ROD TORQUE ADAPTER | T83L-7902-A1 
oo PILOT GUIDE T83L-7902-A2 
T83L-7902-A_ | HOLDING FIXTURE T83L-7902-A3 
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FRONT PUMP AND 
STATOR SUPPORT SHAFT 


Install a front pump assembly to engage the 
mating splines of the stator support and stator, 
and pump drive gear lugs. 


Install the input shaft, engaging the splines with 
the turbine hub. 


ALL RIGHTS RESERVED 
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CLEANING AND INSPECTION (Continued) 


Hold the pump stationary and attempt to rotate 
the turbine with the input shaft. The turbine should 
rotate freely in both directions without any signs 
of interference or scraping noise. 


If interference exists, the stator front thrust 
washer may be worn, allowing the stator to hit 
the turbine. In such cases, the converter must be 
replaced. 


The converter crankshaft pilot should be checked 
for nicks or damaged surfaces that could cause 
interference when installing the converter into the 
crankshaft. Check the converter front pump drive 
hub for nicks or sharp edges that would damage 
the pump seal. 


Planetary Carrier and Center Support 


Inspect the clutch outer race, inner race, band 
surface, pinion gears, bearings and thrust washer 
for roughness. 


Inspect the center support bushing for roughness. 


Inspect one-way roller clutch, springs, rollers and 
springs. 


Stator Support 


1. Inspect the stator support splines for burrs and 
wear. 


Transmission Case 


Inspect case for cracks and stripped threads. Inspect 
gasket surfaces and mating surfaces for burrs. Check 
vent for obstructions, and check all fluid passages for 
obstructions and leakage. 


Inspect the case bushing for scores. Check all parking 
linkage parts for wear or damage. 


Transmission, Automatic, AOD 


INPUT SHAFT 


FRONT PUMP AND 
STATOR SUPPORT 
SHAFT 


Of 
AenaeR Bg 7 -SPRING 
SUPPORT | qt - 


“CAM TYPE” 
CLUTCH RACE 


PLANETARY CARRIER 
01938-F 


Check the bushing of the stator support for wear 
or scoring. 


Check the front pump support seal. 
Check seal rings for damage. 


if a transmission case thread is damaged, service kits 
may be purchased from local jobbers. To service a 
damaged thread, the following procedures should be 
carefully followed: 


1. Drill out the damaged threads, using the same 
drill size as the thread OD. For example, use a 
5/ 16-inch drill for a 5/16 18 thread. 


07-01C-87 
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CLEANING AND INSPECTION (Continued) 


Select the proper special tap and tap the drilled 
hole. The tap is marked for the size of the thread 
being serviced. The special tap marked 5/16 18 
will not cut the same thread as a standard 5/ 16 
18 tap. It does cut a thread large enough to 
accommodate the insert, and after the insert is 
installed the original thread size (5/ 16 18) is 
restored. 


Select the proper coil inserting tool. These tools 


are marked with the thread size being serviced. 
Place the insert on the tool and adjust the sleeve 
to the length of the insert being used. Press the 
insert against the face of the tapped hole. Turn 
the tool clockwise and wind the insert into the 


hole until the insert is one-half turn below the face. 


Working through the insert, bend the insert tang 
straight up and down until it breaks off at the 
notch. 


ASSEMBLY 


Subassemblies 
Valve Body 
Assembly 


1. 


Install the seven body check balls. 


Note the location of the orange ball. This ball is 
larger than the others and must be positioned as 
shown. 


NOTE: The check balls are labeled one through 
eight. Check ball seven was eliminated in a 
previous production year. There are a total of 
seven check balls. 


Transmission, Automatic, AOD 


TV PRESSURE RELIEF VALVE 
(SHORT STEM) (LIGHT GREEN RELIEF VALVE (LONG STEM) 


SPRING) 


07-01C-88 


Improperly installed inserts can be removed with 
the extractor tool. Place the extractor tool in the 
insert so that the blade rests against the top coil 
one-quarter to one-half turn away from the end of 
the coil. Tap the tool sharply with a hammer so 
that the blade cuts into the insert. Exert 
downward pressure on the tool and turn it 
counterclockwise until the insert is removed. 


These tools are marked with the thread size 
being serviced. Place the insert on the tool and 
adjust the sleeve to the length of the insert being 
used. Press the insert against the face of the 
tapped hole. Turn the tool clockwise and wind the 
insert into the hole until the insert is one-half turn 
below the face. 


(J) noicaTes RELIEF VALVE 
OJINDICATES CHECK BALLS 


CONVERTER PRESSURE 
(LIGHT BLUE SPRING) 
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ASSEMBLY (Continued) 


2. Install the pressure relief valves. 


PRESSURE 
RELIEF 
VALVES 


LIGHT GREEN 
COLOR CODED SPRING 


‘jem ———= 
‘ 


aul; 


6 


LIGHT BLUE 
COLOR CODED 
SPRING 


03336-D 


3. Note the location of the alignment holes. These 


two holes are smaller than the other bolt holes to Reinforcement Plate 
ensure proper alignment of the gasket and a aeaoel Hees , 
separator plate with valve body. These two holes Detent Spring Guide Bolt 
also align the valve body gasket and valve body Alignment Hole 


assembly with the case. Separator Gasket 


CAUTION: The two shoulder bolts must be Bolts 
installed at alignment holes only. 


TD3338E 


5. Starting at the center (large) reinforcement plate 
ALIGNMENT HOLES and working outward, tighten the 11 retaining 
bolts to 9-14 N-m (80-123 Ib-in). Tighten the 
detent spring guide bolt to 9-11 .N-m (80-97 Ib-in). 
Install shoulder bolts. 


cd=—> 
a— 


BOLTS 


uid <et) | 


. i 
are = tee is it 
MF gles gat ON 


SEE eee 


D3337-C 


4. Useanew separator plate gasket. Slide the 
gasket and the separator plate over the two 
alignment holes. Position the three reinforcement 
plates and loosely install the 11 retaining bolts. 
Loosely install the detent spring guide bolt. (This 
bolt is the same as the short valve body 
assembly-to-case retaining bolts.) 


CAUTION: Do not use a shoulder bolt at the 
detent spring guide or damage to valve body 
casting will result. 


D3355-D 
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ASSEMBLY (Continued) 


Manual and Throttle Linkage 
Tools Required: 


@ Shift Shaft Seal Replacer T74P-77498-A 


Assembly 


To assemble the manual throttle linkages, reverse the 
disassembly except for the following: 


1. Install a new manual lever seal using Shift Shaft 
Seal Replacer T74P-77498-A. 


L/ SHIFT SHAFT 
SEAL REPLACER 
T74P-77498-A 


D3258-D 


2. Before installing the outer throttle lever, install a 
new seal in the outer manual lever. To seat the 
seal, a 13mm thin wall socket may be used. 
Position the ratchet end of the socket against the 
seal. 


NOTE: The seal identification number must face 
outward. 
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Neutral Start Switch 

Tools Required: 

@ Neutral Start Switch Socket T74P-77247-A 
installation 

1. Install a new seal on the neutral start switch. 


2. Install the switch in the case using the Neutral 
Start Switch Socket T74P-77247-A. Tighten to 
11-15 N-m (8-11 lb-ft). 


NEUTRAL 
START 
SWITCH 
O-RING 
SEAL 
D3210-B 
Parking Pawl 
installation 
1. Hook the squared end of the spring into the notch 
on the park pawl. 


2. Hold pawl and spring in place and hook curved 
end of spring into the recess in the case. 


3. Install the park pawl shaft. 


RETURN 
SPRING 
PARKING 5 fA 
LZ 


Governor 
Assembly 


1. If removed, install the clip and spring on the 
governor valve. 


2. Install governor valve in governor body. 


3. Install the sleeve in the governor body with the 
points outward. 


07-01C-90 
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ASSEMBLY (Continued) 


4. Install the plug in the sleeve with the knurled face 
inward. 

5. Position the cover and install the retaining 
screws. Tighten the retaining screws to 2.3-3.4 
N-m (2 1-30 Ib-in). 
NOTE: The steel band (brass colored) goes 
inward and the top of the screen faces outward. 


6. Install the screen in the body. 


NOTE: The finished face of the governor body 
should be flush with the face of the 
counterweight. (If it is not, the body is installed 
backwards.) Tighten to 6-7 Nem (54-61 
7. Position the governor body on the counterweight =a, 
and install the retaining screws. TD3249D 


Tighten retaining screws to 6-7 N-m (54-61 Ib-in). Output Shaft 


Part 
Number Description 


7B | N800273 Governor Counterweight 
Bolts (2 Req’d) 
Governor Valve 


E-Clip, Part of 7C054 
Governor Valve 


Governor Sleeve 
Governor Counterweight 


Tighten to 2.3-3.4 N-m (21-30 
Lb-in) 


70054 


7A304 
7A189 


Assembly 
1. Install two direct clutch seal rings. 


SEAL RING 
GROOVES 


~ 


03203-C 


2. Install output shaft hub. 


D3249-D 


Part 
Number Description 


7A303 Governor Plug 

7A302 Governor Valve Spring 
7E242 Governor Oil Screen 

7C063 Governor Body Assy 

7A30 1 Governor Valve Body Cover 


N800274 Governor Cover Bolt (2 
Req'd) 


(Continued) 
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ASSEMBLY (Continued) 
3. Install four output shaft seal rings and NO. 8 
hub-to-output shaft retaining ring. NEEDLE 


BEARING 


OUTPUT 
SHAFT SEAL RING 
GROOVES 

RETAINING 
RING EXPANDING 
TYPE SNAP 


RING PLIERS 


OUTPUT 

SHAFT 
OIRECT 

RING CLUTCH 

GEAR 03830-B 

OUTPUT 

SHAFT 

HUB 


6. Install output shaft-to-ring gear retaining ring. 


SEAL 
N is 
RINGS D3202-8 sinpue 
SHAFT 
4. Install direct clutch and No. 8 needle bearing. HUB 
DIRECT CLUTCH 
TO HUB NO. 8 


NEEDLE BEARING 


DIRECT >. 
CLUTCH I ZT | 


RETAINING 
RING 


RING 


GEAR D10652-A 


Direct Clutch 

Tools Required: 

@ Clutch Spring Compressor T65L-77515-A 
@ Direct Clutch Inner Lip Seal Protector 


04961-A T80L-77234-A 
@ Direct Clutch Outer Lip Seal Protector 
5. Install output shaft and hub assembly to ring gear. T80L-77254-A 
@ Air Nozzle TOOL-7000-DE 
Assembly 


1. Install the inner piston seal on the clutch cylinder 
hub as follows: 


a. Position Direct Clutch Inner Lip Seal 
Protector T80L-77234-A over the clutch 
cylinder hub. 


b. Lubricate the seal and the seal protector with 
petroleum jelly. 
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ASSEMBLY (Continued) 


c. Position the seal over the installer tool with 
the sealing lip facing down. 


DIRECT CLUTCH INNER LIP 
SEAL PROTECTOR 
T80L-77234-A 


DIRECT 
CLUTCH 
CYLINDER 


PISTON 
SEAL 


D3271-D 


d. Push the seal down until it snaps off the end 
of the protector onto the clutch hub. 


e. Remove the seal protector from the clutch 


hub. 
f. Slide the seal up until it seats in the seal 

groove. 
INNER PISTON 
SEAL INSTALLED 
NOTE DIRECTION 
OF SEALING LIP 
SHOULD FACE 


TOWARDS BOTTOM 
OF CYLINDER 


AN 


D4966-B 


Inspect the piston check ball. Ensure the ball is 
present and moves freely. Check for leakage by 
performing the Direct Clutch Piston Check Ball 
Leakage procedure as outlined. 


Install the outer clutch piston seal. Note the 
direction of the sealing lip before installation. The 
lip points away from the spring posts. 


OUTER PISTON SEAL 
NOTE DIRECTION 

OF SEAL LIP BEFORE 
INSTALLATION 


D3272-B 


Install the clutch apply piston as follows: 


a. Coat the piston seals, the clutch cylinder 
sealing area and the piston inner seal area 
with petroieum jelly. 
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ASSEMBLY (Continued) 


b. Install the piston in the Direct Clutch Outer Lip 


Seal Protector T80L-77254-A. CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 
DIRECT CLUTCH OUTER EXPANDING 
LIP SEAL PROTECTOR TYPE SNAP 
T80L-77254-A RING PLIERS 
CLUTCH 
PISTON 
D3286-B 


6. Install the clutch pack. 


QZ PRESSURE 
TE 


D3273-D 
ST LDA 
cial 


willl 
CCDS 


‘4 Kote 7, 
4 fy ‘a 
QR EY 
RE oe 
SS 
OTT 
CLUTCH me 
PACK 


7. Install the clutch pack selective retaining ring and 
check the clearance between the ring and the 
pressure plate using a feeler gauge. The pressure 
plate should be held downward as the clearance 


c. Position the tool in the clutch drum and push 
the piston to the bottom of the drum using 
even thumb pressure. 


=) is checked. 
- FEELER va 
THUMB PRESSURE D4967-A GAUGE yy LP 
5. Install the piston spring and retainer assembly 
and retaining ring using Clutch Spring meena Ne a 
Compressor T65L-775 15-A. RING SSp 


SO 
. ON < 
yy (f 

é 


Si p Z 


03274-B 
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ASSEMBLY (Continued) 


The clearance should be: 1.52-2.34mm 10. Install No. 7 needle bearing (black side up). 
(0.060-0.092 inch). 


If the clearance is not within limits, selective snap 
rings are available in the following thicknesses: 


INSTALL 


@ 1.27-1.37mm (0.050-0.054 inch). BEARING WITH 


®@ 1.62-1.72mm (0.064-0.068 inch). nee 
@ 1.98-2.08mm (0.078-0.082 inch). 
@ 2.33-2.43mm (0.092-0.096 inch). 


Install the correct size snap ring and check the 
clearance. 


8. Check the clutch for proper operation using Air 
Nozzle TOOL-7000-DE or equivalent. The clutch 
should be heard and felt to apply smoothly and 
without leakage. 


D6786-A 


Center Support and Planetary One-Way Roller 
Clutch 


Assembly 
1. Ifnecessary, assemble the one-way roller clutch. 


CHECK ASSEMBLED 
CLUTCH FOR PROPER 
OPERATION USING 
AIR PRESSURE NOTE: THE HOOKEO END 
OF THE SPRING MUST 
FIT TIGHT ON THE FRAME 


NN 
{2 )) 
W 
.) C 
D3275-8 
NOTE: THE CURVED 
‘ END OF THE SPRING 
9. Install No. 7 needle bearing support. ROLLER MUST FACE THE ROLLER 


BEARING SUPPORT 


04953-A 
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ASSEMBLY (Continued) 


2. Install the one-way roller clutch in the planetary 
Carrier. 


PLANETARY 
ONE-WAY ROLLER 
CLUTCH 


<<) 
ss 


1 uM a 


4 ‘ 


Cor Y 
SUIT] 


PLANETARY 
ASSY 
D3242-C 
3. Install the center support into the one-way roller 


clutch by rotating the center support 
counterclockwise. 


Lubricate the clutch races and the clutch 
assembly with petroleum jelly to aid in assembly. 


ue 
a 


TURN CENTER SUPPORT 
a A COUNTERCLOCKWISE 
hi TO ENGAGE CLUTCH 


D3256-B 


Forward Clutch 
Tools Required: 
@ Clutch Spring Compressor T65L-77515-A 


@ Forward Clutch Outer Lip Seal Protector 
T68P-7D 158-A 
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@ Forward Clutch Inner Lip Seal Protector 
T80L-77 140-A 


@ Forward Clutch Spring Compressor Extension 
T80L-77515-A 


@ Air Nozzle TOOL-7000-DE 
Assembly 


1. Install new seals on the clutch piston. Note the 
direction of the sealing lip before installation. 


OUTER PISTON SEAL 
THE SEAL MUST BE 
INSTALLED WITH 
THE SEALING LIP 
TOWARD YOU AS 
SHOWN. 


D3250-C 


SEALING LIP ‘ 
TOWARD YOU AS \ 
SHOWN 


D4969-B8 
2. Install the clutch piston as follows: 
a. Coat the piston seals and the clutch drum 
sealing area with petroleum jelly. 


b. Install the Forward Clutch Inner Lip Seal 
Protector T80L-77 140-A over the clutch 
cylinder hub. 
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ASSEMBLY (Continued) 


c. Install the piston in the Outer Lip Seal 
Protector, T68P-7D 158-A. 


SPRING aw f 
OUTER RETAINER iy ( ae 
LIP SEAL 


a 

PROTECTOR \w CY is 
* a b 

T68P-7D158-A RETO SN {OA 


C4 Gia be NCO; 


4 siren net 8 
<a blelie® 


FORWARD 
CLUTCH 
LIP SEAL INNER 


PROTECTOR e ik i Nis 
is rol Lip 
coy 


T80L-77140-A 


hE Ta pee 


Compress the piston return spring using Clutch 
Spring Compressor T65L-77515-A and Forward 
Clutch Spring Compressor Extension 
T80L-77515-A. 


NU} 1M 
WTA 


D4970-D 


d. Position the seal protector and piston in the 
clutch drum. Push the piston to the bottom of EXPANDING TYPE ew 
the drum using even thumb pressure. SNAP RING PLIERS 


CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 
AND CLUTCH 
SPRING 
COMPRESSOR 
EXTENSION 
\ T80L-77515-A 


‘ 7 >= \ N= —— = o) 
APPLY EVEN ee r ry ae 
THUMB PRESSURE \. a}, i LB 
WHEN INSTALLING x ox a. 
PISTON IN CYLINDER S naan Puma tina st Ey BEY eH ES 
3. Install the piston return spring, the spring retainer D4954-D 


and the retaining ring. 
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ASSEMBLY (Continued) 


4. Install the clutch pack. 


FEELER 


PRESSURE GAUGE eZ 


——sawee vere: ami St 
<%) . 


TAMU iS 


NN ,\ ees 
PRESSURE PrprTur 
PLATE | 
SPRING 
D3252-D = «cS 


NOTE: The wave plate must be installed first. D3253-C 


The clearance should be 1.27-2.26mm 
(0.050-0.089 inch) 

If the clearance is not within specification, 
selective snap rings are available in the following 
thicknesses: 

@ 1.27-1.37mm (0.060-0.064 inch). 

@ 1.87-1.98mm (0.074-0.078 inch). 

@ 2.23-2.33mm (0.088-0.092 inch). 

@ 2.59-2.69mm (0. 102-0. 106 inch). 


Install the correct size snap ring and recheck the 
clearance. 


6. Check the clutch for proper operation using Air 

Nozzle TOOL-7000-DE or equivalent. The clutch 
CLUTCH PACK = <p should be heard and felt to apply smoothly and 
WAVE PLATE Qa ip without leakage. 


! 


(MUST BE 
INSTALLED FIRST) 
D5882-A 


5. Install the clutch pack retaining ring and check the 
clearance between the ring and the pressure 
plate using a feeler gauge. 


The pressure plate should be held downward as 


the clearance is checked. USE AIR PRESSURE TO 
CHECK CLUTCH 
ASSEMBLY FOR 
PROPER OPERATION 


D3254-B 


Reverse Clutch 
Tools Required: 
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ASSEMBLY (Continued) 

® Clutch Spring Compressor T65L-77515-A 2. Install the clutch piston as follows: 

@ Reverse Clutch Outer Seal Protector a. Coat the piston seals and clutch drum sealing 
T80L-77403-A area with petroleum jelly. 

@ Reverse Clutch Inner Seal Protector T80L-77403-B b. Install Reverse Clutch Inner Seal Protector 

@ Reverse Clutch Spring Compressor Plate T80L-77403-B and Reverse Clutch Outer 
oe Seal Protector T80L-77403-A in the clutch 

drum. 

@ Air Nozzle TOOL-7000-DE r 

Assembly REVERSE CLUTCH REVERSE CLUTCH 

1. Install new seals on the clutch piston. Because SeGTL CIOL BEGTLOTOR 

the seals are square cut, the direction of T80L-77403-B T80L-77403-A 


installation is not important. 


NOTE: The piston check ball must be present and 
moving freely. 


D3260-C 


c. Coat the piston seals, the clutch drum sealing 
area and the seal protector with petroleum 
jelly. 


D3259-B 


d. Position the piston and push it to the bottom 
of the drum using even thumb pressure. 


NOTE: THE SEALS ARE SQUARE AND 
THEREFORE CAN BE INSTALLED INEITHER 
DIRECTION. 


OUTER 
PISTON 
SEAL 


CHECK — 
BALL \) 
\\ 
INNER ’ 
PISTON 
SEAL \ 


PUSH PISTON TO 
D5885-B BOTTOM OF BORE 
USING EVEN 
THUMB PRESSURE D5884-A 
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ASSEMBLY (Continued) 
3. Install the piston thrust ring and the piston return GiUTeHSPaING 
spring. COMPRESSOR 
T65L-7515-A 


AND REVERSE 
CLUTCH SPRING 


COMPRESSOR 


THRUST T80L-77405-A 


BELLEVILLE 
RETURN SPRING 


D3227-C 


4. Install the wave snap ring (with points down) 
using Clutch Spring Compressor T65L-77515-A 
and Reverse Clutch Spring Compressor 
T80L-77405-A. 5. 


D3640-E 


Install the clutch pack. 


RETAINING 


CLUTCH PACK 


03225-B 


03262-B 
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ASSEMBLY (Continued) 


NOTE: The apply plate must be installed first. lf the clearance is not within specification, 
Note that the dished side of the plate must face selective snap rings are available in the following 
the piston. thicknesses: 


® 1.27-1.37mm (0.060-0.064 inch). 
@ 1.87-1.98mm (0.074-0.078 inch). 
@ 2.23-2.33mm (0.088-0.092 inch). 
@ 2.59-2.69mm (0. 102-0. 106 inch). 


Install the correct size snap ring and check the 
clearance. 


7. Check the clutch for proper operation using Air 
Nozzle TOOL-7000-DE or equivalent. The clutch 
should be heard and felt to apply smoothly and 
without leakage. 


USING AIR PRESSURE 
CHECK ASSEMBLED 
CLUTCH FOR PROPER 


OPERATION 
PLY PLATE OY 
(DISHED SIDE Ac 
OF PLATE MUST 5 
FACE PISTON) e.. 
D3261-B 
6. Install the clutch pack retaining ring and check the 
clearance between the ring and the pressure 
plate using a feeler gauge. The pressure plate 
should be held downward as the clearance is 
checked. 
03264-B 
FEELER 8. Install the No. 2 needle bearing. 
GAUGE 
NO. 2 
SELECTIVE REARING 
RETAINING | D 
RING 7 | iB 


< 
ST 
™ 
~~ 


Vis 


REVERSE CLUTCH 


D3263-C re 


The clearance should be 1.02-1.91mm 
(0.040-0.075 inch). 
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ASSEMBLY (Continued) 
intermediate One-Way Clutch 3. Install clutch retaining plate. 
Assembly 
1. Install one-way clutch to inner race. CLUTCH 


RETAINING PLATE 


ONE-WAY ae 
CLUTCH ' 


ASSY 


D3231-C 
REVERSE i : . . oe ing. 
Gcunce 4. Using snap ring pliers, install retaining ring 
DRUM 
D3233-B 


EXPANDING 
TYPE SNAP 
2. Install clutch outer race on clutch while turning RING PLIERS 
counterclockwise. 
OUTER 


RACE 


RETAINING 
RING 


03230-B 


Pump Bushing 
Tools Required: 


@ Oil Pump Bushing Replacer T80L-77268-A 


D3232-C 
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ASSEMBLY (Continued) 
Installation NOTE: Chamfers on both gears face into the 
Install the bushing using Oil Pump Bushing Replacer pump body. 


T80L-77268-A. 


OIL PUMP 
BUSHING 
REPLACER 
T80L-77268-A 


THE CHAMFERS 
ON BOTH GEARS 
MUST BE FACE 


D4974-C DOWN AFTER INSTALLATION. 06313-A 


Pump and Intermediate Clutch Piston 2. Position the stator support to the pump body and 


Tools Required: install the retaining bolts. Tighten to 16-22 Nem 
® Lip Seal Protector T8OL-77005-A (12-16 lb-ft). 
Assembly 
1. Install the drive and driven pump gears in the 
pump body. STATOR 


SUPPORT 


DRIVEN 
GEAR 


03265-B 
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Transmission, Automatic, AOD 


07-01C-104 
ASSEMBLY (Continued) 


3. Install new pump-to-case seal. 


PUMP BODY 
TO CASE SEAL 


O 


03267-B 


Install new seals on the clutch piston. Note the 
direction of the sealing lip before installation. The 
lips point away from the spring posts. 


4. 


C X 
yt 
\ KY 


D3268-B 
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SEAL 
04972-A 


Install the clutch piston as follows: 

Coat the piston seals and the pump body 

sealing area with petroleum jelly. 

b. Install the piston in Lip Seal Protector 
T80L-77005-A. 


a. 


PISTON c 
LEED is 5 
HOLE eE= 


PROTECTOR 
T80L-77005-A D3269-C 


DAVE GRAHAM INC. - 2014 
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ASSEMBLY (Continued) 


c. Install the piston in the pump body and push 
to the bottom of the bore by exerting even 
thumb pressure on the piston. FORWARD 


CAUTION: The piston bleed hole must be CLUTCH 
located at 12 o’clock position (toward RINGS 


top of transmission). SS 
ad 


(x PUSH PISTON TO 

"@\ BOTTOM OF BORE 
USING EVEN THUMB 
PRESSURE 


REVERSE 
CLUTCH 
RINGS 
D3633-E 
D3637-C Pump Seal 
Tools Required: 
6. Snap the spring retainer assembly into place on 
the pump body. Use even pressure. @ Front Pump Seal Replacer T63L-77837-A 
Installation 
SPRING RETAINER Install the seal using Front Pump Seal Replacer 
APPLY EVEN PRESSURE T63L-77837-A. 
TO INSTALL 
ae 


D3270-C 
FRONT PUMP Q 
7. Install the pump seal rings. SEAL REPLACER 69; 
\| T63L-77837-A 08 D3248-C 


NOTE: Stator support seal rings are the largest 
rings and are for the reverse clutch. These rings Cc Bushi 
are closest to the pump. Stator support seal rings ese cuenny 
are for the forward clutch. These rings are Tools Required: 
farthest from the pump body. 
oe y @® Thread Impact Slide Hammer T50T-100-A 
@ Rear Case Bushing Replacer T80L-77110-A 


Installation 


1. Position the replacement bushing on Rear Case 
Bushing Replacer T80L-77 110-A and install in the 
bushing bore through the front of the case. 
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ASSEMBLY (Continued) 


2. Thread Impact Slide Hammer T50T-100-A into IMPACT SLIDE HAMMER 


the bushing installer through the back of the case T50T-100-A 
and install the bushing. 


REAR CASE BUSHING 
REPLACER 
T80L-77110-A 


D3349-D 


Transmission, Assembly 


1. Install the output shaft needle bearing No. 9 in the 
transmission case. 


Install direct clutch on output shaft. 


Install output shaft ring gear over top of direct 
clutch onto output shaft hub. Lock into place with 
snap ring. 


2. Install the No. 8 needle bearing to the back of the 
direct clutch drum. 


DIRECT CLUTCH 
TO HUB NO. 8 
NEEDLE BEARING 
OUTPUT 
SHAFT 
DIRECT HUB 
CLUTCH 


D10652-A 
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ASSEMBLY (Continued) 


5. Install the bearing support, No. 7 needle bearing 
and direct clutch hub in the direct clutch. 


GOVERNOR 
DRIVE 
BALL 
DIRECT 
C fj 
O. 
NEEDLE L) 3 
BEARING GOVERNOR 
ASSY ® f/ 
BEARING 
SUPPORT N 
x \N 5) ) 
DIRECT _——— - (Fe o/s @ 
CLUTCH : s \ 4/7 
fi 
RING GE&R ) Sok... o 
NOTE: Ensure that the face of the governor body 
is about flush with the counterweight. The cover 
D3276-C and retaining screws must face toward the case 
(forward). 
6. Install the output shaft, the ring gear and the 8. Install the governor retaining ring. 


direct clutch as an assembly. 


|| | RETAINING 
x EXPANDING mA RING 
Le SS TYPE SNAP ! 
NO. 9 NEEDLE ~~ > a RING PLIERS 
BEARING OUTPUT SHAFT, 
RING GEAR 


AND DIRECT 

CLUTCH ASSY 
wy 

4: 


KAM 
ay /f 


/ 


7. Install the governor drive ball and the governor 
assembly. 
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ASSEMBLY (Continued) 


9. Install the low/reverse band. NOTE: When properly installed, the center of the 
band actuating rod seat can be seen through the 
servo piston bore. 


0 


"G 


fh 
BAN 
Le Uy ACTUATING — 


Sr e SC 


D3183-C 


NOTE: Ensure the band is seated on the anchor 
pins. 


10. Install the center support and planetary 
assembly. Rotate the output shaft, if necessary, 
to align the planet carrier splines with the direct 
clutch hub splines. 


PLANETARY 


D3629-B 
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ASSEMBLY (Continued) 
NOTE: The planetary carrier and center support 
assembly cannot be installed unless the notch cut TAB 
in the center support is aligned with the overdrive : Ce 
band anchor pin. @ Oooo [or 
: = | 
—— we oR 
re 
\ 
ld 
G / 
> SEER 
_- RETAINING 
RING 
D3180-C 


13. To determine the correct length of the 
/2/ low /reverse servo piston, proceed as follows: 


a. Lubricate the low/reverse piston seal to 
facilitate assembly and to prevent damage to 
the seal. 


b. Install the low/reverse servo piston and 
return spring. Do not install the piston cover 
or retaining ring. 

c. Install Servo Piston Selection Tool 
T80L-77030-A. Tighten the band apply bolt 
on Servo Piston Selection Tool 
T80L-77030-A to 5.6 N-m (50 Ib-in). 


11. Install the center support anti-clunk spring using a 
hammer handle or wooden dowel. 


NOTE: Spring tabs must face outward. 


SERVO 
x TORQUE PISTON SELECTION 
> WRENCH OOL 


T80L-77030-A 


MUST FACE 
OUTWARD 


12. Install the center support retaining ring. 


03339-B 
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d. Attach Dial Indicator with Bracketry h. Remove the servo selection tool and dial 


e. 


f. 


TOOL-4201-C or equivalent and position the 
indicator stem on the flat portion of the 
piston. Zero the dial indicator. 


DIAL INDICATOR 
WITH BRACKETRY 
TOOL 4201-C 


D3340-C 


Thread the bolt out of the selector tool until 
the piston stops against the bottom of the 
tool. 


Read the amount of piston travel on the dial 
indicator. 


@ If the travel is 2.845-6.020mm 
(0. 112-0.237 inch), the piston length is 
within specification. 


@ If the travel is not within specification, 
selective pistons are available in the 
following lengths: 

ID 

74.56mm (2.936 inch) 1 groove 

75.92mm (2.989 inch) 2 grooves 

77.29mm (3.043 inch) 3 grooves 


Length of rod measured from piston surface 
to end of rod. 


Select the proper rod to bring the servo 
piston travel within specification. 


Lubricate the cover seal to facilitate 


assembly and to prevent damage to the seal. 


indicator. 
i. Install the servo cover and retaining ring. 
14. Install the reverse clutch on the forward clutch. 


REVERSE 
CLUTCH 


FORWARD 
CLUTCH 


NOTE: Ensure the No. 2 needle bearing is in 
position. 
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15. Install the No. 3 needle bearing and forward 
Clutch hub in the forward clutch. 


FORWARD 
HUB 


NO. 3 
NEEDLE 
BEARING 


~2 ewes 
°° eee” * w 
° oe 
ve 


inna 


Dimer 


03832-C 


16. Position the No. 4 needle bearing on the forward 
clutch hub and install the drive shell. 


DRIVE 
NO. 4 NEEDLE SS SHELL 
BEARING ’ nie ~ 

FORWARD 

CLUTCH 


— a 


oe a 4 , 
| | , d 03284-C 


AU] ern mT 


Transmission, Automatic, AOD 


17. Install the No. 5 needle bearing and forward sun 
gear on the drive shell. 


FORWARD 
SUN GEAR 


NO. 5 NEEDLE 
BEARING 


03342-B 


18. Install the drive shell, forward clutch and reverse 
clutch as an assembly. Rotate the output shaft, 
as necessary, to aid the engagement of the sun 
gear with the planetary gears. 


CLUTCH 


D3282-B 


07-01C-111 
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ASSEMBLY (Continued) 
19. Install the overdrive band. Make sure the band 22. With the overdrive servo installed, inspect the 
anchor is properly positioned on the anchor pin. apply pin and band for proper position and 


engagement. If the band anchor and apply pin are 
not properly engaged, remove the servo and 
reposition the band as necessary. 


PIN 
BAND 
ANCHOR 
D8835-A 
, : D3292-B 
20. Lubricate the overdrive servo cover seals to 
facilitate assembly and to prevent damage to the 
seal. 23. Install the intermediate clutch pack components in 


21. Install the overdrive servo. the following order: 
a. Pressure plate. 


\ 
(G 
> Ly 


“SS NOTE: USE A SCREW OVERDRIVE 41 

DRIVER TO HOLD SERVO S 
BAND IN POSITION 
WHILE INSTALLING 
SERVO 


Oe a y yy D3344-B 


PRESSURE 
PLATE 
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ASSEMBLY (Continued) 


b. Clutch pack. 


lf the depth is not within tolerance, the following 
size selective steel separator plates are 
available: 

@® 1.80-1.7mm (0.07 1-0.067 inch). 

® 2.05-1.95mm (0.08 1-0.077 inch). 

® 2.31-2.20mm (0.09 1-0.087 inch). 

@ 2.56-2.46mm (0. 101-0.097 inch). 

Install the correct plate and check the clearance. 


™ (Ls 


C. 


GAUGE BAR 
T80L-77003-A 


DEPTH MICROMETER 


25. Position the Depth Micrometer D8OP-4201-A on 
Gauge Bar T80L-77003-A so that the depth is 
measured at the reverse clutch drum thrust face. 
Check the end play 180 degrees opposite to 

© determine the average depth. The following chart 

A shows the proper selective thrust washer for 

> Seer eee various depth measurements. 


f 
QX 
RQ 

Y> 
ed 


D4957-8 
37 .668-38.113mm 1.27-1.37mm json 
NOTE: Maintain a downward pressure on the (1.483- 1.500 (0.050-0.054 Green 
clutch pack while measuring depth. inch) inch) 
24. Measure the intermediate clutch clearance using 38.114-38.540mm 1.72-1.82mm 
a Depth Micrometer D80P-4201-A and Gauge (1.501-1.517 (0.068-0.072 
Bar T80L-77003-A or equivalent. Set the end neh) meh) 
play tool across the pump case mounting. Locate 38.54 1-38.970mm 2.15-2.16mm 
the micrometer end play gauge bar and read the (1.518-1.534 (0.085-0.089 
depth. The depth at the intermediate clutch inch) inch) 
separator plate is 41.5-41.8mm (1.634-1.636 38.97 1-39.408mm 2.59-2.67mm | 


to ensure the average depth is within tolerance. 39.409-39.827mm 3.02-3. 12mm 
i (1.552-1.568 (0.119-0.123 
inch) inch) 


inches). (1.535-1.551 (0. 102-0. 106 
. 2 r h . h 
Check the clearance again 180 degrees opposite ce inch) 


TD3840C 
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ASSEMBLY (Continued) 


GAUGE BAR 
T80L-77003-A > 


CLUTCH DRUM 
THRUST FACE D3343-C 


26. Install the selective washer determined in Step 20 
on the pump. Use petroleum jelly to hold it in 
place. 


NOTE POSITION 
OF ALIGNMENT TAB 


D3287-B 


27. Install pump alignment dowel. The alignment 
dowel can be fabricated by removing the head 
from a M8-1.25 bolt. Install the dowel only a few 
threads in the position shown. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Driverraia 


Transmission, Automatic, AOD 


28. Install a new pump gasket. 


NON 
DOWEL MUST 
BE INSTALLED IN 
POSITION SHOWN 
ee NG 


D3294-B 


29. Using Impact Slide Hammer T59L-100-B and 
Pump Puller Adapters T89T-700 10-A, lower the 
pump assembly into the case. 


IMPACT SLIDE 
HAMMERS 

T59L-100-B 
L- 


S(ae 


f 


FRONT PUMP 
REMOVER ADAPTERS 
T80L-77103-A D3295-D 


07-01C-114 


Aug 1992 
SBRANAM INC. - 2014 
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ASSEMBLY (Continued) 


NOTE: The dowel must appear at this position in 31. Assemble the 2-3 accumulator. 
the bolt pattern for proper alignment of the bolt 
holes and oil passages. 


ACCUMULATOR 
PISTON 


ACCUMULATOR 
SPRING 


NOTE: THE DOWEL 
MUST APPEAR AT 
THIS POSITION IN 
THE BOLT PATTERN 2 232£;1£°>-—“..--- 
FOR PROPER 
ALIGNMENT OF THE 


BOLT HOLES AND OIL 
PASSAGES. ALIGNMENT DOWEL 


ACCUMULATOR 
RETAINER 


D10229-A 


NOTE: Clean seven retaining bolts with a wire 


brush to remove loose particles of sealant. Apply 32. Install a new valve body gasket and the valve 


body assembly. 

a coating of Threadlock and Sealer 

EOAZ-19554-AA (ESE-M4G204-A) or equivalent, NOTE: Ensure the manual and throttle levers are 

to bolt threads before reinstallation. ai alld sitaaine before installing the valve 
30. Remove the alignment dowel and install the seven ody Netaning Pols: 

pump retaining bolts. Alternately tighten the bolts 

a few turns at a time to draw the pump into the 

case. Tighten the retaining bolts to 22-27 N-m VALVE BODY 


(16-20 lb-ft). ASSY 


D3296-F 
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ASSEMBLY (Continued) 


33. Install two shoulder bolts. 35. Install the detent spring and roller assembly (long 
bolt). Tighten the bolts to 9-11 N-m (80-97 Ib-in). 


DETENT SPRING AND 
ROLLER ASSY 


36. Position the TV lever torsion spring against the 
C) separator plate V-notch. This spring pushes the 
INDICATES A SHORT BOLT throttle lever in the direction of wide-open throttle. 


CJ INDICATES A LONGER BOLT 
L\ INDICATES A SPECIAL SHOULDER BOLT 


D10650-A 


NOTE: Two different length bolts are used. The 
shorter bolts are used at the four front, one center 
and three rear locations. Refer to the illustration. 


34. Loosely install valve body retaining bolts using an 
8mm socket, starting at the center and working 
outward. Tighten bolts to 9-11 .N-m (80-97 Ib-in). 


TIGHTEN THE ATTACHING BOLTS TO 
9-11 Nem (80-97 IN-LB). START IN 
THE CENTER AND WORK OUTWARD. 


TORSION 
SPRING 


START TORQUING 
WITH THIS BOLT 


37. Install the filter grommet. 


FILTER 
GROMMET 


D10647-A 


D3311-B 
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ASSEMBLY (Continued) 
38. Install a new filter gasket and the filter on the 
valve body. 
OIL 
4 FILTER 


GASKET 


39. Install the filter retaining bolts. Tighten the 
retaining bolts to 9-14 N-m (80-123 Ib-in). 


TIGHTEN RETAINING 
BOLTS TO 9-14 Nem 
(80-123 LB-IN) 


Transmission, Automatic, AOD 


40. Install a new pan gasket and install the oil pan 
using a 10mm socket. Tighten the retaining bolts 
to 8-13.5 N-m (7 1-119 Ib-in). 


OIL PAN 


A) Z GASKET 


ae D3626-D 


41. Clean the mounting surface on the transmission 
and on the extension housing. Remove any 
sealant from the bolts and the case bolt holes. 
Install stud bolt in hole 6. Position a new gasket on 
the transmission. Coat bolts with Threadlock and 
Sealant EOAZ-19554-AA (ESE-M4G204-A) or 
Pipe Sealant with Teflon® D8AZ-19554-A 
(ESG-M4G194-A and ESR-M18P7-A) or 
equivalent. Tighten the retaining bolts to 
24.3-29.8 N-m (18-22 Ib-ft). 


STUD BOLTS EXTENSION 
TIGHTEN TO HOUSING 
24.3-29.8 Nem 


(18-22 LB-FT) 


io (a 
_— 
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ASSEMBLY (Continued) 


42. Install the direct driveshaft. 


NOTE: Some models may have a yellow drill point 
on one end of the direct driveshaft. The end 
having the yellow drill point must face the 
converter. 


YELLOW COLOR 
DRILL POINT 


>, 


THIS END TO 
CONVERTER 


D10649-A 


DIRECT DRIVESHAFT 5 /) 
D3627-C 
Extension Housing Bushing 


Tools Required: 


@ Extension Housing Bushing Replacer 
T80L-77034-A 


Accumulators and Servos 
Disassembly and Assembly 
2-3 Accumulator 


Install new seals on the accumulator piston and 
lubricate. Ensure the diagonal cuts are properly 
aligned. 


Transmission, Automatic, AOD 


07-01C-118 


Installation 


1. Install the extension housing bushing using 
Extension Housing Bushing Replacer 
T80L-77034-A. 


2. Install the extension housing seal as outlined. 


EXTENSION 


ROrsINY EXTENSION HOUSING 


BUSHING REPLACER 
T80L-77034-A 


> © 


it 


03347-B8 


Extension Housing Seal 
Tools Required: 


@ Extension Housing Seal Replacer T61L-7657-A 


Installation 


Install the extension housing seal using Extension 
Housing Seal Replacer T61L-7657-A. 


EXTENSION HOUSING 
SEAL REPLACER 
T61L-7657-A 
EXTENSION 
HOUSING 
REAR 
SEAL 
D2042-D 
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07-01C-119 


ASSEMBLY (Continued) 


D10229-B 


2-3 Accumulator Valve Large 
Seal 


2-3 Accumulator Valve Small 


Seal 
2-3 Accumulator Valve 


2-3 Accumulator Valve 
Return Spring 


2-3 Accumulator Retainer 


TD 10229B 


Low-Reverse Servo 


Inspect the sealing edge on both the servo cover and 
the apply piston. Replace the cover or piston, if 
necessary. 


NOTE: The length of the rod attached to the piston 
may vary in length from transmission to transmission. 
Three possible lengths may be encountered. A single 
groove rod indicates the shortest possible length, 
while two and three groove piston rods indicate 


successively longer rods. For assembly purposes, it is 


important to determine which length piston rod was 
used in the manufacturing of the transmission. 


Transmission, Automatic, AOD 


07-01C-119 


RETAINING 
RING 
388215-S100 


D3169-C 


Overdrive Servo 


Pull the overdrive servo piston out of the piston 
cover. 


Install new seals on the piston and cover. 


Lubricate the piston seal with transmission fluid to 
prevent damage and to facilitate assembly. 


Install the piston in the cover. 


D3162-C 


3882 16 O/D Servo Retaining Ring 

7F204 O/D Servo Cover 

3885 15 O/D Servo Cover Seal Rings 
(2 Req'd) 

7F200 O/D Servo Piston 

7F201 O/D Servo Piston Return 
Spring 
O/D Servo Piston Seal Ring, 
Part of 7-200 Servo Piston 


TD3162C 
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07-01C-120 Transmission, Automatic, AOD 07-01C-120 
TE Ee ee | 


ASSEMBLY (Continued) 


Thrust Bearing Locator 


ai 


OTe. K 


03828-B 


NO. 2 
NEEDLE 
BEARING 


PUMP BODY 


NO. 1 — SELECTIVE 
THRUST WASHER 


REVERSE CLUTCH 


06584-B 
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07-01C-121 Transmission, Automatic, AOD 07-01C-121 
aaa a ea a a a a Er aS 


ASSEMBLY (Continued) 


FORWARD 


NO. 3 
NEEDLE 
BEARING 
FORWARD 
SUN NO. 5 NEEDLE 
FORWARD GEAR BEARING 
CLUTCH 
DRIVE 
SHELL 
D4243-B 
03832-C 6 


4 NO. 6 NEEDLE 
BEARING 
DRIVE 
NO. 4 NEEDLE — SHELL 
BEARING "i Beene RN a 
Drs | ) j 
a> = 
FORWARD & 
Bruen ii 


PLANETARY 
CARRIER 


“4 
“svg 


a a 


ay ire 
Aire. 
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07-01C-122 Transmission, Automatic, AOD 07-01C-122 
Fe Eg eT ea SE a a a a a 


ASSEMBLY (Continued) 


NO. 8 
NEEDLE 
BEARING 


BEARING SUPPORT 


OUTPUT 
SHAFT 
DIRECT 
CLUTCH 


03830-B 


INSTALL /) 


nN .°) 
NO. 7 NEEDLE Pe aees <A EN 
2 SHAFT, 
fO=* 


8 
BEARING WITH NO. 9 NEEDLE 
@ RING GEAR 


BLACK SIDEUP BEARING 
AND DIRECT 


CLUTCH ASSY 


G 
yf 
} t) 
~ LX 7. 

5 NZ, 


06786-A 


ADJUSTMENTS 


Throttle Valve (TV) Control Cable Adjustment 2. TVcontrol pressure check and adjustment 
Service Adjustment Procedure " ea on ‘niece 
; , e Throttle Valve ontrol Cable System 

Two methods of TV system adjustment are available. consists of a cable attaching stud on the throttle body 

1. TV cable adjustment with engine off. throttle lever, the TV Control Cable Assembly, the 
External TV Control Lever on the transmission, and the 
Cable Mounting Brackets at the throttle body and 
transmission. As the throttle body lever is moved from 
idle to wide open throttle (WOT), the TV control cable 
pulls the transmission TV control lever from idle to 
WOT. Return of the cable and transmission lever 
towards idle is accomplished by the return spring on 
the transmission end of the cable assembly. This 
spring and the end of the cable assembly is protected 
by a flexible rubber boot. The transmission external 
TV control lever actuates the internal TV control 
mechanism which regulates the TV control pressure. 
The travel of this lever is controlled by stops internal to 
the transmission. 
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ADJUSTMENTS (Continued) 


The TV control cable is set and locked to its proper 
length during initial assembly by pushing in the locking 
tab at the throttle body end of the cable assembly. 
When the tab is unlocked the cable is released for 
adjustment. The take-up spring at this end of the cable 
automatically tensions the cable when released. With 
the slack taken up and the locking tab pushed in, the 
take-up spring plays no part in the operation of the 
system. 


CONTROL 
CABLE 


(PUSH IN TO UNLOCK) 
5.0L (302 C.1.D.) E.F.1. D4725-1E 


TV Cable Adjustment with Engine Off 


NOTE: At accelerator pedal WOT, the transmission TV 
control lever will not be at its WOT stop. The wide 
open throttle position must not be used as a reference 
point for adjusting the TV control cable. 


Idle Speed Affect on the TV Control Cable 


The 5.0L (302 CID) EFI Engines use an air By-Pass 
ISC that does not affect throttle position. Therefore, 
idle automatic setting does not affect TV Cable 
adjustment. 


TV Cable Adjustment Procedure, Retention 
Spring 


Set parking brake and put selector in N (do not 
put selector in P). 


Remove the protective cover over the cable 
linkage (F- 150-250 and Bronco vehicles only). 


Verify that the throttle lever is at the idle stop. If it 
isn’t, check for binding or interference in the 
throttle system. Do not attempt to adjust idle 
stop. 


Transmission, Automatic, AOD 


Under normal circumstances, it should not be 
necessary to alter or readjust the initial setting of the 
TV control cable. Situations requiring readjustment of 
the TV control cable include maintenance involving the 
removal and/or replacement of the throttle body, 
transmission, or TV cable assembly. 


When the TV control cable is properly set, the 
transmission TV control lever will be at its internal idle 
stop (lever to rear as far as it will travel) when the 
throttle body throttle lever is at its idle stop. 


Verify that the cable routing is free of sharp bends 
or pressure points and that the cable operates 
freely. Lubricate the TV lever ball stud with 
Premium Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent if necessary. 
Check for damage to cable or rubber boot. 


Unlock the locking tab at the throttle body end by 
prying up with a small screwdriver to free the 
cable. 


CONTROL 
CABLE 


fo 
GEA 
| Nf EK ek 


EE, 


— 


fh Q 


LOCKING TAB 
(PRY OUT WITH 
SCREWDRIVER 
TO UNLOCK) 


D4801-G 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Au 


1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01C-123 


07-01C-124 Transmission, Automatic, AOD 


ADJUSTMENTS (Continued) 


A retention spring must be installed on the TV 
control lever at the transmission, to hold it in the 
idle position (as far to rear as the lever will travel) 
with about ten pounds of force. If a suitable single 
spring is not available, two V8 TV return springs 
may be used. Attach retention spring(s) to the 
transmission TV lever and hook rear end of spring 
to the transmission case. 


} eee 3 
BOOT OVER Uh 
RETURN SPRING \ TRANSMISSION 


\\ CASE 


TRANSMISSION 
TV CONTROL LEVER RETENSION 
SPRING(S) 


TV Cable Adjustment with Engine On 
TV Control Pressure Check and Adjustment 


NOTE: This procedure requires the use of TV 
Pressure Gauge with Hose T86L-70002-A. The 
results of the adjustment procedure depend on the 
accuracy of the pressure gauge. The pressure gauge 
should be checked (and recalibrated if necessary) 
approximately four times a year or when the following 
occurs: 


The needle will not return to O psi under no 
pressure. 


The needle goes past O psi (negative side) under 
no pressure. 


Bumping or dropping a pressure gauge. 


Attach TV Pressure Gauge with Hose 
T86L-70002-A to the TV port on the 
transmission. On some applications it might by 
easier to use the TV Pressure Fitting Service Tool 
No. D80L-77001-A or equivalent. 


Remove the protective cover over the cable 
linkage. 


Insert the tapered end of the Cable TV Control 
Pressure Gauge Tool T86L-70332-A between the 
crimped slug on the end of the cable and the 
plastic cable fitting that attaches to the throttle 
lever. Push in gauge tool, forcing the crimped slug 
away from the plastic fitting. Make sure gauge 
tool is pushed in as far as it will go. 
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9. 


With the TV cable locking tab unlocked and the 
retention spring in place, rotate the transmission 
outer TV lever 10-30 degrees and return slowly. 


Push down on the locking tab until flush. 


TAKE-UP 
SPRING 


we 


CONTROL 


Ne 
LOCKING TAB 
(PUSH IN TO LOCK) 


gor sN, 
D4804-G 


Remove the retention spring(s) from the 
transmission TV lever. 


TV CONTROL PRESSURE 
CHECK AND ADJUSTMENT — 
TV ENGINE ON 
CONTROL 
CABLE ADJUSTER PLASTIC SLUG 
PRELOAD FITTING 


PUSH IN THIS // 
DIRECTION 


CABLE TV 
PRY UP TO THROTTLE _ CONTROL PRESSURE 


UNLOCK BODY BRACKET GAUGE TOOL 
T86L-70332-A 


07-01C-124 


07-01C-125 Transmission, Automatic, AOD 07-01C-125 
a Sa a a ea a ea a ee eee 


ADJUSTMENTS (Continued) 


Operate the engine until normal operating . _Pushon the slider from behind the bracket until 
temperature is reached (approximately 5-10 min. the TV pressure is 33 psi. While still holding the 
with transmission in park). The transmission fluid slider, push down on locking tab as far as it will 
temperature should be approximately go, locking slider in position. 


100-150°F. Do not make pressure check if ; Sa 
ae brs NOTE: An increase of 1-2 psiis possible when 
transmission fluid is cold or too hot to touch. transmission is shifted from NEUTRAL to a 


Set parking brake and place shift selector in N forward gear. This is considered normal and no 
(neutral). With gauge block in place and engine compensation should be made. 

idling in neutral, the TV pressure should be 33+ 5 
psi. For best transmission function, set the TV 


Remove gauge tool, allowing cable to return to its 
normal idle position. With the engine still cal in 

é neutral, TV pressure must be at or near zero (less 
ee eee using the following than 5 psi). If not, reinstall gauge tool. Repeat 

p ; Steps 6 and 7 but set the TV pressure to a 

NOTE: Do not check or set TV pressure in P pressure lower than previously set but not less 
(park). than 26 psi. Remove gauge tool and recheck TV 


Unlock the TV Cable Locking Tab at the throttle Pressure to Cetenmine:! tle at orneat Zerg: 
body bracket. The adjuster preload spring should 

Cause the adjusting slider to move away from the 

throttle body and the TV pressure should 

increase. 


pressure as close as possible to the mean 


SPECIFICATIONS 


FORWARD CLUTCH 


| Steet | Friction | Clearance | __Selective Snap Rings— Thickness 


0.060-0.064 
0.074-0.078 
0.088-0.092 
0. 102-0. 106 


1.27-2.26mm (0.050-0.089 inch) 


Plus a waved plate (installed next to piston). 


REVERSE CLUTCH 


| Steet | Friction | Clearance |__Selective Snap Rings— Thickness 


0.060-0.064 
0.074-0.078 
0.088-0.092 
0. 102-0. 106 


0.050-0.054 
0.064-0.068 
0.078-0.082 
0.092-0.096 


0.067-0.07 1 
0.077-0.081 
0.087-0.091 
0.097-0.101 


Low/Reverse Servo Piston Travel — 
2.743-6.121mm (0. 108-0.241 inch) 


NOTE: Piston travel can be adjusted using one of the 
selective servo pistons available for service. 
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07-01C-126 Transmission, Automatic, AOD 07-01C-126 
ee ee se ec a ae Ra eA ee 


SPECIFICATIONS (Continued) 


SELECTIVE SERVO PISTONS SELECTIVE THRUST WASHER — ALL MODELS 


Rod Length a ee Depth Thickness Color Code 
2.936 37.668-38. 100mm 0.050-0.054 Green 
(1.483- 1.500 inch) 


2.989 
38. 125-38.532mm 0.068-0.072 Yellow 
(1.501-1.517 inch) 


3.043 
i f th 
Measured from the piston surface to the end of the rod 38 .557.38.963mm 0 085-0.089 Natural 
(1.518- 1.534 inch) 
38.989-39.395mm .0102-.106 Red 
(1.535-1.551 inch) 
39.42 1-39.827mm .119-.123 
(1.552- 1.568 inch) 


NOTE: The thrust washer is located on the stator 
support which is attached to the back of the pump 
housing. 


Transmission End Play 


NOTE: Transmission end play can be adjusted using 
one of the selective thrust washers available for 
service. After measuring depth, install the required 
thrust washer. 


Interm. 

Friction 

Clutch Clutch 
1st Gear ; ; 
2nd Gear : . 


CLUTCH AND BAND APPLICATION 


Planetary 
One-Way 
Roller 

Clutch Band 


Low/ 
Reverse 


Forward 
Clutch 


Overdrive Reverse 


Band 


1st Gear— 
€) (OVERDRIVE) or 
D(3) 


2nd Gear— 
€@) (OVERDRIVE) or 
D(3) 


3rd Gear— 


@) (OVERDRIVE) or Applied 


D(3) 
4th Gear— : 


Reverse (R) eed as ee ee 


Applied 


TD3032F 


CONVERTER END PLAY TORQUE SPECIFICATIONS (Cont'd) 


All 0.58mm (.023 inch) | 1.27mm (.050 inch) Reinforcing Plate to Valve Body 


TD4446D 
FLUID CAPACITY 


Liters Imperial Quarts 


TD4554B 


TORQUE SPECIFICATIONS 


Extension to Case 
Description 


Governor Body to Counterweight 50-60 
Stator Support to Pump Body - (In-Lb) 
Front Pump to Case Governor Body Cover to Governor 2.3-3.4 20-30 
(Continued) Body (In-Lb) 


(Continued) 
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07-01C-127 Transmission, Automatic, AOD 07-01C-127 


SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS (Cont’d) 


Description 


T50T-100-A 
Impact Slide Hammer 


T57L-500-B 
Bench Mounted Holding 
Fixture 


T58L-101-B 
Puller 


T59L- 100-B 
impact Slide Hammer 


T61L-7657-A 
Extension Housing Seal 
Replacer 


T63L-77837-A 
Front Pump Seal Replacer 


T65L-77515-A 
Clutch Spring Compressor 


(Continued) 


96-132 
(In-Lb) 


TSOT-100-A 


T571L-500-8 


T58L-101-B 


T61L-7657-A 


T63L-77837-A 
T6SL-77515-A 
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TORQUE SPECIFICATIONS (Cont’d) 


Description | Nem 


Pressure Plate to Case 


Transmission to Engine | 55-68 | 40-50 | 
64-81 


Crossmember to Extension 87-110 
Housing 


SERVICE REPLACEMENT COOLER LINE FITTING 
TORQUE SPECIFICATIONS 


1/4‘ x 18 Straight or Elbow Fitting 
TD4439E 


T68P-7D 158-A 
Forward Clutch Lip Seal 
Protector 


T7 1P-19703-C 
O-Ring Tool 


T73L-6600-A 
Engine Oil Pressure Gauge 


T74P-77247-A 
Neutral Start Switch Socket 


T74P-77248-A 
Extension Housing Seal 
Remover 


T74P-77498-A 
Shift Shaft Seal Replacer 


(Continued) 


199 


07-01C-128 Transmission, Automatic, AOD 07-01C-128 
SPECIAL SERVICE TOOLS /EQUIPMENT 
(Continued) 


Tool Number / 
Description Iiustration 


T76L-7902-C 
T76L-7902-C 


Converter Ciutch Torquing 
Tool 
Y 


T77L-7697-A 
Extension Housing Bushing 
Remover 


ef 


T77L-7697-A 


T77L-7902-R 
Converter Clutch Holding Tool 


T77L-7902R 


T80L-7902-A 
End Play Checking Tool 


T80L-7902-A 


te 


T80L-77003-A 


T80L-77003-A 
Gauge Bar 


T80L-77005-A 
Lip Seal Protector 
(Intermediate Clutch) 


T80L-77030-A 
Servo Piston Selection Tool 


TBOL-77030-A 


T80L-77030-B 
Servo Piston Remover 


T80L-77034-A 
Extension Housing Bushing 
Replacer 


(Continued) 
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Tool Number/ 
Description illustration 


T80L-77 100-A 
T8OL-77100-A 


(a: 


T8OL-77110-A 


T8OL-77140-A 


T80L-77110-A 
Rear Case Bushing Replacer 


T80L-77140-A 
Forward Clutch Lip Seal 
Protector 


T80L-77234-A 
Direct Clutch Lip Seal 
Protector (Inner) 


T80L-77254-A 
Direct Clutch (Outer) Lip Seal 
Protector 


-77254-A 


T80L-77268-A 
Oil Pump Bushing Replacer 


T80L-77268-A 


T80L-77268-B 
Oil Pump Bushing Remover 


T80L-77403-A 
Reverse Clutch Seal 
Protector (Outer) 


T80L-77403-B 
Reverse Clutch Seal 
Protector (Inner) 


T80L-77405-A 
Reverse Clutch Spring 
Compressor 


T80L-77405-A 


(Continued) 


07-01C-129 Transmission, Automatic, AOD 


SPECIAL SERVICE TOOLS /EQUIPMENT 


07-01C-129 


Tool Number / 
Description 


T80L-77515-A 
Clutch Spring Compressor 
Extension 


(Continued) 


T82L-7006-A 
AOD Transmission Test Piate 
with Screws 


BA BA FAVA TATA Th TA 


T3 7808 4 18 


78 78 


T82L-9500-AH 
Disconnect Tool 


T82L-9500-AH 


T82P-7006-C 
Test Plate Mounting Screws 


VS VST VS Fh 
VS VATS 18 Ta 
BR TL TATRA 


T82P-7006-C 


T83L-7902-A 
Tool Set— 
Consists of: 
Torque Converter Checking 
Tool 

T83L-7902-A1 

Rod Torque Adapter 
T83L-7902-A2 
Pilot Guide 
T83L-7902-A3 
Holding Fixture 


T84P-7341-A 
Grommet Remover 


T83L-7802-A 


T84P-7341-A 


(Continued) 


Tool Number/ 
Description Illustration 
T84P-7341-B 


Grommet Replacer 
Te4P-7341-B 


“2. 


T86L-70002-A 
TV Pressure Gauge Set 
T86L-70002-A1 

TV Pressure Gauge Hose 
T86L-70002-A2 


Rod TV Control Pressure TB6L-70002-A 
Gauge Block 
T86L-70332-A 
Cable TV Control Pressure 
Gauge 
T86L-70332-A 


T89T-70010-A 
Pump Puller Adapters 


T89T-70010-A 


TD8097A 


Tool Number Description 
D80L-77001-A Throttle Valve Control Pressure Fitting 


D80P-4201-A Depth Micrometer (Also Commercially 
Available) 


ROTUNDA EQUIPMENT 
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07-01D-1 Transmission, Automatic — 4R70W (AODE-W) 07-01D-1 
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SECTION 07-01D Transmission, Automatic — 4R7OW 
(AODE-W) 


SUBJECT PAGE SUBJECT PAGE 
CLEANING AND INSPECTION ..............ccscceeesceseees 07-01D-136 DISASSEMBLY AND ASSEMBLY (Cont’d.) 
DESCRIPTION Center Support and Planetary Low One-Way 
BICC LIPOIC Siuccscciseesniescs rcecvinaadaceatactevasoas careseercaesnene 07-01D-8 CIUTCH ais sates Apesrawatceiese Sens seawierendecceeanees eeeae: 07-01D-113 
Main Control Body .............ccccesesccsecenceeeescencescescess 07-01D-8 DiFOCE CIT CH cissscitecdecicancctansenventrvancavatvaniaceudecee 07-01D-118 
ON PUbOi Diseivicscssveccawc ten cune coscaveccousasaaeeiacrseusesancueetee: 07-01D-7 FOPWard CIULCH s vccccccasisccinctencivsssceverincsswtsesuans 07-01D-108 
Selector and Shift Patterns...............ccecsessecseseeeees 07-01D-9 Intermediate One-Way Clutch...............ccceceeeees 07-01D-102 
Torque COnve ster ........cccccsccececcecesceecenseceecsececnecees 07-01D-7 Output Shaft and Direct Clutch ...................ee00 07-01D-115 
DIAGNOSIS AND TESTING Pump and Intermediate Clutch Piston ................ 07-01D-97 
Atter S@lf-TeSticsccicss cesses cccasenccicsiseveanastccrauriseiess 07-01D-48 PUMD: BUSING ixiavicienes ve ccaicccsdescnstiaverivecscsawdacoes 07-01D-101 
Air Pressure Tests. ..........ccccccccvscrecteccescescescecceasen 07-01D-75 Reverse CIUtch...........cccccccscccncccccencenccensensaseceees 07-01D-104 
Converter and Fluid Cooler...............sccseeseesceseees 07-01D-72 SubaSSEMDIICS............cceccecceccescescescesceseescescsccees 07-01D-92 
Converter End Play............cccccccccscscescncesesceseseeces 07-01D-78 ValVG BODY oscdcnsccasieccsthccorstensyeusbeviinccteteneontet 07-01D-93 
Diagnostic Hydraulic /Mechanical Routine Sun Gear and Drive Shell .................cccceeescesneees 07-01D-114 
Chart Instructions ..............cccccescescesseeecensceseees 07-01D-24 FEFANSMISSION scsi sieved cccnesides te eatevesonsatexadsaneacene 07-01D-124 
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VEHICLE APPLICATION 


E-150 Vehicles Equipped with 4R70W (AODE-W) 
Automatic Transmissions 


DESCRIPTION 


The 4R70W (AODE-W) transmission is a four-speed, 
rear-wheel drive automatic with an electronic shift, 
torque converter clutch control and line pressure 
controls. 
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DESCRIPTION (Continued) 


The 4R70W (AODE-W) uses a Ravigneaux-style 
double-pinion compound gearset to produce four 
forward speeds and reverse. Two bands, two one-way 
roller clutches and four friction clutches are used to 
hold or drive various planetary gearset members. 


D10217-A 


Transmission Identification 


All vehicles are equipped with a Vehicle Certification 
Label, affixed to the LH (driver’s) side door lock post. 


Refer to the code in the space marked TR on the 
Vehicle Certification Label for proper transmission 
identification. 


For additional information such as: model, service ID 
level or build date, refer to the transmission service ID 
tag which is attached to the transmission case. 


ATTACHED TO PASSENGER SIDE OF CASE 


ASSEMBLY NO. MODEL 


m O 


\SSY.F3AP-BA 
N-o002051  (_) 
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C-B0010002951 


SERIAL NO. 
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07-01D-5 Transmission, Automatic — 4R70W (AODE-W) 07-01D-5 


DESCRIPTION (Continued) 


Part 
Number Description 


7902 Converter Assembly 


87650-S2 Converter Drain 1/8-27 
Dryseal Plug 


Front Oil Pump Seal Assy 
Front Oil Pump O-Ring 

Front Oil Pump Bushing 

M8 1.25 x 35 Hex Hd Bolt 
Front Oil Pump Body Assy 
Front Oil Pump Gasket 

Oil Pump Inner Gerotor Gear 
Oil Pump Outer Gerotor Gear 
Front Pump Support Assy 


M8 x 1.25 x .25 Hex Fig Hd 
Bolt 


Front Pump Support Thrust 
Washer 

Reverse Clutch Cylinder 
Seal (2 Req’d) 

Forward Clutch Cylinder 
Seal (2 Req'd) 
Intermediate Clutch Piston 
Inner Seal 


Intermediate Clutch Piston 
Outer Seal 

Intermediate Clutch Piston 
Kit 

Intermediate Clutch External 
Spline (Steel) Sel. Fit Plate 


Intermediate Clutch Internal 
Spline (Friction) Plate Assy 


Intermediate Clutch 
Pressure Plate 


Overdrive Band Assembly 


3-21/64 Retaining Type Su 
Ext. Ring 


Intermediate One-Way 
Clutch Retainer 


intermediate Clutch Race 


Intermediate One-Way 
Clutch Assy 


Reverse Clutch Drum Assy 


Reverse Clutch Piston Outer 
Seal 


Reverse Clutch Piston Assy 
Reverse Clutch Piston Inner 
Seal 

Reverse Clutch Piston 
Pressure Ring 

Reverse Clutch Piston 
Return Spring 

Reverse Clutch Piston 
Spring Retainer 

Reverse Clutch Front 
Pressure Plate 

Reverse Clutch Internal 
Spline Plate 

Reverse Clutch External 
Spline (Steel) Plate 
Reverse Clutch Rear 
Pressure Plate 


7A248 
7A248 
7B258 
N605789-S 100 
7A106 
7A136 
7H169 
7H169 
7A108 
N605787-S52 


7D014 


7D020 


7D019 


7F225 


7F224 


7E005 


7B442 


7B 164 


7BO66 


7F 196 
389790-S 


7D191 


7F221 
7A089 


7D044 
7D403 


7D402 
7D404 


7D256 


7B070 


7A577 


7BO66 


7B164 


7B442 


7BO66 


(Continued) 
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Part 
Number Description 


7B497 Input Shaft Seal (2 Req'd) 


7D483 Reverse Clutch Pressure 
Plate Select Fit Retainer 


Forward Clutch No. 2 
Bearing and Race Assy 


Forward Clutch Cylinder and 
Input Shaft Assy 


Forward Clutch Piston Outer 
Seal 


Forward Clutch Piston Inner 
Seal 


Forward Clutch Piston 


Forward Clutch Piston 
Return Spring 


Forward Clutch Retainer 
Return Spring 

Retaining Snap Ring 
1-59/64 

Rear Clutch Pressure Plate 
Spring 

Forward Clutch External 
Spline (Steel) Plate 
Forward Clutch Internal 
Spline (Friction) Plate 
Forward Clutch Pressure 
Plate 

Retaining (Selective Fit) 
Snap Ring 

Forward Clutch No. 3 
Bearing and Race Assy 
Forward Clutch Hub 


Intermediate Stub (Short) 
Shaft 


Forward Clutch Hub No. 4 
Bearing and Race Assy 


Reverse Sun Gear and Shell 
Assy 


Forward Clutch Sun Gear No. 
5 Bearing and Race Assy 
Center Support Retaining 
Ring 7-7/32 

Forward Clutch Sun Gear 
Assy 

Case to Planet Support 
Spring 

Planetary Gear Support Assy 


Planetary OWC Cage Spring 
and Roller Assy 


Forward Planetary Assy 
Reverse Band Assy 

.058 Thick Retaining Ring 
Direct Clutch Hub 

Direct Clutch Inner No. 7 
Bearing and Race Assy 
Direct Clutch Press Plate 
Select Fit Retaining Ring 
Direct Clutch Inner Bearing 
Support Washer 

Direct Clutch Pressure Plate 


7A166 


7F207 


7A548 


7CO99 


7A262 
7A480 


7TA527 


388099-S 


7E085 


7B422 


7B 164 


7BO066 


70483 


7F231 


7B067 
7F351 


7CO96 


7A019 


7CO96 


388501-S 


7A399 


7F277 


7A130 
7A089 


7A398 
7D095 
377437-S 
7F236 
7F243 


7D483 


7F237 


7BO66 


(Continued) 
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DESCRIPTION (Continued) 


Part 
Number Description 


7B 164 Direct Clutch Internal Spline 
(Friction) Plate 


Direct Clutch External Spline 
(Steel) Plate 


1-19/32 Retaining Ring 
Direct Clutch Retainer and 
Spring Assy 

Direct Clutch Piston Assy 


Direct Clutch Piston Inner 
Seal 


Direct Clutch Piston Outer 
Seal 


Output Shaft Ring Gear 
Direct Clutch Cylinder Assy 


Output Shaft Small Direct 
Clutch Seal (2 Req’d) 


Direct Clutch Outer No. 8 
Bearing and Race Assy 
Output Shaft Assy 

.185 x 1.80 STGT Chamfer 
Pin 

Output To Case Shaft Large 
Seal (3 Req'd) 


O-Ring (Piloted Output Shaft 
Only) Seal 


Output Shaft Hub 

1-13/ 16 Retaining Snap 
Ring 

Retaining Snap Ring 
Rear Case Bushing 


Case Rear No. 9 Bearing and 
Race Assy 


Case Assy 

1/8-27 Dryseal Tapered 
Pipe Plug (5 Req'd) 

1/4 Spring Nut 
Identification Tag 

Oil Tube Connector Assy (2 
Req’d) 

Converter Housing Access 
Plug 

Overdrive Band Anchor Pin 


7B442 


388 104-S 
7F235 


7TA262 
7CO99 


7A548 


7A153 
7F283 
7F274 


7F240 


7060 
391231-S 


7F273 


87054-S96 


7D164 
97713-S 


70122 
7025 
7F242 


7005 
87650S 


373907-S2 
7B148 
7D273 


7N171 


7F295 


388 142-S Reverse Band Anchor Pin 
7034 Case Vent Assy 
N605773-S2 M6- 1.0 x 20 Hex Fig Hd Bolt 


7H103 Transmission Speed Sensor 
Assy 

14.0x 1.78 O-Ring Seal (2 
Req'd) 

M6- 1.0 x 25mm Bolt and 
Washer Assy (2 Req’d) 
Manual Lever Position 
Sensor Assy 

Manual Control Lever Assy 
Manual Control Lever Oil 
Seal Assy 

Output Shaft Sleeve 
1-19/32 Retaining Type Su 
External Ring 


N805867-S 100 


N806933-S 100 


7F293 


7A256 
7B498 


7B176 
388104-S 


(Continued) 


Transmission, Automatic — 4R70W (AODE-W) 


7086 

7A039 
7A034 
7052 


N803747-S 100 
7E387 
7E242 
7B210 


7G383 


N805862-S 
391131 
N800287-S51 


7A115 


7A232 


7D070 . 
7D419 

7A441 
7D071 
7E332 


N606022-S 1000 


7F201 


7H188 
7384 


7D031 


7D189 


7D036 


3882 15-S 100 


7F250 


7F251 
7F249 


7F285 


7B264 


7F284 
7F248 
7F251 
7F249 


7G267 
7F247 


(Continued) 


Part 
Number Description 


07-01D-6 


Extension Gasket 
Extension Assy 
Extension Housing Bushing 


Extension Housing Oil 
(Booted) Seal Assy 


M8- 1.25 x 30 Bolt (6 Req’d) 
Main Control Pump Screen 
Oil Screen Assy 

Manual Lever Shaft Retainer 
Pin 

Electronic Pressure Control 
Solenoid 

14.0 x 1.78 O-Ring Seal 
0.426 x 0.070 O-Ring Seal 


M14x 1.5 Hex Intermediate 
Detent Lever Nut 


Manual Valve Detent Lever 
Assy 


Park Pawl Actuating Rod 
Assy 


Parking Pawl Return Spring 
Park Rod Guide Cup 
Parking Brake Pawl 
Parking Pawl Shaft 


Manual Valve Detent Spring 
Assy 


M6- 1.0 x 40 Hex Flange 
Head Bolt 


Overdrive Servo Piston 
Spring 
Overdrive Servo Piston Assy 


2.85 Retaining Type TVP ‘‘H”’ 
Internal Ring 


Overdrive Servo Sleeve 
Assembly 

Reverse Band Servo Piston 
Spring 

Reverse Band Servo Piston 
Assy 


Reverse Band Servo Piston 
Cover Assy 

Internal 3 13/ 16 Retaining 
Ring 

2-3 Accumulator Piston 
Upper Seal 

2-3 Shift Accumulator Piston 


2-3 Accumulator Piston 
Lower Seal 


2-3 Shift Accumulator Piston 
Spring 

2-3 Shift Accumulator Spring 
Retainer 

1-2 Shift Accumulator Spring 
1-2 Shift Accumulator Seal 
1-2 Shift Accumulator Piston 


1-2 Accumulator Piston 
Lower Seal 


1-2 Shift Accumulator Spring 
1-2 Accumulator Cover 
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DESCRIPTION (Continued) 


Part 
Number Description 


7F294 


7384 


N6055 17-S 1000 


7F282 
70155 


7A008 
7D 100 


7H174 
7E195 


7H187 


7A100 
7H173 


70034 
7H111 


1-2 Shift Accumulator 
Retainer Seal 


2-1/ 16 Retaining Type Hu 
Internal Ring 


M6-1.0 x 16 Hex Head Bolt 
Valve Body Reinforcing Plate 


Valve Body Separator Upper 
Gasket 


Plate Control Valve Body 
Separator 


Valve Body Separating 
Lower Gasket 


Converter Drainback Valve 


1/4 Diameter Coast Booster 
Valve Shuttle Ball (8 Req’d) 


Solenoid Pressure Supply 
Screen 


Main Control Assy 


Valve Body Cover Plate 
Gasket 


Valve Body Cover Plate 
Solenoid Retainer 
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Part 
Number Description 


N806381-S1300 | M8-1.25 x 46 Hex Shoulder 


N807 178-S 1000 


7A098 
7A191 
7A194 


N605785-S 1036 


7L027 
7H141 


391139-S 


7G276 


7G484 


N805860-S 


7H186 


7G136 


Pilot Bolt 

M6- 1.0 x 18 Hex Head Bolt 
Oil Filter and Seal Assy 

Oil Pan Gasket 

Oil Pan 

M8- 1.25 x 18 Hex Flange 
Head Bolt 

Ceramic Case Magnet 
Transmission Oil 
Temperature Sensor 

0.864 x 0.070 O-Ring Seal (2 
Req'd) 

Wiring Connector Bulkhead 
Assy 

Shift Control Solenoid Assy 
6.07 x 1.70 O-Ring Seal (2 
Req'd) 

Shift Control Solenoid Hold 
Down Bracket 


Torque Converter Clutch 
Solenoid Assy 


N807179-S1000 | M6-1.0 x 52 Hex Flange 391130-S 
Head Bolt 391129-S 


0.489 x 0.070 O-Ring Seal 
0.176 x 0.070 O-Ring Seal 
(Continued) 


Torque Converter Oil Pump 


The 4R70W (AODE-W) uses a pressure plate-style The 4R70W (AODE-W) uses a geroter design oil 
torque converter clutch. pump. The pump is more efficient at lower engine 
speeds. It is also made of aluminum. 


OUTER ROTOR 


PRESSURE TURBINE STATOR IMPELLER 
PLATE 
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DESCRIPTION (Continued) 


Main Control Body 


Four electronic solenoids (two shift solenoids, a 

torque converter clutch solenoid and an electronic [Ya EPC SOLENOID 
pressure control solenoid) are installed on the valve Ayo < 

body. TCC SOLENOID 


—fP=es_ / SHIFT SOLENOIDS 
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Electronics 


The tie-in between the transmission, engine and other 
vehicle systems is electronic. This provides more 
accurate information (on temperature and altitude, for 
example) for smoother, more accurate shifting. 


NON- 
—— RANSMISSI!IO 
INPUTS 
CONTROL 
MODULE 
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DESCRIPTION (Continued) 


Selector and Shift Patterns 


The 4R70W (AODE-W) shift selector has six 
positions, ordered as follows: P,R,N,@,2 and 1. 


(P) Park 


There is no powerflow through the transmission in 
PARK range. The parking pawl locks the output shaft 
to the case to prevent the vehicle from rolling. 
However, for safety reasons, the vehicle parking 
brake should also be used when the vehicle is parked 
and not in use. The engine can be started in the PARK 
range. In addition, PARK must be selected before the 
ignition key can be removed. 


(R) Reverse 


Reverse gear enables the vehicle to be operated ina 
rearward direction, at a reduced ratio. There is engine 
braking in REVERSE. 


(N) Neutral 


There is no powerflow through the transmission in 
NEUTRAL. However, the vehicle’s wheels are free to 
move because the output shaft is not held by the 
parking pawl. The engine may be started in NEUTRAL, 
but the ignition key cannot be removed while the 
vehicle is in this range. 


(@) Overdrive 


Overdrive is the normal selector position for most 
forward driving conditions. This position provides all 
automatic shifts (first through fourth), application and 
release of the torque converter clutch and maximum 
fuel economy during normal operation. Overdrive may 
be cancelled by depressing the Transmission Control 
Switch (TCS) on the end of the gear selector lever. 
With overdrive cancelled the transmission will allow 
automatic shifts from first through third gears only. 
Overdrive shifting though all four gears may be 
activated again by depressing the TCS. This should be 
done at closed throttle for best shift response. 


(2) Second Gear 


Selection of the (2) second gear position provides 
second gear start and hold. Application of the torque 
converter clutch may also occur in this range, 
depending on transmission and vehicle conditions. 
This position can be selected when starting on slippery 
roads for improved traction, or engine braking. 


(1) Manual Low 


Selection of Manual 2 or MANUAL LOW position at 
idle will allow first gear operation only (no upshifts). If 
this position is selected at normal road speeds, the 
transmission will initially downshift into second gear, 
then downshift into first gear when vehicle speed falls 
below approximately 45 km/h (28 mph). 
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The MANUAL LOW position will provide engine 
braking, making it especially useful for descending 
steep grades. 
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OPERATION 


Torque Converter 


The torque converter for the 4R70W (AODE-W) is a 
four-element converter. It contains the standard three 
elements (impeller, turbine and stator) for transmission 
and multiplication of torque, plus a torque converter 
clutch for increased fuel economy in third and fourth 
gears. 


The operation of the main torque converter 
components is as follows: 


@ Rotation of the converter housing and impeller set 
the fluid in motion. 


@ The turbine reacts to the fluid motion from the 
impeller, transferring rotation to the geartrain. 


@ The stator redirects fluid going back into the 
impeller, allowing for torque multiplication. 


The addition of a torque converter clutch to the 
converter provides a mechanical link between the 
converter housing and the engine, allowing for direct 
transfer of power from the engine to the geartrain. 


The converter clutch pressure plate is applied and 


released by fluid pressure, which is controlled by the 
powertrain control module (PCM) (12A650) through 
an electronic solenoid in the valve body. 
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OPERATION (Continued) 


Cutaway View, 4R70W (AODE-W) Transmission 


Transmission, Automatic — 4R70W (AODE-W) 
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Geartrain 


Power is transmitted from the torque converter to the 
Ravigneaux geartrain components through the input 
shaft and stub shaft. The geartrain contains a 
compound planetary set connected by dual pinion 
gears. By holding or driving certain members of the 
gearset, four forward ratios and one reverse ratio are 
obtained and transmitted to the output shaft. The 
ratios are as follows: 


Members of the gearset are held or driven by a series 
of bands or clutches. The 4R70W (AODE-W) uses two 


bands, two one-way roller clutches and four friction 
clutches. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertegin (Priversain Aug, 1898 2014 
ALL RIGHTS RESERVED 


Main Geartrain Components 
Input Shaft 


The input shaft transfers speed and torque from the 
converter turbine to the geartrain. This shaft is splined 
to the turbine on one end and to the forward sun gear 
and stub shaft on the other end. 


Stub Shaft 


The stub shaft transfers power from the turbine shaft 
to the direct clutch cylinder during third and fourth gear 
operation. 


Compound Planetary Gearset 


The planetary gearset in the 4R70W (AODE-W) is a 
Ravigneaux-type set consisting of forward and 
reverse sun gears, a pinion carrier, long and short 
pinions and a ring gear. Members are driven or held to 
produce four forward gear ratios plus one reverse 
ratio. 


Output Shaft 


The output shaft provides torque to the propeller shaft 
and rear axle assembly. It is driven by the ring gear of 
the planetary gearset. 
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OPERATION (Continued) 
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Torque Converter Cover 
Torque Converter Clutch 
Turbine 
Stator 
Impeller 
7B164A Intermediate Clutch 
7B164E Reverse Clutch 
7B164D Forward Clutch 
(Continued) 


Electronics 


Shift timing , shift feel (line pressure) and torque 
converter clutch control in the 4R70W (AODE-W) are 
controlled electronically by the powertrain control 


module (PCM) (12A650) and its input / output network. 


The transmission control is separate from the engine 
control strategy in the PCM, although some of the 
input signals are shared. 
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7B164B Direct Clutch 

7F207 Input Shaft 

7F351 Stub Shaft 

7060 Output Shaft 

7A089 Planetary One-Way Clutch 
7D095 Reverse Band 

7F 196 Overdrive Band 


7A089 Intermediate One-Way 
Clutch 


Some input signals come from engine-related sensors 
(mass air-flow sensor (MAF) (12B579), engine coolant 
temperature sensor (ECT) (12A648), barometric 
pressure sensor (BARO) (12A644), etc.) to give the 
PCM an idea of the load and climate the engine is 
operating under. Some other inputs are based on 
driver inputs, such as accelerator pedal position which 
is related to the PCM by the throttle position (TP) 
(9B989) sensor. Still other inputs are provided by the 
transmission itself, from sensors such as the output 
speed sensor, the manual lever position sensor 
(controlled by driver placement of the shift lever) and 
the transmission oil temperature sensor. 
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OPERATION (Continued) 


Using all of these input signals, the PCM can determine 
when the time and conditions are right for a shift or 
converter clutch application. The PCM can also 
determine the line pressure needed to optimize shift 
feel. To accomplish these functions, the PCM controls 
four electronic solenoids—two On/Off solenoids for 
shifting, one pulse-width modulated (PWM) solenoid 
for torque converter clutch control or ‘‘controlled slip"’ 
of the torque converter clutch and an electronic 
pressure control (EPC) solenoid for line pressure 
control. 
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OPERATION (Continued) 


Sensor Inputs and Outputs 


INTAKE AIR TEMPERATURE 
(IAT) SENSOR 12697 


AIR CONDITIONING 
CLUTCH (ACC) 2884 


BRAKE ON/OFF 
(BOO) SWITCH 13480 


PROFILE IGNITION PICKUP (PIP) 
Si 


GNAL FROM IGNITION ELECTRONIC PRESSURE 
CONTROL MODULE (cae CONTROL (EPC) SOLENOID 
12K072 12A650 
ENGINE COOLANT 
TORQUE CONVERTER CLUTCH 
Ll iaeeitas a Paoagaa (TCC) SOLENOID 7G136 
MASS AIR FLOW SHIFT SOLENOID #1 
(MAF) SENSOR 1 POWERTRAIN (SS1) 
CONTROL 
MODULE 
(PCM) 
MANUAL LEVER POSITION SHIFT SOLENOID #2 
SENSOR (MLP) 9F479 (SS2) 
TRANSMISSION SPEED ON-BOARD DIAGNOSTIC 
SENSOR (TSS) 
TRANSMISSION OIL 
TRANSMISSION CONTROL 
ba a es hl oe INDICATOR LAMP (TCIL) 
THROTTLE POSITION 
(TP) SIGNAL 9B989 
VEHICLE SPEED 
SENSOR (VSS) 9E731 
TRANSMISSION CONTROL 
SWITCH (TCS) 
BAROMETRIC PRESSURE 
(BARO) SENSOR (12A644) 
INPUTS PROCESSOR OUTPUTS 


D11309-A 


Engine and Driver Demands The driver demands are transmitted to the PCM 


The PCM receives and sends electrical signals that through four components: 
are used to make the 4R70W (AODE-W) transmission 


more responsive to driver and vehicle needs. 
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OPERATION (Continued) 

@ Shift selector lever—The driver’s demand for a @ Brake pedal—A Brake On/Off 13480 (BOO) 
particular gear range is translated into an electrical switch tells the PCM when the brake is applied, 
signal for the PCM by the manual lever position indicating the driver demand to disengage the 
(MLP) sensor. converter. 

@ Accelerator pedal—The driver’s demand for torque @ Transmission Control Switch—A momentary 
and acceleration are sent mechanically to the contact switch that allows the driver to manually 
throttle body on the engine. A throttle position (TP) select three or four speed operations. 


(9B989) sensor then translates this mechanical 
motion into an electrical signal and sends it to the 
PCM. 


Component Feed to Powertrain Control Module 


D10226-B 


Part 
Number Description 


1 
2 


7115 Transmission Range PSOM Module 
Selector Shift Cable 
— Transmission Control Switch Accelerator Pedal 
(TCS) Brake Pedal 
(Continued) Cooler Lines 


4R70W (AODE-W) Transmission Electronic 
Control System 


The following is a list of the actuators and sensors 
used in controlling the transmission. 


@ Powertrain Control Module (PCM) (12A650) 
INPUTS 


@ Transmission Oil Temperature (TOT) Sensor 


(7H141) 
@ Manual Lever Position (MLP) Sensor (9F 499) 
@ Brake ON/OFF (BOO) Switch (13480) 
@ Transmission Control Switch (TCS) 
@ Electronic Ignition (El) System (12A297) 
@ Air Conditioning Clutch (ACC) (2884) 
@ Mass Air Flow (MAF) Sensor (12B579) 
@ Throttle Position (TP) Sensor (7M101) 


@ Engine Coolant Temperature (ECT) Sensor 
(12A648) 


@ Intake Air Temperature (IAT) Sensor (12697) 
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OPERATION (Continued) 


@ Transmission Speed Sensor (TSS) 


@ Programmable Speedometer /Odometer Module 
(PSOM) 


@ Barometric Pressure (BARO) Sensor (12A644) 
OUTPUTS 
Transmission Control Indicator Lamp (TCIL) 
@ Shift Solenoid Assembly 

— Shift Solenoid 1 (SS- 1) (7G484) 

— Shift Solenoid 2 (SS-2) (7G484) 


Transmission, Automatic — 4R70W (AODE-W) 


@ Electronic Pressure Control 
(EPC) Solenoid (7G383) 


@ Torque Converter Clutch 
Control (TCC) (7G136) 


® Transmission Control Indicator Light (TCIL) 


4R70W (AODE-W) Transmission Electronic Control System, Actuators and Sensors 


Engine Coolant Temperature 
(ECT) Sensor 


1 — Transmission Control 
Switch/ Transmission 
Control Indicator Lamp 
(TCS/TCIL) 

2 13480 Brake On/Off (BOO) Switch 

3 12A648 


(Continued) 


Part 
Number Description 


\\ \\ \ \ \ 
yi 
D11312-A 
Part 
Number Description 

12A697 Intake Air Temperature (IAT) 

Sensor 
9B989 Throttle Position (TP) Sensor 
12B579 Mass Air Flow (MAF) Sensor 


2884 Air Conditioning Clutch 
(ACC) 

Manifold Absolute Pressure 
(MAP) Sensor 


Ignition Control Module (ICM) 


9F479 


12A199 
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OPERATION (Continued) 


Powertrain Control Module 


D10130-A 


The operation of the 4R70W (AODE-W) automatic 
transmission is controlled by the powertrain control 
module (PCM). Many input sensors provide 
information to the PCM. The PCM then controls 
actuators which determine transmission operation. 


Diagnostic Trouble Codes (DTCs): 511,512 and 
513 


Engine Coolant Temperature (ECT) Sensor 


ELECTRICAL 
CONNECTOR 


ENGINE 
COOLANT 


TEST PIN 46 SIG RTN (ECT) SENSO 


TEST PIN 7 ECT VEHICLE 


HARNESS 
CONNECTOR 


D10147-A 


The engine coolant temperature (ECT) sensor detects 
temperature of engine coolant and supplies 
information to the PCM. 


The ECT sensor is installed into the heater outlet fitting 
or cooling passage on the engine. For engine control 
applications, the ECT signal is used to modify ignition 
timing, EGR flow and air-to-fuel ratio as a function of 
engine coolant temperature. On electronic instrument 
clusters, the ECT output is used to control the coolant 
temperature indicator. 


Transmission Function: The ECT sensor is used to 
control torque converter clutch operation. 


Symptoms: Torque converter clutch will always be 
off, resulting in reduced fuel economy. 


DTC’s: 116, 117 and 118 


Transmission, Automatic — 4R70W (AODE-W) 


Intake Air Temperature (IAT) Sensor 


[ifs 


INTAKE AIR 


TEMPERATURE 
*TEST PIN 25 O——— ACT (IAT) SENSOR 
TEST PIN 46 ©——SIG RTN VEHICLE 
HARNESS 
CONNECTOR 


D10155-B 


The sensor provides the multiport fuel injection (MFI) 
system with mixture (fuel and air) temperature 
information. The IAT is used both as a density 
corrector for airflow calculation and to proportion cold 
enrichment fuel flow. 


The sensor is installed into a cylinder runner of the 
intake manifold or mounted in the air cleaner assembly 
and provides the fuel system with mixture temperature 
information. The sensor input is used as a density 
corrector for airflow calculations and to proportion 
cold enrichment fuel flow. 


Transmission Function: IAT is used in determining 
EPC pressure. 


Symptoms: Incorrect EPC pressure either high or low 
will result in either harsh or soft shifts. 


DTC’s: 114, 112 and 113 


Transmission Control Switch (TCS) 


TEST PIN 32 


@—— LG/W —TCIL 
FUSE PANEL LED 
@_ R/Y TCIL 


o——T/LB TCS 


TEST PIN 41 TRANSMISSION CONTROL 
SWITCH HARNESS CONNECTOR 


*TEST PINS LOCATED ON BREAKOUT BOX. ALL HARNESS 
CONNECTORS VIEWED INTO MATING SURFACE. 


TO KEYPWR 


D11836-A 


Description 


The transmission control switch is a momentary 
contact switch. When the switch is pressed, a signal is 
sent to the PCM to allow automatic shifts from first 
through fourth gears or first through third gears only. 
The PCM then energizes the transmission control 
indicator lamp (TCIL). 


NOTE: TCIL will also flash if the EPC circuit is shorted. 
Sensor: Transmission Control Switch (TCS) 


Transmission Function: Disable fourth gear 
operation. 


07-01D-16 
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OPERATION (Continued) 
Symptoms: No overdrive cancel when switch is Transmission Oil Temperature (TOT) Sensor 
cycled. 
DTC: 632 tested during Key On Engine Off (KOEO) 
TEST PIN 46 ) 
Self-Test. fect cis OT 
Transmission Control Indicator Lamp (TCIL) els 
WHITE/RED RED 
STRIPE 
TCS 
TCIL TOT+ TOT RETURN 
D11837-A 
Transmission Function: Indicates overdrive cancel Le 
mode activated (lamp ON) and EPC circuit shorted 
(lamp flashing). wy 


Symptoms: FAILED ON - Overdrive cancel mode 


always indicated, no flashing for EPC circuit shorted. 
FAILED OFF - Overdrive cancel mode never indicated, 
no flashing for EPC circuit shorted. 2 — 
S| 
DTC: 631 ee 
CONNECTOR 


THERMISTOR WIRE PINS 
D10158-B 


The transmission oil temperature (TOT) sensor is 
located on the transmission main control in the 
transmission sump. It is a temperature sensitive device 
called a thermistor. It sends a voltage signal to the 
PCM. The voltage signal varies with transmission fluid 
temperature. 


Transmission Function: 


The PCM assembly uses this voltage signal to 
determine whether a cold start shift schedule is 
necessary. The shift schedule is compensated when 
the transmission fluid temperature is cold. The PCM 
also inhibits torque converter clutch operation at low 
transmission fluid temperatures and corrects EPC 
pressures for temperature. 


Symptoms: 


Converter clutch engagement and stabilized shift 
schedules happen too soon after a cold start. 


DTC’s: 636, 637 and 638 
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OPERATION (Continued) 


Manual Lever Position (MLP) Sensor 


[item] Gireut/Gotor [Description 
[+ | asoavin | powsignalneturn 
[2 | sswik [set 
[4 | 20870 [accessonFeed 
[—s | eenne [sn 
[2 | 18087 | Resistance SignaltoPow 


The manual lever position (MLP) sensor sends a signal 
to the PCM assembly, which indicates position of the 
shift lever (P,R,N,@,2, 1). The MLP sensor is located 
on the outside of the transmission on the manual lever 
shaft. 


NOTE: The sensor also contains the park / neutral 
position and backup lamp circuits. 


Transmission Function: 

Determines desired gear and EPC pressure. 
Symptoms: 

Engagement concerns, wrong gear, no shifts. 
DTC’s: 634 and 522 


Transmission, Automatic — 4R70W (AODE-W) 


Brake ON/OFF (BOO) Switch 


HOT AT ALL TIMES 


/P 

FUSE 

PANEL 
STOPLAMP 


SWITCH 


TEST PIN 2 @——BOO 


STOPLAMP 


D10192-B 


The Brake ON/OFF (BOO) switch tells the PCM when 
the brakes are applied. The switch closes when 
brakes are applied and opens when they are released. 


Transmission Function: 


Disengage torque converter clutch when brake is 
applied. 


Symptoms: 


Failed ‘‘ON’’—torque converter clutch will not engage 
at less than one-third throttle. 


Failed ‘‘OFF’’ or not connected—torque converter 
clutch will not disengage when brake is applied. 
DTC: 536 


Electronic Ignition (El) 


ICM MODULE 


CRANKSHAFT POSITION 
SENSOR (CKP) 


D10193-B 


The electronic ignition consists of a crankshaft 
position (CKP) sensor (12A 127), ICM, two four tower 
coil packs and the PCM. The ICM operates by sending 
crankshaft position information from the CKP sensor 
to the ICM. The module generates a PIP signal (engine 
rpm) and sends it to the PCM. 


07-01D-18 
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OPERATION (Continued) 


Transmission Function: 


Uses rpm signal in the transmission strategy. 
Wide-open throttle (WOT) shift control, torque 
converter clutch control and EPC pressure. 


Symptoms: 
Harsh engagements and shifts, late WOT shift, no 
torque converter clutch engagement. 


DTC’s: 211, 212, 214 through 217, 
232, 238 and 241 


Air Conditioning Clutch (ACC) 


WAC 
RELAY 
(NORMALLY 
OPEN) 


TO VPWR 
TEST PIN 10 


A/C CLUTCH A/C 
CYCLIC CLUTCH 
PRESSURE se 

SWITCH TOA 


DEMAND SWITCH D10194-A 


An electro-magnetic clutch is energized when the 
clutch cycling pressure switch closes. The switch is 
located on the suction accumulator / drier. The closing 
of the switch completes the circuit to the clutch and 
draws it into engagement with the compressor drive 
shaft. 


Transmission Function: 


Adjust EPC pressure when A/C compressor clutch is 
engaged to compensate for additional load on the 
engine. 


Symptoms: 


Failed ‘‘ON’’—EPC pressure slightly low with A/C 
OFF. 


ft ‘“OFF’’—EPC pressure slightly high with A/C 
N. 


DTC: 539 


Transmission, Automatic — 4R70W (AODE-W) 


Mass Air Flow (MAF) Sensor 


TEST PIN 50 cal 


MAF ~—D 
TEST PINS ©—RTN—C 
TEST PIN 40 
TEST PIN 60 o-pWite 


TEST PIN 37 O-ypwr-e-A 
TEST PIN 57 lL e 


MASS AIR FLOW (MAF) 
SENSOR VEHICLE HARNESS 
CONNECTOR 


D10195-A 


The mass air flow (MAF) sensor directly measures the 
mass of air flowing into the engine. The sensor output 
is a DC (analog) signal ranging from 0.5 volt to 5 volts 
used by the PCM to calculate injector pulse width. For 
transmission strategies this sensor is used for EPC 
pressure control, shift and torque converter clutch 
scheduling. 


Transmission Function: 


EPC pressure control, shift and torque converter 
clutch scheduling. 


Symptoms: 


High/low EPC pressure, incorrect shift schedule, 
incorrect converter engagement scheduling and 
symptoms similar to a throttle position (TP) sensor 
malfunction. 


DTC’s: 157, 158, 159, 184 and 185 


Throttle Position (TP) Sensor 


TEST PIN 46 O—SIG RTN 
TEST PIN 47@——-TP 
TEST PIN 26 O@—VREF 


THROTTLE 
POSITION (TP) 
SENSOR 
VEHICLE 
HARNESS 
CONNECTOR 


D10196-A 


The throttle position (TP) sensor is a potentiometer 
mounted on the throttle body. The TP sensor detects 
the position of the throttle plate and sends this 
information to the PCM as a varying voltage signal. 


Transmission Function: 


Shift scheduling, EPC pressure control, torque 
converter clutch control. 
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OPERATION (Continued) 


Symptoms: 


Harsh engagements, firm shift feel, abnormal shift 
schedule, torque converter clutch does not engage, 
torque converter clutch cycling. 


DTC’s: 121, 122, 123, 124, 125 and 167 


Transmission Speed Sensor (TSS) 


SRTN 


TEST PIN 46 
TEST PIN 5 


TSS D10197-B 


A transmission speed sensor (TSS) is a magnetic 
pickup, located at the output shaft ring gear that sends 
a signal to the PCM to indicate transmission output 
shaft speed. 


Transmission Function: 


Torque converter clutch control, shift scheduling, used 
in determining EPC pressure. 


Programmable Speedometer/Odometer Module (PSOM) 


RABS SPEEDOMETER 
SPEED ODOMETER 
SENSOR MODULE 


we 
a 
(pt. 


(PSOM) 


REAR 


BRAKE 
MODULE 


3) VSS(+) 


mo 


PROGRAMMABLE [<- 


ANTI-LOCK 


Symptoms: 


No converter engagements, harsh shifts, abnormal 
shift schedules. 


DTC: 639 


Barometric Pressure (BARO) Sensor 


TEST PIN 46 ©—SIG RTN 
TEST PIN 45 ©MAP/ODP SIG 
TEST PIN 26 ©—— VREF 


MAP/BARO SENSOR 
VEHICLE 

HARNESS 
CONNECTOR 


D11831-A 


The Barometric Pressure (BARO) Sensor measures 
barometric pressure to produce an electrical signal. 
The PCM uses this information to determine the 
altitude at which the vehicle is operating. The PCM 
then adjusts the transmission shift schedule for the 
altitude. 


Transmission Function: 


Used as an input to determine shift schedule and EPC 
pressure for altitude operation. 


Symptoms: 
Firm shift feel, late shifts at altitude. 
DTCs: 126, 129 


SPEED 
CONTROL 
MODULE 


D11826-A 
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OPERATION (Continued) 


The Programmable Speedometer /Odometer Module 
(PSOM) receives input from the Rear Anti-Lock Brake 
System (RABS) Speed Sensor, which is mounted on 
the rear axle differential housing. The PSOM 
processes this input signal information and relays it to 
the speed control module and the powertrain control 
module (PCM). This signal tells the PCM the vehicle 
speed in MPH. 


Transmission Function: 
Module upshift schedules. 
Symptoms: 

Shift hunting on grades. 
DTC: 452 


Shift Solenoid Assembly (SS-1 and SS-2) 


TEST PIN 52@——SS2——,—” 


TEST PIN 51 oS 7 
TEST PIN 37, 5-*—SS VPWR 


VPWR+ 


SHIFT SOLENOID 
NO. 2 (SS2) 


SHIFT SOLENOID 
NO. 1 (SS1) 


D10199-B 


Two ON/OFF solenoids are used for electronic shift 
scheduling. One unit containing the two solenoids is 

located in the main control assembly. The solenoids 
are two-way, normally open style. 


Transmission Function: 


Solenoids SS-1 and SS-2 provide gear selection of 
first through fourth gears by controlling the pressure to 
the three shift valves. 

SS-1 Symptoms: 


Improper gear selection depending on failure mode 
and manual lever position. 
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Failed ‘‘ON’’—first and fourth gear only. 
Failed ‘‘OFF’’—second and third gear only. 
DTC’s: 617", 618", 619" and 62 1* 

SS-2 Symptoms: 


Improper gear selection depending on failure mode 
and manual lever position. 


Failed ‘‘ON’’—third and fourth gear only. 
Failed ‘‘OFF’’—first and second gear only. 
DTC’s: 618", 619” and 622° 

SS-1 and SS-2 Symptoms: 

Both failed ‘‘ON’’—fourth gear only. 

Both failed ‘‘OFF’’—second gear only. 
DTC’s: 621* and 622° 


* Output circuit check, generated only by electrical 
conditions. 


* May also be generated by some non-electrical 
transmission component condition. 


Torque Converter Clutch (TCC) Solenoid 


4-TCC VPWR-®TEST PIN 37, 57 
TCC ———©® TEST PIN 53 


WHITE/GREEN 


STRIPE enEeN 


D10200-B 


The torque converter clutch (TCC) solenoid is used to 
control the apply and release of the torque converter 
Clutch. 


Transmission Function: 
Used to engage the torque converter clutch. 
Symptoms: 


Failed ‘‘ON’’—engine stalls in second gear (6), 2 
range) at low idle speeds with the brake applied. 


Failed ‘‘OFF’’—converter never engages. 
DTC’s: 628", 652* and 656” 
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OPERATION (Continued) 


* Output circuit check, generated only by electrical 
conditions. 


“* May also be generated by some non-electrical 
transmission component condition. 


Electronic Pressure Control (EPC) Solenoid 


EPC—————©® TEST PIN 38 
EPC VPWR©®TEST PIN 37, 38 


WHITE/BLUE 
STRIPE 


VPWR (EPC) + 
oe BLUE 


D10201-B 


The electronic pressure control (EPC) solenoid 
regulates transmission EPC (TV) pressure. EPC valve 
pressure is used to control line pressure and the 2-3 
backout valve function. 


Actuator: 
Electronic pressure control (EPC) 
Transmission Function: 


Regulates EPC pressure, 2-3 backout valve control, 
line pressure. 


Symptoms: 


Failed ‘‘ON’’—Minimum EPC pressure (minimum 
capacity), limit engine torque (alternate firing). 


Failed ‘‘OFF’’— Maximum EPC pressure, harsh 
engagements, harsh shifts. 


DTC’s: 624 and 625 
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Transmission, Automatic — 4R70W (AODE-W) 


Shift Solenoid Failure Modes 
Shift solenoid failure ‘‘always ON”’: 


Failed ‘‘ON’”’ due to PCM and/or vehicle wiring 
concerns, solenoid electrically or hydraulically stuck 
“ON” (TCS off). 


Transmission Selector Lever Position 
SS-1 
ALWAYS ON: 


PCM Gear Actual Gear 
Commanded Obtained 
2 
3 
4 
*No Engine Braking 


Transmission Selector Lever Position 
SS- 


2 
PCM Gear Actual Gear 
Commanded Obtained 


o* 
2 
3 
4 


*No Engine Braking 
Shift solenoid failure ‘‘always OFF”’: 


Failed ‘‘OFF’’ due to PCM assembly and/or vehicle 
wiring concerns, solenoid electrically or hydraulically 
stuck ‘‘OFF’’ (TCS off). 


Transmission Selector Lever Position 
SS-1 
ALWAYS 
OFF: 
PCM Gear Actual Gear 
Commanded Obtained 


2 
3 
4 


*No Engine Braking 


Transmission Selector Lever Position 


SS-2 
ALWAYS 
OFF: 
PCM Gear Actual Gear 
Commanded Obtained 


1 1 
2 2 
3 2 
4 1 


1 
1 
4 
4 
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OPERATION (Continued) 


4R70W (AODE-W) Solenoid Operations 


4R70W (AODE-W) Solenoids 


4R70W (AODE-W) Solenoids 


PCM 
Commanded 


Gear 
Selection 
Position 


Gear PCM 
Selection| Commanded 
Position Gear 


* When a manual pull-in occurs above a calibrated 
speed the transmission will downshift from the higher 
gear until the vehicle speed drops below this 
calibrated speed. 


EC = Electronically Controlled 
(Continued) HD = Hydraulically Disabled 


Transmission— 4R70W (AODE-W) 


LB/Y MANUAL LEVER 
TEST PIN30 @————-——— MLPS POSITION SENSOR 
VEHICLE HARNESS 
CONNECTOR 
DG/W = TRANSMISSION SPEED 
TEST PINS @©O————TSS a SENSOR VEHICLE 
HARNESS CONNECTOR 
TEST PIN 53 
TEST PIN 38 
TEST PIN 49 
TEST PIN 46 
TEST PIN 51 
TEST PIN 37 
TEST PIN 57 


TEST PIN 52 


D10204-B 
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DIAGNOSIS AND TESTING 


The following diagnosis sequence is a proven method 
for troubleshooting the 4R70W (AODE-W) 
transmission. DO NOT attempt short cuts or assume 
the critical checks and adjustments have already been 
performed. 

This diagnosis covers electronic and 

hydraulic /mechanical concerns from the transmission 
connector to internal transaxle components. Refer to 
the Powertrain Control /Emissions Diagnosis Manual’ 
for electronic concerns from the transmission 
connector through the vehicle electronic system. 


Required Equipment: 


@ Powertrain Control /Emissions Diagnosis Manual’ 


@ Rotunda SUPER STAR Il Tester 007-004 1A or 
equivalent 


@ Rotunda Transmission Tester 007-00085 or 
equivalent 


@ Rotunda Digital Volt-Ohmmeter 0 14-00407 or 
equivalent 


@ MLP Tester D89T-70010-A or equivalent 


@ Gear Position Sensor Adjuster T492P-70010-AH or 
equivalent 


4R70W (AODE-W) Diagnostic Sequence 


1. Determine customer concern relative to vehicle 
usage. 


® Hot or cold vehicle operating temperature 
@ Hot or cold ambient temperatures 

@ Type of terrain 

@ Vehicle loaded /unloaded 

@ City or highway driving 


2. Fluid level and condition check. Check for 
contamination or burnt smell. Check for leaks. 


3. Roadtest vehicle to confirm customer concern. 


4. Inspect vehicle for non-Ford approved add-on 
devices such as: cellular phones, speed controls, 
CB radio, linear boosters, back up alarm signals, 
computers etc., that if not installed properly will 
affect EEC-IV system or transmission function. 
Pay particular attention to add-on wiring splices. 


5. Check shift linkage for proper adjustment. 


6. After road test with vehicle at normal operating 
temperature perform a EEC-IV On-Board 
Diagnostics Quick Test using SUPER STAR Il 
Tester 007-004 1A or equivalent as outlined in 
Section 5A of the Powertrain Control /Emissions 

Diagnosis Manual’. 


1 Canbe purchased as a separate item. 


Service all diagnostic trouble codes (DTC’s) as 
Outlined in the Powertrain Control /Emissions 
Diagnosis Manual’. Service all non-transmission 
codes first before servicing any transmission 
codes. If any transmission diagnostic trouble 
codes are still present or if referred to this 
Section after performing the pinpoint tests 
outlined in the Powertrain Control / Emissions 
Diagnosis Manual, ' refer to the Pinpoint Test 
Index in this Section to determine the appropriate 
pinpoint test required to diagnose the diagnostic 
trouble code. 


If transmission continuous codes are set during 
Quick Test, perform the Drive Cycle Test as 
outlined in this Section. 


If no transmission codes are set during Quick 
Test, use Rotunda Transmission Tester 
007-00085 or equivalent as outlined under 
Transmission Tester Instructions to isolate the 
condition to the transmission or to the vehicle 
harness and powertrain control module (PCM). 


Diagnostic Hydraulic / Mechanical Routine 
Chart Instructions 


The 4R70W (AODE-W) Hydraulic / Mechanical Routine 
charts are used to separate electrical from 
mechanical causes or concerns. 


Refer to the following guidelines: 
Define major concern. 


Eliminate possible causes in the electrical 
cause/concern column 200 numbers. 


Eliminate possible causes in the 
hydraulic / mechanical cause /concern column 
300 numbers. 


NOTE: The items listed under the main headings 
are arranged in order of disassembly. 


Preliminary Diagnostics 


@® Check Fluid /Level Condition 

@ Vehicle at Normal Operating Temperature 

@ Visual Inspection of Harness Connections / Wiring 
@ Were On-Board Diagnostics run? 

@ Check for leaks 

@ Check for Electronic Add-On Items 

@® Check for Vehicle Modifications 

® Check Shift Linkage for Proper Adjustment 
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DIAGNOSIS AND TESTING (Continued) 


@ Validate Customer Concern 
— Upshift 
— Downshift 
— Coasting 
— Engagement 


— Noise/Vibration 
*RPM Dependant 
*Vehicle Speed Dependant 
*Shift Dependant 
*Gear Dependant 


DIAGNOSTIC ROUTINES INDEX 


ROUTINES 


MECHANICAL 
ELECTRICAL (1) HYDRAULIC 


Engagement Concerns 
No Forward 

No Reverse 

Harsh Reverse 

Harsh Forward 

Delayed/ Soft Reverse 
Delayed/ Soft Forward 


Shift Concerns 
Some /AIll Shifts Missing 
Timing Concerns 
—Early/Late 
—Erratic 
Feel 
—Soft/ Slipping 
—Harsh 
No First Gear, Engages in Higher Gear 
No Manual First Gear 
No Manual Second Gear 
Converter Operation Concerns 
No Apply 
Always Applied / Stalls Vehicle 
Cycling / Shudder / Chatter 
Other Concerns 
No Engine Braking in 2nd Gear, Manual 2nd or Manual 1st Position 
Shift Lever Efforts High 
External Leaks 
Poor Vehicle Acceleration 
Noise / Vibration - Forward or Reverse 
Engine will not Crank 
No PARK Range 
Overheating 


Reference 
Hydraulic Pressure Chart 


(1) Perform electrical routine first. 


TD 10375B 


No Forward Engagements 


Possible Component Reference/Action 


(Continued) 
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DIAGNOSIS AND TESTING (Continued) 


No Forward Engagements (Cont’d) 


Possible Component Reference/ Action 


301 — HYDRAULIC /MECHANICAL ROUTINE 
Fluid 
—Improper level 
—Condition 
Shift Linkage 
—Damaged, misadjusted 


— Adjust fluid to proper level. 
—Inspect as outlined under Fluid Condition Check. 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify MLP sensor is properly adjusted. Refer to 
Transmission, Assembly. 


Improper Pressures 


—Low forward clutch pressure, 
Low line pressure 


~——Check pressure at line and forward clutch tap. Refer to Pressure 
Chart for specification. If pressures are low, check the following 
possible components: 

oil filter and seal assembly, main controls, pump assembly, forward 
clutch assembly. 


Oil Filter and Seal Assembly 
—Plugged, damaged 
—Filter seal damaged 


—Replace filter and seal assembly. 


Main Controls 


—3-4 shift valve, main regulator valve, orifice control valve, manual 
valve 
—stuck, damaged 


—Bolts not tightened to specification 
—Gaskets damaged 
—2-3 accumulator and seals damaged 


—Inspect for damage. Service as required. 


—Retighten bolts to specification. 

—Inspect gasket for damage and replace. 

—Inspect piston, seals and bore for damage. Service as required. 
Pump Assembly 

—Bolts not tightened to specification —Retighten bolts to specification. 

—Porosity/cross leaks and ball missing or leaking, plugged hole —Inspect for porosity and leaks. Service as required. 

—No. 3 and No. 4 seal rings damaged —Inspect seals for damage. Service as required. 

—Gaskets damaged —Inspect for damage and replace. 


Forward Clutch Assembly 


—Seals, piston damaged —Inspect seals for damage. Service as required. 


—Check balls damaged, missing, mislocated, not seating properly —Inspect for mislocation, poor seating, damage. Replace cylinder 
as required. 


—Friction Elements damaged or worn —Check for abnormal wear, damage. Service as required. 


Low One-Way Clutch Assembly (Planetary) 

—Worn, damaged or assembled wrong —Inspect for damage. Service as required. 
Output Shaft 

—Sleeve/pin damaged —Inspect for damage. Service as required. 


TD10377B 


No Reverse Engagement 


[202—ELECTRICALROUTINE | 
[NoElectricalConcems 
|302—HYDRAULIC/MECHANICALROUTINE§ | 


Fluid 

—Improper level 
—Condition 
Shift Linkage 
—Damaged or misadjusted 


—Adjust fluid to proper level. 
—Inspect as outlined under Fluid Condition Check. 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


improper Pressures 


(Continued) 
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DIAGNOSIS AND TESTING (Continued) 


No Reverse Engagement (Cont’d) 


Possible Component Reference/ Action 


—Low reverse clutch pressure, —Check pressure at line pressure tap. Refer to Hydraulic Pressure 
Low reverse band pressure, Chart for specifications. If pressures are low, check the following 
Low line pressure possible components: 


oil filter and seal assembly, main controls, reverse servo, pump 
Oil Filter and Seal Assembly 
—Plugged, damaged 


assembly, reverse clutch assembly. 
Main Controls 


—Replace filter and seal assembly. 
—No. 6 shuttle ball, manual valve, main regulator valve, 1-2 


—Inspect for damage. Service as required. 
accumulator seals stuck or damaged 


—Bolts not tightened to specification. 
——Gasket damaged 


—Retighten bolts to specification. 
—Inspect for damage and replace. 


Low Reverse Servo 
—Seals (piston and cover) damaged 

—Servo cover retaining ring assembled wrong 
—<Anchor pins (case) damaged 


—Inspect for damage. Service as required. 


Pump Assembly 
—Bolts not tightened to specification. 

—Porosity/cross leaks/ball missing or leaking, plugged hole 
—Gasket damaged 

—No. 1 and 2 seal rings damaged 


—Retighten bolts to specification. 
—Inspect pump assembly. Replace as required. 
—Inspect for damage and replace. 

—Inspect for damage. Service as required. 


Reverse Clutch Assembly 
—Seals, piston damaged 
—Check ball missing or damaged 
—Friction elements damaged or worn 


Low Reverse Band 
—Band, servo, anchor pins damaged or worn —Inspect for damage. Service as required. 


TD 10379B 


—Inspect for damage. Service as required. 


Harsh Reverse Engagement 


Possible Component Reference/ Action 
203 — ELECTRICAL ROUTINE Oe 


Powertrain Control System 


—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control /Emissions Diagnosis 
Vehicle wiring harnesses, Manual’ for diagnosis. Perform engagement test, EPC test and 
PCM, Pinpoint Tests B and E using transmission tester (007-00085) as 
TOT sensor, outlined. Service as required. Clear codes, road test and rerun 
EPC solenoid Self-Test. 


303 — HYDRAULIC/ MECHANICAL ROUTINE ane eae eneinaiee eee a eneemriety 


Fluid 

—lImproper level —Adjust fluid to proper level. 

—Condition —Inspect as outlined under Fluid Condition Check. 
Shift Linkage 


—Damaged or misadjusted —Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Improper Pressures 


—High line pressure —Check pressure at line and EPC pressure taps. Refer to Hydraulic 
High EPC pressure Pressure Chart for specifications. If high, check the following 
possible components: main controls, oil filter and seal assembly. 


Oil Filter and Seal Assembly 
—Plugged or damaged —Replace filter and seal assembly. 
—Filter seal damaged 


Main Controls 


(Continued) 
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DIAGNOSIS AND TESTING (Continued) 


Harsh Reverse Engagement (Cont’d) 


Possible Component Reference / Action 


—No. 6 Shuttle ball, No. 5 check ball, manual valve, main regulator —Inspect for damage. Service as required. 
vaive stuck, damaged or missing 


—Bolts not tightened to specification 
—Gasket damaged 
—EPC solenoid stuck or damaged 


—Retighten bolts to specification. 
—Inspect for damage and replace. 


—Inspect for damage, contamination. Perform EPC test in Routine 
No. 203. Service as required. 


Low Reverse Servo 
—Seals (piston and cover) damaged 

—Servo cover retaining ring assembled wrong 
—dAnchor pins (case) damaged 


—Inspect for damage. Service as required. 


Pump Assembly 
—Bolts not tightened to specification 
—Porosity/cross leaks 

—Gasket damaged 

—No. 1 and No. 2 seal rings damaged 


—Retighten bolts to specification. 

—Inspect pump assembly. Replace as required. 
—Inspect for damage and replace. 
—Inspect for damage. Service as required. 
Reverse Clutch Assembly 
—Seals, piston damaged 
—Check ball missing or damaged 
—Friction elements damaged, worn 
—Return spring piston damaged, worn 


Low Reverse Band 
—Band, servo, anchor pin damaged or worn —Inspect for damage. Service as required. 


TD 1038 1B 


—Inspect for damage. Service as required. 


Harsh Forward Engagement 


Possible Component Reference/ Action 
204 — ELECTRICAL ROUTINE eee el 


Powertrain Control System 


—Electrical inputs / outputs, 
Vehicle wiring harnesses, 
PCM, 


—Run Self-Test. Refer to Powertrain Control /Emissions Diagnosis 
Manual® for diagnosis. Perform engagement test, EPC test and 


Pinpoint Tests B and E using transmission tester (007-00085) as 
TOT sensor, outlined. Service as required. Clear codes, road test and rerun 
EPC solenoid Self-Test. 


304 — HYDRAULIG/ MECHANICAL ROUTINE ee 
Fluid 
—Improper level 


—Condition 


—Adjust fluid to proper level. 
—Inspect as outlined under Fluid Condition Check. 


improper Pressures 
—High forward clutch pressure, 
High line pressure, 
High EPC pressure 


—Check pressure at line, EPC and forward pressure taps. Refer to 
Hydraulic Pressure Chart for specifications. If pressures are high, 
check the following possible components: main controls, pump 
assembly. 


Main Controls 


—Main regulator valve, 
2-3 Backout valve 
2-3 Accumulator seal/retainer stuck, damaged 


—Bolts not tightened to specification 
—Gaskets damaged 
—EPC solenoid stuck or damaged 


—Inspect and service as required. 


—Retighten bolts to specification. 
—Inspect for damage and replace. 


—Inspect for damage or contamination. Perform EPC test in Routine 
No. 204. Service as required. 


Pump Assembly 
—Bolts not tightened to specification 
—Porosity / cross leaks 

—Gaskets damaged 


(Continued) 


—Retighten bolts to specification. 
—Inspect for porosity /leaks. Replace pump as required. 
—Inspect for damage and replace. 


3 Canbe purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


Harsh Forward Engagement (Cont’d) 


Possible Component Reference/Action 


Forward Clutch Assembly 
—Check balls missing or damaged 


—Inspect for mislocation, poor seating, damage. Replace forward 
clutch cylinder. 


— Inspect for damage. Service as required. 
—Inspect for damage. Service as required. 
—Inspect for damage. Service as required. 


—Friction element damaged or worn 
—Forward clutch wave spring damaged 
——Forward clutch return spring damaged 


TD 10383B 


Delayed/Soft Reverse Engagement 


ee a 
[NoElecwioalGoncems _=SSSC~S~C~“~—SC~“~SCSt*idSCSCCSSSCSCSSSCSSSCSSSSS 
[305 — HYDRAULIC/MEGHANIGALROUTINE——SOSC~“~*~idCSC“‘CNSCNC#C#”#C‘<NSCN#SC“‘CSNSCNCNCNNNT 


Fluid 
—%Improper level —Adjust fluid to proper level. 
—Condition —Inspect as outlined under Fluid Condition Check. 
Shift Linkage 
—Damaged, misadjusted —Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 
Improper Pressures 
-—Low reverse clutch pressure —Check pressure at line tap. Refer to Hydraulic Pressure Chart for 
Low reverse band pressure specifications. If pressures are low, check the following possible 
Low line pressure components: main controls, pump assembly, reverse clutch 
assembly, reverse servo. 
Oil Filter and Seal Assembly 
—Plugged, damaged —Replace filter and seal assembly. 
—Filter seal damaged 


Main Controls 
—No. 6 shuttle ball, 1-2 accumulator seals, manual valve, main —Inspect for damage. Service as required. 


regulator valve stuck or damaged 

—Bolts not tightened to specification. —Retighten bolts to specification. 
—Gaskets damaged —Inspect for damage and replace. 

Low Reverse Servo 

—Seals (piston and cover) damaged —Inspect for damage. Service as required. 
—Servo cover retaining ring assembled wrong. 

Pump Assembly 

—Bolts not tightened to specification. —Retighten bolts to specification. 
—Porosity/cross leaks/ball missing or leaking —Inspect pump assembly. Replace as required. 
—Gaskets damaged —Inspect for damage and replace. 

—No. 1 and No. 2 seal rings damaged —Inspect for damage. Service as required. 
Reverse Clutch Assembly 

—Seals, piston damaged —Inspect for damage. Service as required. 
—Check ball missing or damaged 

—Friction elements damaged, worn 

—Return spring and piston damaged, worn 


Low Reverse Band 
—Damaged, worn —Inspect for damage. Service as required. 


TD 10385B 
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DIAGNOSIS AND TESTING (Continued) 


Delayed /Soft Forward Engagement 
Possible Component 


Reference/ Action 
206 — ELECTRICAL ROUTINE 


No Electrical Concerns ee ee 
306 — HYDRAULIC /MECHANICAL ROUTINE [eae gS 


Fluid 

—Improper level 
—Condition 
Shift Linkage 
—Damaged, misadjusted 


—Adjust fluid to proper level. 
—Inspect as outlined under Fluid Condition Check. 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


improper Pressures 
—Low forward clutch pressure 
Low line pressure 

Low EPC pressure 


—Check pressure at line, forward clutch and EPC taps. Refer to 
Hydraulic Pressure Chart for specifications. If pressures are low, 
check the following possible components: oil filter and seal 

assembly, main controls and pump assembly. 


Oil Filter and Seal Assembly 
—Plugged, damaged 
—Filter seal damaged 


—Replace filter and seal assembly. 


Main Controls 


—3-4 shift valve, main regulator valve, orifice control valve stuck or 
damaged 


—Bolts not tightened to specification 
—Gaskets damaged 
—2-3 or 1-2 accumulator, seals, bore damaged or stuck 


—Inspect and service as required. 


—Retighten bolts to specification. 
—Inspect for damage and replace. 
—Inspect for damage. Service as required. 


Pump Assembly 
—Bolts not tightened to specification. 
—Porosity/cross leaks 
—Gaskets damaged 

—No. 3, No. 4 seal rings damaged 


—Retighten bolts to specification. 
—Inspect pump assembly. Replace as required. 
—Inspect for damage and replace. 

—Inspect for damage. Service as required. 


Forward Clutch Assembly 
—Seals, piston damaged 
—Check balls missing, damaged 


—Inspect for damage. Service as required. 


—Inspect for mislocation, poor seating, damage. Replace cylinder 
as required. 


—Check for damage. Service as required. 


—Friction elements damaged, worn 


TD10411B 


Shift Concerns: Some or All Shifts Missing 


Possible Component Reference/ Action 
210 — ELECTRICAL ROUTINE ee geo 


Powertrain Control System 


—Electrical inputs / outputs, 

Vehicle wiring harnesses, 

PCM, 

Shift solenoids, 

Transmission Speed Sensor (TSS), 
MLP sensor 


Fluid 
—Improper level 


—Condition 


Shift Linkage, MLP Sensor 


(Continued) 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual‘ for diagnosis. Perform Pinpoint Tests A, D and F using 
Rotunda Transmission Tester (007-00085) and MLP tester 
(D89T-700 10-A) as outlined. Service as required. Clear codes, road 
test and rerun Self-Test. 


—Adjust fluid to proper level. 
—Inspect as outlined under Fiuid Condition Check. 


4 Can be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: Some or All Shifts Missing (Cont’d) 


Possible Component Reference/Action 


—Damaged, misadjusted —1Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


—For further diagnosis, refer to the appropriate shift routine(s) in 
the following chart: 


220/320 
221/321 
222/322 
223/323 
224/324 
225/325 


TD 10387B 


Shift Concerns: Shift Timing — Early/Late 


Possible Component Reference/Action 
211 — ELECTRICAL ROUTINE Fae 9 


Powertrain Control System 


Electrical inputs / outputs, 
Vehicle wiring harnesses, 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual’ for diagnosis. Perform Pinpoint Tests A, B, E and F using 


PCM, Rotunda Transmission Tester (007-00085) as outlined. Service as 
Shift solenoids, required. Clear codes, road test and rerun Self-Test. 

EPC solenoid, 

TOT sensor, 


TSS 


311 — HYDRAULIC/ MECHANICAL ROUTINE i ee eee 


Other 


—Tire size change 
—Axle ratio change 


—Verify vehicle has original equipment. Refer to Certification Label 
and Safety Standard Certification Label. Changes in tire size, axle 
ratio will affect shift timing. 


Fluid 
—Improper level 
—Condition 


—Adjust fluid to proper level. 
-—Inspect as outlined under Fluid Condition Check. 


Improper Pressures 


—Line pressure 
EPC pressure 


—Check pressure at line and EPC taps. Refer to Hydraulic Pressure 
Chart for specifications. If not OK, check the main controls. If OK 
refer to the appropriate shift routine(s) in the following chart. 


| Shift, | CRwting = 


Main Controls 
—EPC solenoid, stuck or damaged hydraulically or mechanically 


—Inspect for damage, contamination. Perform EPC tests in Routine 
No. 211. Service as required. 


—Inspect for damage. Service as required. 


—Valves, accumulators, seals stuck or damaged or assembled 
wrong 


—Gaskets damaged 
—Solenoid screen (in valve body) blocked or damaged 


—Inspect for damage and replace. 
——Clean or replace screen. 


TD 10389B 
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DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: Timing - Erratic 


Possible Component Reference/ Action 
212 — ELECTRICAL ROUTINE ee es el 


Powertrain Control System 


—Electrical inputs / outputs, 
Vehicle wiring harnesses, 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual® for diagnosis. Perform Pinpoint Tests A, C, D andF using 


PCM, Rotunda Transmission Tester (007-00085) or equivalent and MLP 
Shift solenoids, Tester (D89T-700 10-A) or equivalent as outlined. Service as 
TCC solenoid, required. Clear codes, road test and rerun Self-Test. 
MLP sensor, 
TSS 
312 — HYDRAULIC/MECHANICAL ROUTINE Le ee 
Fluid 
—Improper level —Adjust fluid to proper level. 
—Condition —Inspect as outlined under Fluid Condition Check. 


Main Controls 


—Valves, accumulators, seals, assembled wrong, stuck or 
damaged 


—Gaskets damaged —Inspect for damage and replace. 
—Solenoid screen (in valve body) blocked or damaged —Clean or replace screen. 


Torque Converter Clutch —Refer to Hydraulic /Mechanical Routine 342, Converter Cycling. 


For Diagnosis related to a specific shift —Refer to the appropriate shift routine(s) in the following chart: 


——Inspect for damage. Service as required. 


TD 1039 1B 


Shift Concerns: Feel — Soft/Slipping 


Possible Component Reference/Action 
213 — ELECTRICAL ROUTINE i rare 


Powertrain Control System 


—Electrical inputs /outputs, —Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Vehicle wiring harnesses, Manual’ for diagnosis. Perform Pinpoint Tests E and F using Rotunda 
PCM, Transmission Tester (007-00085) as outlined. Service as required. 
EPC solenoid, Clear codes, road test and rerun Self-Test. 

TSS 


313 — HYDRAULIC/MECHANICAL ROUTINE eee ra ae ep ree) 


Fluid 
—\improper level —Adjust fluid to proper level. 
—Condition —Inspect as outlined under Fluid Condition Check. 


Improper Pressures 


—Low line pressure —Check pressures at line and EPC taps. Refer to Hydraulic 
Low EPC pressure Pressure Chart for specifications. If pressures are low or all shifts 
are soft/ slipping, go to Main Controls. 
If pressures are OK and a specific shift is soft/slipping, refer to the 
appropriate routine(s) in the following chart: 


(Continued) 
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DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: Feel — Soft/Slipping (Cont'd) 


Possible Component Reference/Action 


Main Controls 


— 1-2 Accumulator, 2-3 backout valve, main regulator valve, orifice —Inspect for damage. Service as required. 
control valve, overdrive servo regulator valve stuck, damaged or 
assembled wrong 


—EPC solenoid stuck or damaged —Inspect for damage and contamination. Perform EPC tests in 
Routine No. 213. Service as required. 


TD 10393B 


Shift Concerns: Feel — Harsh 


Possible Component Reference/Action 
214 — ELECTRICAL ROUTINE Pe 


Powertrain Control System 


—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Vehicle wiring harnesses, Manual’ for diagnosis. Perform Pinpoint Tests E and F using Rotunda 
PCM, Transmission Tester (007-00085) as outlined. Service as required. 
EPC solenoid, Clear codes, road test and rerun Self-Test. 

TSS 


314 — HYDRAULIC/ MECHANICAL ROUTINE ae 


Fluid 

—Improper level —Adjust fluid to proper level. 

—Condition —Inspect as outlined under Fluid Condition Check. 
improper Pressures 


—High line pressure, high EPC pressure —Check pressures at line and EPC taps. Refer to Hydraulic 
Pressure Chart for specifications. If pressures are high or all shifts 
are harsh, go to Main Controls. 

If pressures are OK and a specific shift is harsh, refer to the 
appropriate shift routine in the following chart: 


Main Controls 


— 1-2 Accumulator, 2-3 backout valve, main regulator valve, orifice —Inspect for damage. Service as required. 
control valve, Overdrive servo regulator valve stuck, damaged or 
assembled wrong 


—EPC solenoid stuck or damaged —Inspect for damage, contamination. Perform EPC tests in Routine 
No. 214. Service as required. 


TD 10395B 
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DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: No 1st Gear, Engages in EE Gear 


Possible Component | sReference/Action = Action 


215 — ELECTRICAL ROUTINE Fe 


Powertrain Control System 


—Electrical inputs / outputs, —Run Self-Test. —Refer to Powertrain Control /Emissions 
Vehicle wiring harnesses, Diagnosis Manua!® for diagnosis. Perform Pinpoint Tests A andD 
PCM, using Rotunda Transmission Tester (007-00085) or equivalent and 
Shift solenoids, the MLP Tester (D89T-700 10-A) or equivalent as outlined. Service 
MLP sensor as required. Clear codes, road test and rerun Self-Test. 


Shift Linkage, MLP Sensor 


—Damaged or misadjusted —Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Improper Pressures 


—Low reverse clutch pressure, low reverse band pressure, low line —Check for which pressures are on and refer to Pressures Applied 


pressure Chart and corresponding routines. 


intermediate 


X = Pressures Applied 


Mechanical 
—Bands, clutches or seals damaged or worn —Refer to Transmission, Disassembly and Assembly. 


TD 10397B 


Shift Concerns: No Manual 1st Gear 


Possible Component Reference/Action 
216 — ELECTRICAL ROUTINE Sen See eee 


Powertrain Control System 


—Electrical inputs / outputs, 
Vehicle wiring harnesses, 
PCM, 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual? for diagnosis. Perform Pinpoint Tests A and D using Rotunda 
Transmission Tester (007-00085) or equivalent and the MLP Tester 
Shift solenoids, (D89T-70010-A) or equivalent as outlined. Service as required. Clear 
MLP sensor codes, road test and rerun Self-Test. 


Shift Linkage, Cable, MLP Sensor 
—Damaged or misadjusted 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Improper Pressures 
—Low reverse clutch pressure 


—Check pressure at line and EPC pressure taps. Refer to Hydraulic 
Low reverse band pressure Pressure Chart for specifications. If pressures are low, check the 
Low line pressure following possible components: oil filter and seal assembly, main 
Low EPC pressure controls, reverse clutch assembly and reverse servo assembly. 


Oil Filter and Seal Assembly 
—Plugged or damaged —Replace filter and seal assembly. 


(Continued) 
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07-01D-35 Transmission, Automatic — 4R70W (AODE-W) 07-01D-35 
SS Se a a a a ee ee 


DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: No Manual 1st Gear (Cont’d) 


Possible Component Reference/ Action 


—No. 6 shuttle ball, manual valve, main regulator valve, low servo —Inspect for damage. Service as required. 
modulator valve stuck, damaged or assembled wrong 


—Bolts not tightened to specification 
——Gaskets damaged 


—Retighten bolts to specification. 
—Inspect for damage and replace. 


Low Reverse Servo 
—Seals (piston and cover) damaged 

—Servo cover retaining ring assembled wrong 
—<Anchor pins (case) damaged 


—Inspect for damage. Service as required. 


TD 10399B 


Shift Concerns: No Manual 2nd Gear 


Possible Component Reference/Action 
217 — ELECTRICAL ROUTINE ar eee 


Powertrain Control System 

—Electrical inputs / outputs, 
Vehicle wiring harnesses, 
Powertrain Control Module (PCM), 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual? for diagnosis. Perform Pinpoint Tests A and D using Rotunda 
Transmission Tester (007-00085) or equivalent and the MLP Tester 
Shift solenoids, (D89T-70010-A) or equivalent as outlined. Service as required. Clear 
MLP sensor codes, road test and rerun Self-Test. 


317 — HYDRAULIC/ MECHANICAL ROUTINE aera CO 


Shift Linkage, Cable, MLP Sensor 
—Damaged, misadjusted 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Assembly procedures. 


Main Controls 


—Orifice Control Valve, 3-4 Shift Valve, 1-2 and 2-3 Shift Valve, 3-4 
Capacity Modulator Valve stuck, damaged or assembled wrong. 


—Bolts not tightened to specification 
—Gaskets damaged 


—Inspect for damage. Service as required. 


—Retighten bolts to specification. 
—Inspect for damage and replace as required. 


TD8098A 


Shift Concerns: 1-2 Shift 


Possible Component Reference/Action 
220 — ELECTRICAL ROUTINE aA Ace 


Powertrain Control System 


—Electrical inputs/outputs, 
Vehicle Wiring Harnesses, 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual’ for diagnosis. Perform Pinpoint Tests A and F using Rotunda 


PCM, Transmission Tester (007-00085) or equivalent as outlined. Service 
Shift solenoids, as required. Clear codes, road test and rerun Self-Test. 
TSS 


320 — HYDRAULIC / MECHANICAL ROUTINE De a 
Shift Linkage, MLP Sensor 
—Damaged or misadjusted 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Improper Pressures 


—AIntermediate clutch pressure 
Line pressure 


—Check pressure at line and intermediate clutch taps. Refer to 
Hydraulic Pressure Chart for specifications. If not OK, check the 
Main Controls. 
Main Controls 
— 1-2 Shift valve, 1-2 accumulator valve stuck or damaged 
—Bolts not tightened to specification 

—SS-1 malfunction 


—Inspect for damage. Service as required. 
—Retighten bolts to specification. 


—Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage. Service as required. 


(Continued) 


9 Can be purchased as a separate item. 
1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-36 Transmission, Automatic — 4R70W (AODE-W) 07-01D-36 
a a a eee ea a a a a ee eee ee ae ee 


DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: 1-2 Shift (Cont’d) 


Possible Component Reference/Action 


—Gasket damaged —Inspect for damage and replace. 
—No. 8 ball not seating —Inspect for damage and service as required. 


Pump 


—Porosity/cross leaks, balls missing, damaged or leaking —Inspect for porosity /leaks, balls missing. Replace pump as 
required. 


—Inspect for damage and replace. 


—Gasket damaged 


intermediate Clutch Assembly 
—Seals damaged 


—Inspect for damage. Service as required. 
—Piston damaged —Inspect for damage. Service as required. 
—Friction elements damaged or worn —Inspect for damage. Service as required. 


Intermediate One-Way Clutch Assembly 

—Not holding or damaged —Inspect for damage. Service as required. 
Low One-Way Clutch Assembly 

—Not overrunning or damaged —Inspect for damage. Service as required. 


TD 10401B 


Shift Concerns: 2-3 Shift 


Possible Component Reference/ Action 
221 — ELECTRICAL ROUTINE a ee 


Powertrain Control System 

—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control /Emissions Diagnosis 
Vehicle wiring harnesses, Manual” for diagnosis. Perform Pinpoint Tests A and F using 
PCM, Rotunda Transmission Tester (007-00085) or equivalent as outlined. 


Shift solenoids, Service as required. Clear codes, road test and rerun Self-Test. 
TSS 


321 — HYDRAULIC/MECHANICAL ROUTINE ee 

Shift Linkage 

—Damaged or misadjusted —Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 

improper Pressures 

—Direct clutch pressure —Check pressure at direct clutch tap. Refer to Hydraulic Pressure 
Chart for specifications. If not OK, check the main controls. 

Main Controls 


—2-3 Shift valve, check ball No. 1 or No. 3, solenoid pressure —Inspect for damage. Service as required. 
regulator valve, 2-3 backout valve, 2-3 modulator valve, orifice 


control valve stuck, damaged or assembled wrong 


—Bolts not tightened to specification. —Retighten bolts to specification. 


—SS-2 Malfunction —Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid replace solenoid. 
Inspect O-rings for damage. Service as required. 


—Gaskets damaged —Inspect for damage and replace. 

—Output shaft seals damaged or cup plug leaking or missing —Inspect for damage and service as required. 

—2-3 Accumulator damaged or stuck —Inspect piston seal and bore for damage. Service as required. 
—Solenoid screen (in main control) blocked or damaged —Clean or replace screen. 


Intermediate One-Way Clutch Assembly 
—Not overrunning or damaged —lInspect for damage. Service as required. 


Output Shaft 

—Seal rings damaged —Iinspect for damage. Service as required. 
—Cup plug damaged or missing 

Direct Clutch Assembly 

—Seals or piston damaged —Inspect for damage. Service as required. 
—Friction elements worn or damaged —Inspect for damage. Service as required. 
—Check ball not seating —Inspect for damage. Service as required. 


(Continued) 


10 Can be purchased as a separate item. 
1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-37 Transmission, Automatic — 4R70W (AODE-W) 07-01D-37 
(2 em a a a a ee ae ae ee 


DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: 2-3 Shift (Cont’d) 


Possible Component Reference/Action 
—Return spring assembly damaged —Inspect for damage. Service as required. 


Case 


—Output shaft rear seals leaking or damaged —Inspect for damage. Service as required. Inspect case for 
damaged seal area. If damaged, replace case. 


TD 10403B 


Shift Concerns: 3-4 Shift 


Possible Component Reference/ Action 
222 — ELECTRICAL ROUTINE aaa: 


Powertrain Control System 

—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control /Emissions Diagnosis 
Vehicle wiring harnesses, Manual'' for diagnosis. Perform Pinpoint Tests A and F using 
PCM, Rotunda Transmission Tester (007-00085) or equivalent as outlined. 
Shift solenoids, Service as required. Clear codes, road test and rerun Self-Test. 
TSS, 
Transmission Control Switch (TCS) 


322 — HYDRAULIC/MECHANICAL ROUTINE rr eee 


Shift Linkage, MLP Sensor 

—Damaged or misadjusted —lInspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


improper Pressures 

—Forward clutch pressure —Check line, direct and forward clutch pressures at appropriate 
Direct clutch pressure taps. Refer to Hydraulic Pressure Chart for specifications. If 
Line pressure pressures are out of specification, check Main Controls. 


Main Controls 


—3-4 Shift Valve, solenoid pressure regulator valve, OD servo 
regulator, 3-4 capacity modulator valve, 2-3 backout valve, orifice 
control valve, 1-2 and 2-3 shift valves stuck, damaged or assembled 
wrong 

—Bolts not tightened to specification. 


—SS-1 or SS-2 malfunction 


——Inspect for damaged and service as required. 


—Retighten bolts to specification. 


—Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage. Service as required. 


—Inspect for damage and replace. 

——Inspect for damage. Service as required. 
—Inspect for damage. Service as required. 
— Clean or replace screen. 


—Gaskets damaged 
—OD servo cover, rod and piston cushion spring or seals damaged 
—No’s 1, 2, 4 and 7 check balls damaged or missing 

—Solenoid screen (in main control) blocked or damaged 


Pump 


—Porosity/cross leaks, balls missing, damaged or leaking —Inspect for porosity/leaks, balls missing. Replace pump as 
required. 


—Gaskets damaged —Inspect for damage. Replace as required. 
OD Band 


—OD band and reverse clutch drum assembly damaged, worn or —Inspect for damage and service as required. 
assembled wrong 


—Intermediate one-way clutch assembly damaged —Inspect for damage. Service as required. 


Forward Clutch Assembly 

—Seals or piston damaged elements —Inspect for damage. Service as required. 
—Friction worn or damaged —Inspect for damage. Service as required. 
—Check ball stuck, damaged or not seating properly —lInspect for damage. Service as required. 


input Shaft 
—Seals damaged —Inspect for damage. Service as required. 


TD 10405B 


11 Can be purchased as a separate item. 
1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-38 Transmission, Automatic — 4R70W (AODE-W) 07-01D-38 
a SL ee eT et 


DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: 4-3 Shift (Automatic) 


Possible Component Reference/Action 
223 — ELECTRICAL ROUTINE Oe 


Powertrain Control System 


—Electrical inputs / outputs, 
Vehicle wiring harnesses, 
PCM, 
Shift solenoids, 
Transmission Control Switch (TCS) 


323 — HYDRAULIC/MECHANICAL ROUTINE [eee na see nS 


Improper Pressures 


—Forward clutch pressure —Check line and forward clutch at pressure taps. 
Line pressure —Refer to Hydraulic Pressure Chart for specification. If out of 
specification, check main controls. 


—Run Self-Test. Refer to Powertrain Control /Emissions Diagnosis 
Manual * for diagnosis. Perform Pinpoint Test A using Rotunda 
Transmission Tester (007-00085) or equivalent as outlined. Service 
as required. Clear codes, road test and rerun Self-Test. 


Main Control 

— 3-4 shift valve, solenoid pressure regulator valve, OD servo —Inspect for damage. Service as required 

regulator, 3-4 capacity modulator, orifice control valve, 2-3 backout 

valve, 1-2, 2-3 shift valves stuck, damaged or assembled wrong 

—Check balls No. 1, No. 2, No. 7 damaged, missing or not seating —Inspect for damage. Service as required. 

properly 

—Bolts not tightened to specification —Retighten bolts to specification. 

—SS-1 malfunction —Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage. Service as required. 


—Gaskets damaged —Inspect for damage and replace. 
—OD servo, seal, rod damaged —Inspect for damage. Service as required. 
—Solenoid screen (in main control) blocked or damaged —Clean or replace screen. 


Pump 


—Porosity/cross leaks, balls missing, damaged or leaking —Inspect for porosity /leaks, balls missing. Replace pump as 
required. 


—Seal rings damaged. —Inspect for damage. Service as required. 
—Gaskets damaged —Inspect for damage and replace. 
Overdrive Band 


—OD band and reverse clutch assembly damaged, worn or —lInspect for damage. Service as required. 
assembled wrong 


—Intermediate one-way clutch assembly damaged —Inspect for damage. Service as required. 


Foward Clutch Assembly 


—Seals or piston damaged —Inspect for damage. Service as required. 
——Friction elements damaged, worn —Inspect for damage. Service as required. 
—Check ball stuck, damaged or not seating properly —Inspect for damage. Service as required. 
—Forward clutch piston and return spring damaged —Inspect for damage. Service as required. 
Input Shaft 
—Seals damaged —Inspect for damage. Service as required. 
TD10407B 


Shift Concerns: 3-2 Shift (Automatic) 


Possible Component Reference/Action 
224 — ELECTRICAL ROUTINE ee 


Powertrain Control System 
—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control / Emissions Diagnosis 


Vehicle wiring harnesses, Manual"? for diagnosis. Perform Pinpoint Test A using Rotunda 
PCM, Transmission Tester (007-00085) or equivalent as outlined. Service 
Shift solenoids as required. Clear codes, road test and rerun Self-Test. 


324 — HYDRAULIC/ MECHANICAL ROUTINE a 
Improper Pressures a a 


(Continued) 


12 Can be purchased as a separate item. 
1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-39 Transmission, Automatic — 4R70W (AODE-W) 07-01D-39 
a Pa eG Saag i Nes Md GN ae ee ag es ee 


DIAGNOSIS AND TESTING (Continued) 


Shift Concerns: 3-2 Shift (Automatic) (Cont'd) 


Possible Component Reference/ Action 


—Direct clutch —Check pressure at direct clutch tap. Refer to Hydraulic Pressure 
Chart for specification. If not within specification, check main 
controls. 


Main Controls 

—2-3 shift valve stuck or damaged —Inspect for damage. Service as required 

—Check balls damaged or missing —IiInspect for damage. Service as required. 

—Bolts not tightened to specification —Retighten bolts to specification. 

—SS-2 malfunction —Activate solenoid using transmission tester. If solenoid operation 


cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage. Service as required. 


—Gaskets damaged —Inspect for damage and replace. 


Intermediate One-Way Clutch 
— Not holding or damaged —Inspect for damage. Service as required. 


Direct Clutch Assembly 

—Seals or piston damaged —Inspect for damage. Service as required. 
—Friction element damaged, worn —Inspect for damage. Service as required. 
—Check ball stuck, damaged or not seating properly —Inspect for damage. Service as required. 


TD 10409B 


Shift Concerns: 2-1 Shift (Automatic) 


Possible Component Reference/ Action 
225 — ELECTRICAL ROUTINE De es ee 


Powertrain Control System 


—Electrical inputs / outputs, 
Vehicle wiring harnesses, 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual"? for diagnosis. Perform Pinpoint Test A using Rotunda 

PCM, Transmission Tester (007-00085) or equivalent as outlined. Service 
Shift solenoids as required. Clear codes, road test and rerun Self-Test. 


325 — HYDRAULIC/MECHANICAL ROUTINE ae 


improper Pressures 
—Intermediate clutch 


—Check pressure at intermediate clutch tap. Refer to Hydraulic 
Pressure Chart for specifications. If not within specifications, check 
Main Controls and Pump. 


Main Controls 


— 1-2 shift valve, 1-2 accumulator solenoid pressure regulator valve 
stuck, damaged or assembled wrong 


—Bolts not tightened to specification 
—SS-1 malfunction 


—Inspect for damage. Service as required. 


—Retighten bolts to specification. 


—Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage; service as required. 


—Inspect for damage and replace. 


—Gaskets damaged 
Pump 


—Gaskets damaged 
—Porosity/cross leaks 


—Inspect for damage and replace. 
—Inspect for leak/ porosity. Replace pump as required. 


Intermediate Clutch Assembly 
—Piston damaged 


—Inspect for damage. Service as required. 
—Friction elements damaged, worn —Inspect for damage. Service as required. 
—End clearance improper —Inspect and correct as outlined under Transmission, Assembly 


—Damaged —Inspect for damage. Service as required. 
—Not holding or damaged —Inspect for damage. Service as required. 


TD 10413B 


13 Can be purchased as a separate item. 
1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-40 Transmission, Automatic — 4R70W (AODE-W) 07-01D-40 
Se aaa a a a ae a a ae a a a a a EI EN eI EE CET EET 


DIAGNOSIS AND TESTING (Continued) 


Converter: No Apply 


Possible Component Reference/Action 
240 — ELECTRICAL ROUTINE Dp el 


Powertrain Control System 


—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control /Emissions Diagnosis 
Vehicle wiring harnesses, Manual" for diagnosis. Perform Pinpoint Tests B, C, and F using 
PCM, Rotunda Transmission Tester (007-00085) or equivalent as outlined. 


Torque Converter Clutch (TCC) solenoid, Service as required. , Clear codes, road test and rerun Self-Test. 
TOT sensor, 


TSS sensor 


Shift Linkage 


—Damaged, misadjusted —Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Improper Pressures 


—Low line pressure, low EPC pressure —Check pressure at line and EPC taps. Refer to Hydraulic Pressure 
Chart for specifications. 
—If pressure is low, check EPC and main regulator valve. If within 
specification, check main controls. 

Main Controls 


—Solenoid pressure regulator valve, manual valve, bypass clutch —Inspect for damage and service as required. 
control valve and plunger, converter pressure limit valve, drain back 

valve stuck, damaged or assembled wrong 

—Bolts not tightened to specification —Retighten bolts to specification. 

—Solenoid screen (in valve body) blocked or damaged —Clean or replace screen. 


—TCC solenoid malfunction —Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage. Service as required. 


—Gaskets damaged —Inspect for damage and replace. 


Pump Assembly 
—Boits not tightened to specification —Retighten bolts to specification. 


—Porosity/cross leaks, balls leaking —Inspect for porosity /leaks, ball missing. Replace pump as 
required. 


—Gaskets damaged —Inspect for damage and replace. 


Input Shaft 
—Seals damaged —Inspect for damage. Service as necessary. 


Torque Converter Assembly 
—Leakage, friction material damaged, internal seals damaged —Inspect torque converter as outlined. Service or replace as 
required. 


TD 10415B 


Converter: Always Applied / Stalls Vehicle 


Possible Component Reference/Action 
241 — ELECTRICAL ROUTINE ee 


Powertrain Control System 
—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control /Emissions Diagnosis 
Vehicle wiring harnesses, Manual" for diagnosis. Perform Pinpoint Tests B and C using 
PCM, Rotunda Transmission Tester (007-00085) or equivalent as outlined. 


Torque Converter Clutch (TCC) solenoid, Service as required. Clear codes, road test and rerun Self-Test. 
TOT sensor 


Main Controls 


—Drain back valve, bypass clutch and plunger stuck, damaged or —Inspect for damage and service as required. 
assembled wrong 


—Bolts not tightened to specification —Retighten bolts to specification. 
(Continued) 
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1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
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07-01D-41 Transmission, Automatic — 4R70W (AODE-W) 07-01D-41 
i a 


DIAGNOSIS AND TESTING (Continued) 


Converter: Always Applied / Stalls Vehicle (Cont’d) 


Possible Component Reference/Action 


—TCC solenoid malfunction —Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage. Service as required. 


—Inspect for damage. Service as required. 
—Iinspect for damage and replace. 


—No. 7 ball improper seating 
—Gaskets damaged 


Pump Assembly 
—Bolts not tightened to specification 
—Ball missing, leaking, porosity/cross leaks 


—Retighten bolts to specification. 


—Inspect for porosity /leaks, balls missing. Replace pump as 
required. 


—Inspect for damage and replace. 


—Gaskets damaged 


Input Shaft 
—Seals damaged 


—Inspect for damage. Service as required. 


Torque Converter Assembly 
—No end clearance 
—Piston plate damaged or stuck to cover 


—lInspect converter as outlined and replace as required. 
—If cover is heat-stained, replace converter. 


TD 10417B 


Converter: Cycling / Shudder / Chatter 


Possible Component Reference/Action 
242 — ELECTRICAL ROUTINE et 


Powertrain Control System 
—Electrical inputs / outputs, 
Vehicle wiring harnesses, 

PCM, 

Torque Converter Clutch (TCC) solenoid, 
TSS 


342 — HYDRAULIC/MECHANICAL ROUTINE Fe 


Fluid Condition 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual” for diagnosis. Perform Pinpoint Tests C and F using 
Rotunda Transmission Tester (007-00085) or equivalent as outlined. 
Service as required. Clear codes, road test and rerun Self-Test. 


—Inspect fluid condition. If burnt, drain fluid and converter. Replace 
fluid and filter assembly. Bring vehicle to normal operating 
temperature. Perform Drive Cycle Test as outlined. Perform 
Self-Test. If condition still exists, continue diagnostics. 


Main Controls 


—Solenoid pressure regulator valve, No. 7 check ball, bypass 
clutch control valve and plunger, converter pressure limit valve 
stuck, damaged or assembled wrong 


—Bolts not tightened to specification 
—Solenoid screen (in valve body) blocked or damaged 
—TCC solenoid malfunction 


—Inspect for damage. Service as required. 


—Retighten bolts to specification. 
—Clean or replace screen. 


—Activate solenoid using transmission tester. If solenoid operation 
cannot be felt when placing hand on solenoid, replace solenoid. 
Inspect O-rings for damage. Service as required. 


—Inspect for damage and replace. 


—Gaskets damaged 


Pump Assembly 
—Bolts not tightened to specification 
—Porosity/cross leaks, balls missing or leaking 


—Retighten bolts to specification. 


—Inspect for porosity /leaks or balls missing. Replace pump as 
required. 


—Inspect for damage and replace. 


—Gaskets damaged 
Input Shaft 
—Seals damaged —Inspect for damage. Service as required 


Converter 
—Excessive end clearance —Inspect converter as outlined. Replace as required. 


TD 10419B 
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07-01D-42 Transmission, Automatic — 4R70W (AODE-W) 07-01D-42 
ee a a 


DIAGNOSIS AND TESTING (Continued) 


Other: No Engine Braking in 2nd Gear, Manual 2nd or Manual 1st Position 


}250—ELECTRICALROUTINE, | 
[NoElectricalConcerns 
|350—HYDRAULIC/MECHANICALROUTINE TO 


Shift Linkage 
—Damaged or misadjusted 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Main Controls 


—3-4 shift valve, 1-2 and 2-3 shift valve, gaskets, orifice control 
valve, 3-4 capacity modulator valve, stuck or damaged or 
assembled wrong 


—OD servo assembly damaged or stuck 


—Inspect for damage. Service as required. 


—Inspect cover, piston and seal for damage. Service as required. 
Overdrive 

—OD band, reverse clutch drum assembly worn or damaged 
—Intermediate one-way clutch assembly damaged 


—Inspect for damage. Service as required. 
—Inspect for damage service as required. 


TD 1042 1B 


Other: Shift Efforts High 


[251—ELECTRICALROUTINE, | CSC 
a 
[351 — HYDRAULIC/MECHANIGALROUTINE——SSCSC~“~iSSSCSSCSCSCSC~“S*~S~S~—CSSSSSSS 


Shift Linkage, MLP Sensor 
—Damaged or misadjusted 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Manual Lever 


—Retaining pin damaged, nut loose, detent spring bent or damaged 
or PARK mechanism damaged 


—Inspect for damage. Service as required. 


Main Controls 
—Manual valve stuck or damaged — Inspect for damage. Service as required. 
—Bolts not tightened to specification —Retighten bolts to specification. 


Brake Shift Interlock —Refer to Section 07-05. 


TD 10423B 


Other: External Leaks 


Possible Component Reference/ Action 
252 — ELECTRICAL ROUTINE rey 


Powertrain Control System 
—Electrical inputs / outputs sensor seals leaking 
(MLP, TSS, VSS or transmission connector) —Inspect for leakage and service as required. 


352 — HYDRAULIC/MECHANICAL ROUTINE Da ee 


Seals, Gaskets 


—Converter, pump, pan, extension housing - gasket/seal, manual —tLocate source of leak. Service as required. 
lever, fluid level indicator tube 


Other 


—Cooler fitting, pressure taps, converter drain plug, band anchor —tLocate source of leak. Service as required. 
pins, cooler lines, case porosity, case cracked 


—Vent blocked or damaged —Check vent for damage or blockage. Service as required. 


TD 10425B 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
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07-01D-43 Transmission, Automatic — 4R70W (AODE-W) 07-01D-43 
mm a a aI a a ae a el 


DIAGNOSIS AND TESTING (Continued) 


Other: Poor Vehicle Acceleration 


Possible Component Reference/Action 
253 — ELECTRICAL ROUTINE eee eae 


Powertrain Control System 


—Electrical inputs / outputs, 

Vehicle wiring harnesses, 

Shift solenoids, 

MLP sensor, 

Torque Converter Clutch (TCC) solenoid, 
Transmission Oil Temperature (TOT) sensor 


—Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Manual" for diagnosis. Perform Pinpoint Tests A, B, C and D using 
Rotunda Transmission Tester (007-00085) or equivalent and MLP 
tester (D89T-70010-A) or equivalent as outlined. Service as 
required. Clear codes, road test and rerun Self-Test. 


—Also refer to Routines 241/341 Converter Always Applied. 


353 — HYDRAULIC/MECHANICAL ROUTINE ee eer 


Shift Linkage, MLP Sensor 
—Damaged or misadjusted 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


Verify Proper Shift Scheduling and Engagements —Go to the appropriate Diagnostic Routines. 
Torque Converter Clutch Always Applied —Go to Hydraulic /Mechanical Routine 241/341. 


Torque Converter One-Way Clutch 
—Damaged —Inspect converter as outlined. Replace as outlined. 


Other: Noise / Vibration - Forward/Reverse 


[NocwcwicalGoncems—OSOCOSCSC—SsSCSC—SCSCs‘iSSSSSSOOSOSOSOSOSCSCSCSSS 


For Noises/ Vibrations That Change With Engine Speed: 
——Converter components 

—Fluid level (low) pump cavitation 

—Pump assembly 

—Engine drive accessories 

—Cooler lines grounding out 

—Flywheel 


For Noises/ Vibrations That Change With Vehicle Speed: 


—Engine mounts 
loose or damaged 


—Driveline concerns: 
u-joints 
rear axle 
suspension 
modifications 

— 1st Gear: 
low one-way clutch 
gear set 
friction elements 


—2nd Gear: 
intermediate one-way clutch 
intermediate clutch piston bleed hole out of 12 o’clock position, 
friction elements 


—3rd Gear: 
converter 
anti-clunk spring 
friction elements 

—4th Gear: 
gear set 
friction elements 

converter 


TD 10427B 


—Locate source of disturbance. Service as required. 


—Locate source of disturbance and service as required. 


—For specific shifts or converter concern, refer to appropriate 
routines in the following chart: 


(Continued) 
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DIAGNOSIS AND TESTING (Continued) 


Other: Noise / Vibration - Forward/Reverse (Cont’d) 


Possible Component Reference/ Action 


—Reverse: 

gear set 

friction elements 
— Output Shaft Splines 
worn or damaged 


| Shi Routing = 


320 
321 
322 
323 
324 
325 
242/342 


Converter Cycling 


Other Noises/ Vibrations: 


—DMain Controls 
valve resonance 
—Shift Cable 
vibration 
grounding 
—Cooler lines 
grounding 


—Locate source of disturbance. Service as required. 


TD10429A 


Other: Engine Will Not Crank 


Possible Component Reference /Action 
255 — ELECTRICAL ROUTINE ret aerenene 


Powertrain Control System 


—Electrical inputs / outputs, —Run Self-Test. Refer to Powertrain Control/Emissions Diagnosis 
Vehicle wiring harnesses, Manual”’ for diagnosis. Perform Pinpoint Test D using MLP tester 
Engine starting system hardware, (D89T-700 10-A) or equivalent as outlined. Service and adjust as 
MLP sensor required. 


Shift Linkage, MLP Sensor 

—Damaged or misadjusted —Inspect and service as required. Adjust linkage as outlined. After: 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


TD 10431B 


Other: No Park Range 


[256—ELECTRICALROUTINE 
[NoElectricalConcerns 
[356—HYDRAULIC/MECHANICALROUTINE | 


Shift Linkage, MLP Sensor 
—Damaged or misadjusted 


—Inspect and service as required. Adjust linkage as outlined. After 
servicing linkage, verify that the MLP sensor is properly adjusted. 
Refer to Transmission, Assembly. 


(Continued) 
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DIAGNOSIS AND TESTING (Continued) 


Transmission, Automatic — 4R70W (AODE-W) 


07-01D-45 


Other: No Park Range (Cont’d) 


Possible Component 


Park Mechanism 


—Output shaft ring, park brake pawl, parking pawl return spring, 
park rod guide cup, parking pawl shaft, parking pawl actuating rod, 
manual lever, manual lever detent spring damaged or assembled 
wrong 


Reference/Action 


—Inspect for damage or wrong assembly and service as required. 


TD 104338 


Other: Transmission Overheating 


Reference/Action 


Fluid 
—Improper level 


—Condition 


Cooler Lines 
—Damaged, blocked or reversed 


Auxiliary Cooler 


—Adjust fluid to proper level. 
—Inspect as outlined under Fluid Condition Check. 


—lInspect for damage and proper installation. Service as required. 


——Damaged, blocked or restricted or improperly installed —Inspect for damage and proper installation. Service as required 


Vehicle Concerns Causing Engine Overheating —Refer to Section 03-03 


Main Controls 


—Drain back valve, bypass clutch control valve, converter limit 
valve stuck, damaged or assembled wrong 


—Inspect for damage and service as required. 


—Refer to Routine 240/340. 


TD 10435B 


Converter 
—No Apply 


NOTE: Vehicle harness must be installed at 
transmission connector to verify these pressures. 


NOTE: Pressures may vary with model. 


CAUTION: Do not install Transmission Tester 
when verifying these pressures. 


401 — Diagnostic Pressure Chart 


(TV) 88 LINE CLUTCH CLUTCH CLUTCH 
(0-9 psi) (50-75 psi) (45-75 psi) (0-5 psi) 
(0-9 psi) (50-75 psi) (45-75 psi) (45-75 psi) 


1M 
1D 


(0-5 psi) 
310-517 kPa 
(45-75 psi) 
310-517 kPa 
(45-75 psi) 
0-34 kPa 
(0-5 psi) 


0-34 kPa 
(0-5 psi) 


0-34 kPa 
0-62 kPa 345-517 kPa 0-34 kPa 310-517 kPa 
(0-9 psi) (50-75 psi) (0-5 psi) (45-75 psi) 
0-62 kPa 552-827 kPa 0-34 kPa 0-34 kPa 
(0-9 psi) (80-120 psi) (0-5 psi) (0-5 psi) 
0-62 kPa 345-517 kPa 0-34 kPa 0-34 kPa 
(0-9 psi) (50-75 psi) (0-5 psi) (0-5 psi) 


0-62 kPa 345-517 kPa 0-34 kPa 0-34 kPa 0-34 kPa 
(0-9 psi) (50-75 psi) (0-5 psi) (0-5 psi) (0-5 psi) 


Pressures at Wide Open Throttle (WOT) Stall 


(Continued) 


: i (0-5 psi) 
0-62 kPa 345-517 kPa 310-517 kPa 310-517 kPa 
(0-9 psi) (50-75 psi) (45-75 psi) (45-75 psi) 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-46 Transmission, Automatic — 4R70W (AODE-W) 07-01D-46 
nee eee a eT I SE IBA AE TIRED 


DIAGNOSIS AND TESTING (Continued) 


401 — Diagnostic Pressure Chart (Cont’d) 


Pressures At Idle 


FORWARD INTERMEDIATE DIRECT 
LINE CLUTCH CLUTCH CLUTCH 


1104-1447 kPa 1035-1447 kPa 0-34 kPa 0-34 kPa 
(160-210 psi) (150-2 10 psi) (0-5 psi) (0-5 psi) 
1517-1930 kPa 0-34 kPa 0-34 kPa 0-34 kPa 
(220-280 psi) (0-5 psi) (0-5 psi) (0-5 psi) 


Vehicle and SUPER STAR 11 007-0041A Tester 
Preparation 


Prepare the vehicle as follows: 


@ Shift lever in PARK 

@ Engine to operating temperature 
@® Apply parking brake 

@ Block wheels 


@ Turn OFF all electrical loads including A/C and 
defroster 


@ Connect SUPER STAR Il Tester 007-004 1A or 
equivalent to the vehicle. Refer to Powertrain 
Control /Emissions Diagnosis Manual"® for specific 
vehicle test lead location. 


Prepare the SUPER STAR Il Tester as follows: 


On-Board Diagnostic Quick Tests 


The Quick Tests are in the Powertrain 

Control / Emissions Diagnosis Manual'®. These tests 
can be used to diagnose the PCM, sensors and 
actuators of the 4R70W (AODE-W) transmission. 


The following is a guide for using the On-Board 
Diagnostic Quick Tests, with some special 
considerations to remember: 


Quick Test 1.0 


Perform the Visual Check and Vehicle Preparation 
procedures as outlined in the Powertrain 
Control /Emissions Diagnosis Manual’®. 


Inspect the following: 


@ Air cleaner and inlet ducting 
@ All engine vacuum hoses for damage: leaks, cracks, 
blockage, proper routing etc. 


@ PCM system wiring harnesses for proper 
connections, bent or broken pins, corrosion, loose 
wires, proper routing, etc. 


@ PCM, sensors and actuators for physical damage 
@ Engine coolant for proper level 


@ Transmission fluid for level, quality and for external 
leakage 


@ Any non-factory installed items wired into the 
transmission or PCM harnesses 

NOTE: Perform all necessary servicing before 

continuing with Quick Tests. 

Quick Test 2.0 

Connect SUPER STAR II Tester 007-004 1-A or 

equivalent to Data Link connector. 

NOTE: The SUPER STAR II Tester must be used on 

fast mode to properly display the DTCs. 


NOTE: If SUPER STAR Il Tester is unavailable, refer to, 
the Powertrain Control / Emissions Diagnosis Manual 
for alternate methods to run the Self-Test. 


The following are procedures to run the EEC-IV 
On-Board Diagnostics. 


All Tests: 


NOTE: The Self-Test can be entered only once each 
time the key is turned on. To re-enter the Self-Test, 
turn the key off and wait 10 seconds. 


MODE SWITCH 
(SET IN FAST MODE) 


y 


CENTER BUTTON 


(C(O) I) 
Dy 


( 


SYSTEM SWITCH 
(SET IN EEC-IV POSITION) 


D10293-A 


@ Place system switch in the EEC-IV position. 


@ Tester in fast mode only (necessary to display 
three-digit codes). 


@ Keep tester leads away from any moving parts. 


18 Can be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


@ Deactivate Self-Test by making sure the button in 
the middle is up. If not, press button once to unlatch. 


@ Speaker switch on, if desired. 
@ Turn tester to the ON position. 


CAUTION: Do not replace parts based on a code, 
perform Pinpoint Tests first. 


Quick Test 3.0 Key On, Engine Off (KOEO) 


Some special considerations for Key On, Engine Off 
Quick Test include the following: 


@ The KOEO test provides both ‘‘hard’’ Diagnostic 
Trouble Codes (DTCs) (present at the time of 
testing) and continuous memory DTCs. 


@ Always service the ‘‘hard’’ DTCs first. These are 
displayed first on the tester. 


Performing KOEO Self-Test 


1. Activate Self-Test by pressing center button on 
SUPER STAR Il tester (grounding Self-Test input 
STI). 


2. Turnignition switch to RUN position. 


3. PCM will run Self-Test and then output ‘‘hard’’ 
DTCs (or Code 11 1-pass test). ‘‘Hard’’ DTCs are 
repeated to make it easier to verify sequence. 
After ‘‘hard’’ DTCs have been repeated (or Code 
111 repeated) a single pulse occurs to signal that 
next set of DTCs will be from continuous test (or 
Code 11 1-pass). 


4. Todisplay DTCs, unlatch center button and use 
memory buttons to scroll through codes. 


Quick Test 4.0 Continuous Memory Codes 


Continuous memory codes are from concerns which 
were detected during normal vehicle operation. These 
codes are retained for 40 warm up cycles. 


After servicing any KOEO or KOER ‘‘hard’’ DTCs and 
a pass code 111 is received on both, service the 
continuous memory codes. 


Some special considerations for Continuous testing 
include the following: 


@ The cause of some Continuous Memory Codes may 
have been eliminated if KOEO and/or KOER DTCs 
were serviced. Always re-test and service any 
DTCs that still remain. 


@ lf DTCs are present, go to the EEC-IV On-Board 
Diagnostic Trouble Code Description Chart in this 
Section for service information. Erase DTC, perform 
drive cycle and repeat the Quick Test after 
completing service on the DTCs. 


@ If the continuous test passes (111) and a concern is 
still present, refer to the Hydraulic /Mechanical 
charts, Oasis and TSBs for concern diagnostics. 


CAUTION: DTCs in continuous memory can be 
erased by disconnecting the battery or by 
ungrounding the Self-Test Input (STI) while the 
codes are being displayed during the KOEO 
Self-Test. This STI is ungrounded by 
disconnecting the small Data-Link connector or 
unlatching the Star Tester button. Always write 
down the DTCs to avoid losing information that 
can be used to diagnose the customer’s concern. 


@ Service any non-transmission DTCs first as they 
can directly affect the operation of the transmission. 
Repeat the Quick Test and Road Test to verify the 
correction. 


Special Test Modes: 


NOTE: The wiggle test may also be entered by 
‘latching’ STI; ON, OFF, ON. 


1. Wiggle test mode: 


@ After all DTCs have been received the wiggle 
test mode is entered. 


@ The wiggle test allows the technician to 
attempt to re-create an intermittent 
malfunction. Tap, move and wiggle the 
suspected sensor and/or wire harness. When 
a malfunction is detected the Self-Test Output 
(STO) will be turned on as long as the concern 
is present. STO ON will cause the SUPER 
STAR Il Tester to sound a continuous tone. The 
Malfunction Indicator Lamp (MIL) will also 
illuminate. 


2. Output cycling test mode: 


@ After all KOEO DTCs have been received, the 
output test mode is entered. Actuator outputs 
will turn ON and OFF each time the throttle is 
depressed to WOT and then returned to closed 
position. 


Quick Test 5.0 Key On Engine Running (KOER) 


The Engine Running Self-Test provides ‘‘hard’’ DTCs 
only. 

Some special considerations for Engine Running 
Self-Test include the following: 


@ After the engine ID code (STO LO flashes), push 
and release the brake pedal, press and release the 
TCS. 

@ lfaDTC appears after the KOER test, a malfunction 
is present. Refer to and look up the DTC on the 
EEC-IV On-Board Diagnostic Trouble Code 
Description Chart in this Section for service 
information. 


KOER Self-Test: 


NOTE: Engine must be warm or DTC 116—ECT out of 
Self-Test range will occur. 


1. Connect SUPER STAR II Tester (if not already 
connected) with mode switch set to FAST mode. 
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DIAGNOSIS AND TESTING (Continued) 


2. Start and run engine until engine reaches 
operating temperature. 


3. Turn OFF engine and wait 10 seconds. 


4. Activate Self-Test (press center button on SUPER 
STAR Il Tester). 


5. Start engine. 
@ Self-Test begins when the engine ID code is 


received. (This code consists of the number of 
cylinders divided by 2 plus an added zero.) 


Number of 
Cylinders 


@ After the ID code is entered, the technician must 
cycle the TCS. Then press and release the brake 
service pedal to check BOO switch. 


@ A signal output pulse (10) is sent to signal the 
technician to quickly press the throttle to wide open 
and immediately release. SUPER STAR Il TESTER 
will display the word DYNAMIC. 


@ Diagnostic Trouble Codes (DTCs) are then sent. 


6. The Engine Running wiggle test may be entered 
automatically upon completion of the KOER 
Self-Test. 


Special Test Mode: 


NOTE: The wiggle test may also be entered by 
‘latching’ STI; ON, OFF, ON. 


1. Wiggle test mode: 


@ After all KOER codes have been received the 
wiggle test mode is entered by pressing the 
center button of the SUPER STAR Il Tester 
twice. This will unlatch and latch STI. 


The wiggle test allows the technician to attempt to 
re-create an intermittent malfunction. Tap, move and 
wiggle the suspected sensor and/or wire harness. 
When a malfunction is detected the STO will be turned 
on as long as the concern is present. STO ON will 
cause the STAR Tester to sound a continuous tone. 
The malfunction indicator lamp (MIL) will also 
illuminate. 


Quick Test 6.0 (Computed Timing Check) 


This Quick Test is used to diagnose engine idle 
concerns only. Any engine concerns or DTCs should 
be serviced BEFORE the transmission concerns are 
serviced. 


Transmission, Automatic — 4R70W (AODE-W) 


Engine ID 
Code 


07-01D-48 


Drive Cycle Test 


After performing the Quick Test, use the following 
Drive Cycle Test for checking 4R70W (AODE-W) 
continuous codes: 


NOTE: The Drive Cycle Test must be followed exactly. 
1. Record and then erase Quick Test codes. 

2. Warm engine to normal operating temperature. 

3. Make sure transmission fluid level is correct. 
4 


With transmission In OVERDRIVE, moderately 
accelerate from stop to 80 Km/h (50 mph). This 
allows the transmission to shift into fourth gear. 
Hold speed and throttle opening steady for a 
minimum of 15 seconds. 


With transmission in OVERDRIVE, press TCS 
(TCIL should illuminate) and moderately 
accelerate from stop to 64 Km/h (40 mph). This 


allows transmission to shift into third gear. Hold 
speed and throttle open steady for a minimum of 
15 seconds (30 seconds above 4000 ft). 


Press TCS (TCIL should turn off) and accelerate 
from 64 Km/h (40 mph) to 80 Km/h (50 mph). 
This allows transmission to shift into fourth gear. 
Hold speed and throttle position steady for a 
minimum of 15 seconds. 


With transmission in fourth gear and maintaining 
steady speed and throttle opening, lightly apply 
and release brake (to operate stoplamps). Then 
hold speed and throttle steady for an additional 

five seconds minimum. 


8. Brake toa stop and remain stopped for a 
minimum of 20 seconds. 


9. Repeat Steps 4 through 8 at least five times. 
10. Perform Quick Test and record continuous codes. 


After Self-Test 


After the Self-Test procedures are completed, service 
all DTCs. 
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DIAGNOSIS AND TESTING (Continued) 


Begin with non-transmission related DTCs, then 
service any transmission related DTCs. Refer to 
the EEC-IV On-Board Diagnostics Trouble Code 
Description Chart for information on Condition and 
Symptoms. This chart will be helpful in referring to the 
proper manual(s) and to aid in diagnosing internal 
transmission concerns and external non-transmission 
inputs. The Pinpoint Tests are used in diagnosing 
electrical concerns of the 4R70W (AODE-W) 


transmission. Make sure that the vehicle wiring 
harness and the PCM are diagnosed as well. The 


Powertrain Control /Emissions Diagnosis Manual’? will 
aid in diagnosing non-transmission electronic 


components. 


NOTE: The vehicle wiring harness, PCM and 
non-transmission sensors may affect transmission 
operations. Service these concerns first. 


Pinpoint Tests 


NOTE: Prior to entering Pinpoint Tests, check the 
EEC-IV system wiring harness for proper connections, 
bent or broken pins, corrosion, loose wires, proper 
routing, proper seals and their condition. Check the 
PCM, sensors and actuators for damage. Refer to the 
Powertrain Control /Emissions Diagnosis Manual. '° 


19 Can be purchased as a separate item. 
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Transmission, Automatic — 4R70W (AODE-W) 


NOTE: If electrical diagnosis has been performed and 
a concern still exists, refer to the 
Hydraulic /Mechanical Diagnosis. 


lf DTCs are present while performing the On-Board 
Diagnostics, refer to the EEC-IV On-Board Diagnostics 
Trouble Code Description Chart for the appropriate 
service procedure. Prior to entering Pinpoint Tests, 
refer to any TSBs and Oasis messages for 4R70W 
(AODE-W) transmission concerns. 


NOTE: Prior to entering pinpoint tests, the vehicle 
harness must be checked for continuity and shorts; 
the PCM must be checked for any concerns. Refer to 
the Powertrain Control / Emissions Diagnosis Manual'® 
for proper procedures. 


NOTE: If any non-transaxle DTC’s appear, service 
those codes first. They could affect the electrical 
operation of the transaxle. Record and erase codes 
from continuous memory after service has been 
performed. After servicing any DTC’s in the Quick 
Test, the Quick Test should be repeated. 


NOTE: Check PCM wiring harness for proper 
connections, bent or broken pins, corrosion, loose 
wires, proper routing, proper seals and their condition. 
Check the PCM, sensors and actuators for physical 
damage. 


07-01D-49 
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DIAGNOSIS AND TESTING (Continued) 


EEC-IV SELF TEST DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART 


DTC 
tiie COMPONENT DESCRIPTION CONDITION SYMPTOMS/ACTIONS 


111 SYSTEM Pass No fault detected. Fault not detected by PCM. 0) 


V Insufficient input from VSS_| PCM detected a loss of vehicle Converter clutch engages, shift 
speed signal during operation. engagement/disengagement 
(hunting) on grades. ® 
TI TOT out of self test range | Transmission not at operating Warm vehicle to normal operating 
temperature during self test. temperature. 


-40°C (-40°F) indicated Voltage drop across TOT sensor 
TOT sensor circuit open exceeds scale set for temperature 
-40°C (-40°F). 


Ss 
OT 
TOT 


o>) 
GO 
N 


Firm shift feel. 


157°C (315°F) indicated 
TOT sensor circuit 
grounded 


Voltage drop across TOT sensor 


exceeds scale set for temperature of 
157°C (315°F). 


MLP MLP not in PARK Self test not run in PARK. Rerun self test in PARK. 


Refer to Pinpoint Test B. 


L 


0 


MLP out of range Indicated voltage drop across MLP 
exceeds limits established for each 


position. Misadjusted sensor. 


Harsh engagements, firm shift feel, 
no crank in NEUTRAL, improper 
shifts. 


Refer to Pinpoint Test D. 
536 BOO Brake not actuated during | Brake not cycled during KOER. Code set during self test. Rerun and 
self test depress BOO switch. 0) 


BOO switch circuit failed Brake On/Off circuit failure. Failed ON — Converter clutch will 
not engage at less than 1/3 throttle. 


Failed OFF or not connected 
Converter clutch will not disengage 
when brake is applied. ® 


112 IAT IAT indicates 125°C Voltage drop across IAT exceeds 
(254°F) scale set for temperature 125°C 
(254°F) (grounded). 


Incorrect EPC pressure. Either high 
or low which will result in harsh or 
soft shifts. 


113 IAT IAT indicates -40°C (-40°F) | Voltage drop across IAT exceeds 
scale set for temperature -40°C 


(-40°F) (open circuit) 
|AT IAT out of self test range IAT temperature higher or lower than | Rerun self test with vehicle at 
expected during KOEO, KOER. normal operating temperature. @ 
E ECT out of self test range | ECT temperature higher or lower Rerun self test with vehicle at 
than expected during KOEO, KOER. | normal operating temperature. @ 


ECT indicates 125°C Voltage drop across ECT exceeds __| Torque Converter clutch will always 
(254°F) scale set for temperature 125°C be off resulting in reduced fuel 
(254°F) (grounded). economy. O) 


Voltage drop across ECT exceeds 
scale set for temperature -40°C 
(-40°F) (open circuit). 


—_ 
—_ 
BAN 


i’ 
= 
(o>) 


CT 
ECT 


S: 
m 
9 


—h 
—h 
~] 


ECT indicates -40°C 
(-40°F) 


639 TSS Insufficient input from PCM detected a loss of TSS signal | Harsh shifts, abnormal shift 
transmission speed sensor | during operation. schedule, no converter clutch 
TSS activation. 
Refer to Pinpoint Test F. 
121 TP TP voltage high/low for self | TP was not in the correct position | Rerun at appropriate TP position. 
test for self test. 


® Refer to Powertrain Control/Emissions Diagnosis Manual. Can be purchased as a separate item. CD10505-B 
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DIAGNOSIS AND TESTING (Continued) 


EEC-IV SELF TEST DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART (Continued) 


THREE COMPONENT DESCRIPTION CONDITION 
DIGIT 


TP TP DTCs PCM assembly has detected an 
error. This error may cause a 
212 ICM ICM DTCs 
211-219 ICM 
221-224 ICM 
232-239 ICM 
241-243 


SYMPTOMS/ACTIONS 


Harsh engagements. firm shift feel. 
abnormal shift schedule. converter 
clutch does not engage. converter 

clutch cycling. 


transmission concern. 


ICM system has a malfunction 
which may cause a transmission 
concern. 


Harsh engagements and shifts. late 
WOT shifts. no converter clutch 
engagement. 


ACC A/C switch error A/C or defrost ON condition may Code set during self test — rerun 
result from A/C clutch being ON TOT-A/C off. Failed ON — EPC 
during quick test. A/C clutch failed | pressure slightly low with A/C 
ON. OFF. 
157 184 MAF MAF system has a malfunction High/low EPC pressure. incorrect 


158 185 
159 


| 


617 3 SS-1 or internal | 1-2 shift error Engine rom drop not detected when 

parts 1-2 shift was commanded by PCM. 
618 3 SS-1. SS-2 or | 2-3 shift error Engine rpm drop not detected when 
internal parts 2-3 shift was commanded by PCM. 


619 3 SS-1.SS-2 or | 3-4 shift error Engine rom drop not detected when 
internal parts 


3-4 shift was commanded by PCM. 
622 2 S SS-2 solenoid circuit failure | SS-2 circuit failed to provide voltage 


S-2 
drop across solenoid. Circuit open 
652 2 TCC 
Refer to Pinpoint Test C. 


or shorted or PCM driver failure 
during self test. 

631 TCIL TCIL circuit failure TCIL circuit open or shorted. Failed ON — overdrive cancel mode 
on. NO flashing TCIL for EPC 
failure. Failed OFF — Overdrive 
cancel mode never indicated. NO 
flashing TCIL for EPC failure 2. 

632 TCs TCS not changing states TCS not cycled during self test. TCS] Rerun self-test and cycle switch NO 
circuit open or shorted. (D) cancel when switch is cycled. 


| Refer to Powertrain Control/Emissions Diagnosis Manual. Can be purchased as a separate item. 
2 Output circuit check. generated only by electrical conditions. 
3 May also be generated by other non-electrical related transmission hardware condition. CD10506-B 


shift schedule. Incorrect converter 
clutch scheduling. Symptoms 
Similiar to a TP Sensor failure. 


which may cause a transmission 
concern. 


SS-1 solenoid circuit failure | SS-1 circuit failed to provide voltage 
drop across solenoid. Circuit open 
or shorted or PCM driver failure 
during self test. 


Improper gear selection depending 
on condition mode and manual lever 
position. Refer to Solenoid On/Off 

Chart. 


- : 
> > 
4 nn 


Refer to Pinpoint Test A. 


Improper gear selection depending 
on failure or mode and manual lever 
position: Refer to Solenoid On/Off 
Chart. Shift errors may also be due 
to other internal transmission 
concerns. (Stuck valves. damaged 
friction material.) 


Refer to Pinpoint Test A. 


Improper gear selection depending 
on failure or mode and manual lever 
position. Refer to Solenoid On/Off 
Chart. 


Refer to Pinpoint Test A. 


TCC solenoid circuit failure |} TCC solenoid circuit failed to 
during self test provide drop across solenoid. Circuit 
open or shorted or PCM driver 

failure during self test. 


Short circuit — engine stalls in 
second gear (OD. 2 range) at low 
idle speeds with brake applied. 


Open circuit — converter clutch 
never engaged. 
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DIAGNOSIS AND TESTING (Continued) 


EEC-IV SELF TEST DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART (Continued) 


oa aN COMPONENT DESCRIPTION 
DIGIT 


CONDITION SYMPTOMS/ACTIONS 


The PCM picked up an excessive Erratic or no converter clutch 


628 3 MCCC Torque converter clutch 
control engagement error 


Excessive torque converter 
clutch slip indicated. 


Failure mode effect 
management (FMEM) 
failure 


EPC solenoid circuit 
failure, shorted circuit or 
Output driver. 


Shorted ECA output driver. 


amount of converter clutch slippage | operation. 
when converter was scheduled to be 

engaged during normal vehicle 

operation. 


Refer to Pinpoint Test C. 


Excessive variations in slip (Engine | Engine RPM oscillation is present in 
speed surge) across the torque third gear. 
converter clutch. 

Refer to Pinpoint Test C. 


Failure detected in one or more PCM enables alternate functions. 
critical inputs. Check for other error codes. 


Voltage through EPC solenoid is Short circuit causes minimum EPC 
checked. An error will be noted if pressure (minimum capacity) and 
tolerance is exceeded. limits engine torque (alternate firm). 


Open circuit — causes maximum 


EPC pressure, harsh engagements 
and shifts. 


Refer to Pinpoint Test E. 


Refer to Powertrain Control/Emissions Diagnosis Manual. Can be purchased as a separate item. 


2 Output circuit check, generated only by electrical conditions. 
May also be generated by other non-electrical related transmission hardware condition. 


Rotunda Transmission Tester 


Use Rotunda Transmission Tester 007-O0085 or 
equivalent to diagnose electronically controlled 
transaxiles. The following instructions outline the 


set-up and use of this tester in the pinpoint tests for the 


4R70W (AODE-W). 
Tester Jacks 


1. 


2. 


VPWR Pin Jacks (red): VPWR test points for 
solenoid circuits. 


Solenoid (MCCC, EPC) Signal Line Pin Jacks 
(black): Signal line test points for solenoid 
circuits. 


NOTE: The tester overlay is labeled for the 
MCCC solenoid. This is used to test the torque 
converter clutch (TCC) solenoid. 


BAT+ (red) and BAT- (black) Pin Jacks: 
Battery reference points when measuring circuits 
for shorts. 


TOT Pin Jacks: Test points for TOT sensor. 


CD8095-B 


OSS Pin Jacks: Test points for TSS sensor. 


NOTE: The tester overlay is labeled for the OSS 
solenoid. This is used to test the transmission 
speed sensor (TSS). 


Tester LEDs and Controls 


1. Overlay and Cable Correctly Installed LEDs: 
Only LEDs with ©)symbol and cable correctly 
match. 


Status LEDs: LED ‘‘OFF’’ when not activated by 
tester (solenoid not activated, open circuit or 
signal line short to ground). LED ‘‘GREEN”’ when 
activated by tester and current draw is correct. 
LED ‘‘RED”’ when activated by tester and current 
draw is excessive (short to Battery Positive 
Voltage (B+)). All LEDs light orange during 
Self-Test. 


Solenoid Activate Buttons: Energize 
respective solenoids during click testing and 
activate selected circuits during DRIVE mode 
testing. 


Bench/ Drive Switch: Selects operating mode, 
either BENCH or DRIVE. 
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DIAGNOSIS AND TESTING (Continued) 


5. Solenoid Select/Gear Select Switch: Has 
three functions. 
In BENCH MODE: acts as shift solenoid selector 
for click testing. In DRIVE MODE: acts as forward 
gear selector in place of vehicle’s PCM controlled 
shifting. Hydraulic safety mechanisms and 
overrides are built into the transaxle. 
In OHMS CHECK: allows you to measure ohms. 


4R70W (AODE-W) Overlay 


TRANSMISSION TESTER 


LED ON: AODE CABLE CORRECTLY INSTALLED. 


vewr __ STATUS vpwr __ STATUS 
#% NOT USED ACTIVATE 


ACTIVATE 


SHIFT SOLENOIDS 


ss STATUS 2 


O 
O L069 CCS ee 


La: GEAR SELECT mens) 


CUCK TEST 
SOLENOIO SELECT 


ACTIVATE 
OHMS/ 
SS-1 SS-2 CHECK 


panel 3% NOT USED 


i — | | 


DRIVE a 1 
GEARSELEcT? 2? 
EXT POWER 


QO O 


BAT-+ BAT — 
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Transmission Tester Instructions IV. Dynamic Testing - Vehicle Running 


The Rotunda Transmission Tester 007-00085 allows a V. Removing Transmission Tester and Clearing 
technician to operate the electrical portion of the Diagnostic Trouble Codes 

transmission independent of the vehicle electronics |. Prelimi 

which allows the technician to determine transmission - Preliminary Testing and Diagnosis 


concerns. The Transmission Tester usage is divided in Before any diagnostic testing is done on vehicle some 


five steps: preliminary checks must be performed, as outlined 


below. Be sure to write down findings, especially any 


|. Preliminary Testing and Diagnosis DTCs found, for future reference. 


ll. Installing the Transmission Tester 
lll. Static Testing - Vehicle OFF 
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DIAGNOSIS AND TESTING (Continued) 


a. Check transmission fluid level and condition. 

b. Check for add-on items (phones, computers, CB 

radio, etc.). 

Visually inspect wiring harness and connectors. 

Check for vehicle modifications. 

Check shift linkage for proper adjustment. 

Verify customer concern: 

— Upshift, Downshift, Coasting, Engagement, 
Noise / Vibration 

g. Vehicle must be at normal operating temperature. 

h. Perform vehicle Self-Test. 

i. Record all DTCs. 

j. Service all non-transmission codes. 


ll. Installing the Transmission Tester (Set-Up 
Procedures) 


Installing the transmission tester at the transmission 
connector allows separation of the vehicle electronics 
from transmission electronics. Disconnecting normal 
vehicle electronics will set additional codes and cause 
firm shifts. (Disconnecting the transmission connector 
defaults transmission to maximum line pressure). 


NOTE: During tester usage additional DTCs may be 
set. Therefore, it is important that all codes are erased 
after service has been made. To verify elimination of 
all codes rerun Self-Test. 


NOTE: The following manuals should be available to 
assist in diagnosis of electronically controlled 
transmissions: 


™ 9 20 


— Powertrain Control/Emissions Diagnosis Manual*° 
— Transmission Tester Manual (provided with 
tester). 


CAUTION: Do not attempt to pry off connectors 
with a screwdriver. This will damage the 
connector and could result in transmission 
concerns. 


1. Disconnect vehicle wiring harness at 
transmission connector. 


2. Turn tester solenoid select switch to the OHMS 
CHECK position. 


3. Connect appropriate tester interface cable and 
overlay to transmission and tester. 


CAUTION: Route all cables away from heat 
sources. 


4. Install a line pressure gauge into line pressure tap 
on transmission. 


CAUTION: Route gauge line away from heat 
sources. 


5. Plug transmission tester power supply into lighter 


receptacle. At this time, all LEDs should illuminate 


for a short period and then turn off. This is the 
tester internal circuit check. 


6. Position Bench/ Drive switch to BENCH mode. 


20 Can be purchased as a separate item. 


Ill. Static Testing - Vehicle Off 


Static testing procedures allow for shop testing of the 
transmission in the vehicle or on the bench. 
Completion of these tests prove out transmission 
electronics. 


CAUTION: For resistance checks, be sure the 
tester solenoid select switch is set to the 
OHMS /DIODE CHECK position or damage to the 
ohmmeter may result. 


Resistance/Continuity Tests 
@ Refer to the appropriate Pinpoint Test to be 
performed based on the Self-Test DTCs displayed. 


@ Using a Rotunda Digital Volt-Ohmmeter or 
equivalent and the Transmission Tester perform the 
Pinpoint Tests as indicated based on the Self-Test 
DTCs which were displayed. 


@ Service as indicated by the pinpoint tests. Always 
retest and road test vehicle after service. 


Transmission Solenoids and Sensors Resistance 
Tests 


EPC Solenoid 


@ Set ohmmeter to 100-200 ohm range. 
@ Connect negative lead of ohmmeter to the EPC jack. 


® Connect positive lead of ohmmeter to the VPWR 
jack. 


@ Record resistance. 


@ Refer to the following charts for values. 


If out of specification, refer to Pinpoint Test E in this 
Section. 


Solenoids (SS-1, SS-2, TCC) 


@ Set ohmmeter to 100-200 ohm range. 


® Connect positive lead of ohmmeter to the 
appropriate VPWR jack for the solenoid being 
tested. 


@ Connect negative lead of the ohmmeter to the 
appropriate solenoid (SS-1, SS-2, MCCC) jack and 
record resistance. 


Refer to following charts for values. 
If out of specification, refer to Pinpoint Test A (SS-1, 
SS-2); Pinpoint Test C (TCC); 


TRANSMISSION APPLICATION 


2.48-5.66 


Transmission Operating Temperature (TOT) 
@ Set ohmmeter to 1000 ohm scale. 


@ Connect ohmmeter positive lead to + TOT jack. 
@ Connect ohmmeter negative lead to -TOT jack. 
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DIAGNOSIS AND TESTING (Continued) 


@ Record resistance. Resistance will vary with 
temperature. 


@ Refer to the following chart. 


If out of specification, refer to Pinpoint Test B in this 
Section. 


7190 | 159-194 | 8K-2.7K 
2.7K-1.5K 
1.5K-0.8K 


Transmission Speed Sensor (TSS) 


@ Set ohmmeter to 1000 ohm (K) range. 


@ Connect the positive lead of the ohmmeter to the 
+TSS. 


@ Connect the negative lead of the ohmmeter to the 
-TSS. 


@ Record resistance. 
® TSS should be 450-750 ohms. 


If out of specification, refer to Pinpoint Test F in this 
Section. 


Sensors Short To Ground and Solenoid Voltage 
Test 


NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. 

LED will turn RED if an activated solenoid /harness is 
shorted to B+. 

LED will remain OFF if an activated solenoid/harness 
is shorted to ground or no continuity. 


1. Set tester Bench/Drive switch to BENCH mode. 
2. Set voltmeter to 20 voit DC range. 


3. Connect voltmeter positive lead to the 
appropriate solenoid. Connect voltmeter negative 
lead to the appropriate solenoid. 


4. Using a VOM, check for voltage across each 
solenoid by activating the solenoid switches. 
Depress the appropriate switch. The LED should 
illuminate, the voltage should change and an 
audible click may be heard. If LED does not 
illuminate, a short to ground condition exists. 


NOTE: TCC solenoid click may or may not be 
audible. 


5. Observe and record values. 
IV. Dynamic Testing - Vehicle Running 


Dynamic testing is the final step in the transmission 
tester usage. It allows the transmission to be proven 
out electronically and hydraulically. 


Transmission Solenoid Cycling and Drive Test 
Procedures 


Preliminary Set Up 
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1. Set Bench/Drive switch to DRIVE mode. 

2. Set gear select switch to first gear position. 
3. Place vehicle in PARK. 

4. Start vehicle. 

EPC Solenoid 


CAUTION: Do not attempt to hold the EPC switch 
depressed (minimum line pressure) and stall the 
transmission (holding the vehicle with the brake 
while depressing the throttle with the 
transmission in gear), as transmission damage 
will result. 


5. Observe line pressure. Record value. 
Line pressure should go to maximum. If not, refer 
to the Hydraulic /Mechanical charts for 
diagnostic tips or Pinpoint Test E concerning EPC 
solenoid. 


6. Depress EPC switch. Line pressure should drop 
to a minimum value. Record value. If not, refer to 
the Hydraulic / Mechanical diagnostic charts or 
Pinpoint Test E for the EPC solenoid. 


Engagements 


7. Verify that Bench/Drive switch is in DRIVE mode 
and Gear Select switch is in first gear position. 


8. Depress EPC switch. Line pressure should drop 
to idle pressure. While holding EPC switch down, 
shift vehicle from PARK to REVERSE. 

Does vehicle shift into REVERSE? 

Shift vehicle from REVERSE to DRIVE. 

Does vehicle shift into DRIVE? 

Release the EPC switch, pressure should return 


to maximum. Repeat engagements. With the EPC 


switch released, engagements should be firm. 
Upshift/Downshift 


NOTE: Upshifts and downshifts will be firm during this 
procedure. 


NOTE: Pressure gauges may be removed. 
NOTE: These tests should be performed on the road. 


if performed on the hoist, the technician may not feel at 


all shifts when engaged. 


LEDs will turn GREEN when solenoids are activated 
and turn OFF when deactivated. Refer to the 
appropriate overlay for the proper status shift 
sequence of the shift solenoids during upshifts and 
downshifts. 


10. Shift vehicle into OVERDRIVE and accelerate to 
24 km/h(15 mph), select second gear by 
rotating gear select switch to second gear 
position. 


Did vehicle upshift to second gear? 


Did appropriate shift solenoids 
activate / deactivate? 
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DIAGNOSIS AND TESTING (Continued) 


11. Accelerate to 40 km/h (25 mph) and select third 
gear position. 
Did vehicle upshift to third gear? 


Did appropriate shift solenoids 
activate / deactivate? 


12. Accelerate to 56-72 km/h (35/45 mph) and 
select fourth gear position. 
Did vehicle upshift to fourth gear? 


Did appropriate shift solenoids 
activate /deactivate? 


13. Reverse the order to downshift. 
Does vehicle downshift from fourth to third, third 
to second, and second to first? 
Did appropriate shift solenoids 
activate /deactivate? 
Torque Converter Clutch (TCC) Engagement 


NOTE: This test should be performed on the road. If 
performed on a hoist, feeling the torque converter 
clutch engage may not be possible. 


CAUTION: Do not depress MCCC switch with 
transmission in gear and the vehicle at a stop. 
Damage to the torque converter clutch may 
result. 


14. Accelerate and shift vehicle up into third gear. 
Hold speed steady and depress the MCCC 
switch. 

Does the torque converter engage? 
Does the engine rpm drop? 
Did TCC solenoid activate? 


Transmission Speed Sensor (TSS) Function 
Check 


NOTE: This test may be performed on the hoist or on 
the road. 


21 Can be purchased as a separate item. 
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15. Set voltmeter to 20 volts AC. 


Connect voltmeter positive lead to the (+) OSS 
jack. 


Connect voltmeter negative lead to the (-) OSS 
jack. 


Slowly accelerate vehicle and monitor voltmeter. 
Does voltage increase with vehicle speed? 


V. Removing Transmission Tester and Clearing 
DTCs 


1. 


Disconnect transmission tester from transmission 
connector. 


CAUTION: Do not attempt to pry off 
connectors with a screwdriver. This will 
damage the connector and could result in a 
transmission concern. 


Re-install vehicle wiring harnesses. Verify 
connection by pulling up on the harness. 


Re-install all heat shields that were previously 
removed. 


Disconnect transmission tester power lead from 
vehicle. 


Erase all diagnostic trouble codes using the 
procedures in the Powertrain Control /Emissions 
Diagnosis Manual*' (unlatch center button of 
SUPER STAR Il Tester which DTCs are being 
displayed during KOEO). 


Rerun EEC-IV On-Board Diagnostics to receive a 


pass code (111). 
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DIAGNOSIS AND TESTING (Continued) 


7. Verify customer concern has been eliminated. 


AODE INTERNAL HARNESS 


TOT RETURN EPC — 
WHITE/BLUE STRIPE TOT TCC VPWR 
$S2 EPC VPWR 


VPWR (EPC) + = Sst \ y TCC 
SS VPWR ew 
ec | [=o et 


BLUE 
WHITE/RED STRIPE 

ai _ Se 
ED 


TOT RETURN San 


R 
WHITE/BLACK STRIPE 
BLACK 
WHITE 
=. =a 
oe ai = 
SS VPWR J ae 
WHITE/GREEN STRIPE 
VPWR TCC <= 
Rees 
TCC ——- 


GREEN 


D10500-B 


Electrical Diagnosis 
Use the following pinpoint tests to diagnose 
transmission electrical concerns. 


PINPOINT TEST A: DTCs: 617, 618, 619, SOLENOID CIRCUIT FAILURE 621, 622 


TEST STEP RESULT P| ACTION TO TAKE 


| A1_ | ELECTRONIC DIAGNOSTICS 
@ The following items must be checked before Yes P| GOto A2. 

proceeding: 

— Check the PCM for proper function (On-Board Be P| PERFORM checks. 
Diagnostics). 
Check vehicle wiring harness for continuity and 
shorts to ground. 
Make sure all connectors are engaged 
properly. 
Make sure all terminals in connectors are 
properly seated. 

— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 

Have items been checked? 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST A: DTCs: 617, 618, 619, SOLENOID CIRCUIT FAILURE 621, 622 (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
| A2 | CHECK HARNESS CONNECTIONS 


@ Check that vehicle harness connector is fully 
engaged on transmission connector. 

@ Check that vehicle harness connector terminals are 
fully engaged in connector. 

@ Areconnector and terminals fully engaged? 


No > 


| A3_ | TRANSMISSION FUNCTIONAL TEST 


@ Disconnect vehicle harness at transmission. 


CAUTION: Do not attempt to pry connector. 
Depress tab and pull up on harness connector. 


Install Transmission Tester 007-00085 or equivalent 
to transmission connector. 

Using tests outlined under tester instructions, 
perform Solenoid Function Test. 


NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. LED will turn RED if 
an ACTIVATED solenoid/harness is shorted to 
battery positive. LED will remain off if an ACTIVATED 
solenoid/harness is shorted to ground or no 
continuity (open circuit). 


@ Does solenoid (LED GREEN) activate? 


| A4 | TRANSMISSION DRIVE TEST 


@ Perform the Transmission Drive Test as outlined 
under tester instructions Step IV. 

@ Does the vehicle upshift when commanded by 
the tester? 


| AS | CHECK RESISTANCE OF SOLENOID/HARNESS 


NOTE: Refer to the Transmission Tester for terminal 
locations. 


@ Bench/Drive switch in BENCH mode. 

@ Rotate gear selector switch to OHMS CHECK 
position. 

@ Connect ohmmeter negative lead to SS- 1 jack and 

positive lead to VPWR jack on tester. This is to test 

SS-1. 

Record resistance. 

Resistance should be between 20 and 30 ohms. 

Connect ohmmeter negative lead to SS-2 jack and 

positive lead to VPWR jack on tester. This is to test 

SS-2. 

Record resistance. 

Resistance should be between 20 and 30 ohms. 

Is resistance for each solenoid between 20 and 

30 ohms? 


22 Can be purchased as a separate item. 


Yes P| GO to AS. 


SERVICE as required. 


P| GOto A4. 
P| Goto AS. 


REFER to the Powertrain 
Control/Emissions 
Diagnosis Manual”? to 
diagnose PCM or vehicle 
harness concerns. 
ERASE all codes and 
PERFORM the Drive 
Cycle Test as outlined. 
RE-RUN Quick Test. If 
codes are still present, 
REFER to the 

Hydraulic /Mechanical 
se 


GO to A5. 


GO to A6. 
GO to A7. 


NOTE: Out of 
specification may be 
caused by internal 
harness or solenoid 
concerns. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST A: DTCs: 617, 618, 619, SOLENOID CIRCUIT FAILURE 621, 622 (Continued) 


TEST STEP ACTION TO TAKE 


CHECK SOLENOID/HARNESS FOR SHORT TO 
GROUND 
@® Check for continuity between BAT- jack (engine Yes P| GOto A7. 
ground) and appropriate jack with an ohmmeter or No ) GOto 
other low current tester (less than 200 milliamps). Hydraulic /Mechanical 
diagnosis. 
Posse RVPWR 


@ Connection should show infinite resistance (no 
continuity). 
@ iIsthere continuity? 


INTERNAL ELECTRONIC DIAGNOSTICS 


Drain transmission fluid. Yes 
Remove transmission pan. No 
Check that the internal harness connector is fully 

engaged on the shift solenoid assembly. 

Check that the internal harness connector terminals 

are fully seated in the connector. 

Inspect the connector for damage. 

Are above in good condition? 


CHECK INTERNAL HARNESS (Continuity) 


Disconnect internal harness from solenoid assembly Yes 
(3-wire connector). No 


GO to Ag. 
SERVICE as required. 


VV 


GO to AY. 


VV 


REPLACE internal 


CAUTION: Do not probe into connector harness. GO to A10. 


terminals. 


For SS-1, connect the positive lead from an 


ohmmeter to the tester jack SS-1 and the negative 
lead at the White wire of the 3-wire connector. 
Record resistance. Resistance should be less than 
0.5 ohm. 

For SS-2, connect the positive lead from an 
ohmmeter to the tester jack SS-2 and the negative 
lead at the Black wire of the 3-wire connector. 
Record resistance. Resistance should be less than 
0.5 ohm. 

For VPWR, connect positive lead to VPWR and the 
negative lead to the White/Black wire of the 3-wire 
connector. 

Record resistance. Resistance should be less than 
0.5 ohm. 

Is resistance for each solenoid less than 0.5 
ohm? 


| AQ | CHECK INTERNAL HARNESS (SHORTS TO GROUND) 

@ Check for continuity between BAT- jack (engine Yes P| REPLACE internal 
ground) and the appropriate wire with an ohmmeter harness. GO to A10. 
or other low current tester (less than 200 milliamps). No P! Goto A10 

@ Connection should show infinite resistance (no 
continuity). 

@ Does connection show continuity? 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST A: DTCs: 617, 618, 619, SOLENOID CIRCUIT FAILURE 621, 622 (Continued) 


TEST STEP RESULT ~ ACTION TO TAKE 


| A10 | CHECK SOLENOID RESISTANCE AT SOLENOID 
@ For SS-2 check solenoid resistance by connecting Yes PF GOtoAl1. 
an ohmmeter at the outboard No. 2 terminal and + , 
terminal of the solenoid assembly. le > bebano solenoid 
@ Record resistance. escemery: 
@® For SS-1, connect the ohmmeter to the center No. 1 
terminal of the solenoid assembly and to the + 
terminal. 
@ Record resistance. 
@ Resistance should be between 20 and 30 ohms. 
D10233-B 
@ isresistance for each solenoid between 20 and 
30 ohms? 


| A11_| CHECK SOLENOID FOR SHORT TO GROUND 
@ Check for continuity between BAT- jack (engine Yes PB) REPLACE solenoid 
ground) and appropriate terminal with ohmmeter or assembly. 
other low current tester (less than 200 milliamps). No P| REFER to 
: Hydraulic /Mechanical 

diagnosis. 
ES ee ee 
pw 


@ Connection should show infinite resistance (no 
continuity). 
@ Does connection show continuity? 


TD 10436B 


PINPOINT TEST B: DTCs: 636 TOT OUT OF SELF-TEST RANGE, 637 TOT CIRCUIT OPEN and 638 TOT CIRCUIT 
GROUNDED 


TEST STEP RESULT P| ACTION TO TAKE 


| B1 | ELECTRONIC DIAGNOSTICS 
@ The following items must be checked before Yes > 
proceeding: No Die 
— Check the PCM for proper function (Self-Test). 
— Check the vehicle wiring harness for continuity 
and shorts to ground. 
— Make sure all connectors are engaged 
properly. 
— Make sure all terminals in the connectors are 
properly seated. 
— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 
Have the items above been checked? 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST B: DTCs: 636 TOT OUT OF SELF-TEST RANGE, 637 TOT CIRCUIT OPEN and 638 TOT CIRCUIT 


GROUNDED (Continued) 


RESULT ___D|_ACTIONTO TAKE 


| B2 | CHECK HARNESS CONNECTIONS 


Check that vehicle harness connector is fully 
engaged on transmission connector. 

@ Check that vehicle harness connector terminals are 
fully engaged in connector. 

@ Areconnector and terminals fully engaged? 


SERVICE as required. 


| B3 | CHECK RESISTANCE OF TOT SENSOR/HARNESS 

NOTE: Refer to the Transmission Tester for terminal Yes P) Goto B4. 

eatone: No P| GOto BS. 

@ Vehicle must be at normal operating temperature. 

@ Disconnect vehicle harness at transmission. 
CAUTION: Do not attempt to pry connector. 
Depress tab and pull up on harness connector. 

@ Install Transmission Tester 007-00085 or equivalent 
to transmission connector. 

@ Set Bench/Drive switch to BENCH mode. 

@ Rotate gear selector switch to OHMS/DIODE 
CHECK position. 

@ Connect ohmmeter negative lead to -TOT jack and 
positive lead to +TOT jack on tester. 

@ Perform tests 1 and 2. 

NOTE: While perforiming Test 1 and 2 observe 
resistances. DTC 637 is set if resistance value 
exceeds 869K ohms (OPEN circuit). DTC 638 is set 
if resistance value falls below 597 ohms (short 
circuit). 
Test 1 
Record resistance. 
Resistance should be approximately in the following 
ranges. 

TRANSMISSION FLUID TEMPERATURE 

@ Test 2 

@ Check for intermittent short or open. 

@ lIfresistance was between 0.8K and 100K ohms, 
perform following test. If transaxle is warm, allow 
transaxle to cool. Check TOT sensor resistance 
again. Compare resistance with initial resistance. 
Resistance should decrease if transaxle was 
heated and should increase if transaxle was 
allowed to cool. If correct change in resistance 
occurs, REPEAT On-Board Diagnostics. 

@ Isresistance in range? 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST B: DTCs: 636 TOT OUT OF SELF-TEST RANGE, 637 TOT CIRCUIT OPEN and 638 TOT CIRCUIT 
GROUNDED (Continued) 


TEST STEP RESULT P ACTION TO TAKE 


CHECK TOT SENSOR/HARNESS FOR SHORT TO 
GROUND 


@ Check for continuity between BAT- jack (engine 
ground) and appropriate jack (-TOT and +TOT) with 
ohmmeter or other low current tester (less than 200 


GO to BS. 


REPEAT Quick Test if 
DTCs are still present. 


VV 


milliamps). . 
@ Connection should show infinite resistance (no ee ger 
continuity). 


Diagnosis Manual”? to 
diagnose harness or PCM 
concerns. 


is there continuity? 


Drain transmission fluid. 

Remove transmission pan. 

Check that internal harness connector is fully 
engaged on TOT sensor. 

Check that internal harness connector terminals are 
fully seated in connector. 

Inspect the connector for damage. 

Are above in good condition? 


GO to B6. 
SERVICE as required. 


VV 


GO to B7. 


REPLACE internal 
harness. GO to B8. 


@ Disconnect internal harness from TOT sensor. 


os 
VV 


CAUTION: Do not probe into connector 
terminals. 


For TOT, connect the positive lead from an 
ohmmeter to the tester +TOT jack and the negative 
lead at the White/Red wire of the TOT sensor 
connector. 

@ Record resistance. Resistance should be less than 
0.5 ohm. 

@ Connect the positive lead from an ohmmeter to the 
tester -TOT jack and the negative lead at the red 
wire of the TOT wire connector. 

@e Record resistance. Resistance should be less than 
0.5 ohm. 

e iIsresistance less than 0.5 ohm? 


CHECK INTERNAL HARNESS (SHORTS TO GROUND) 


@ Check for continuity between BAT- jack (engine 
ground) and the appropriate wire (+TOT and -TOT) 
with ohmmeter or other low current tester (less than 
200 milliamps). 


a 
AE ak AE Na 


@ Connection should show infinite resistance (no 
continuity). 
Is there continuity? 


Yes P| REPLACE internal 
harness. GO to B8. 


No P| GO to BS. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST B: DTCs: 636 TOT OUT OF SELF-TEST RANGE, 637 TOT CIRCUIT OPEN and 638 TOT CIRCUIT 
GROUNDED (Continued) 


Check sensor resistance by connecting an 
ohmmeter at the terminals of the TOT sensor 
assembly. 

@ Record resistance. 


vehicle. 


ranges. 


a 


@ Isresistance in range? 
| BQ | CHECKTOTSENSORFORSHORTTOGROUND i 


@ Check for continuity between engine ground and 
appropriate terminal with ohmmeter or other low 
current tester (less than 200 milliamps). 


@ Connection should show infinite resistance (no 
continuity). 
@ is there continuity? 


TEST STEP 


| B8 | CHECK TOT SENSOR RESISTANCE 
“ 


@ Resistance should be in range of temperature of the 


@ Resistance should be approximately in the following 


| ACTIONTOTAKE | TO TAKE 


RESULT 


GO to BY. 
REPLACE TOT sensor. 


REPLACE TOT assembly. 


RERUN Quick Test if DTC 
is still present. REFER to 
the Powertrain 
Control/Emissions 
Diagnosis Manual” to 
diagnose harness or PCM 
concerns. 


TD 10437B 


PINPOINT TEST C: DTCs: 628 TCC ENGAGEMENT ERROR, 652 TCC CIRCUIT FAILURE and 656 TCC EXCESSIVE SLIP 
DETECTED 


The following items must be checked before 

proceeding: 

— Check the PCM for proper function (On-Board 
Diagnostics). 

— Check vehicle wiring harness for continuity and 
shorts to ground. 

— Make sure all connectors are engaged 
properly. 

— Make sure all terminals in connectors are 
properly seated. 

— Check all connectors for damage, corrosion, 


Have items been checked? 


are fully engaged on transmission connector. 
@ Areconnector and terminals fully engaged? 


24 Can be purchased as a separate item. 


TEST STEP RESULT ACTION TO TAKE 
a ELECTRONIC DIAGNOSTICS 


water, bent pins and missing or damaged seals. 


rats CHECK HARNESS CONNECTIONS 


@ Check that vehicle harness connector and terminals 


No P| PERFORM checks. 


GO to C3. 
: SERVICE as required. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST C: DTCs: 628 TCC ENGAGEMENT ERROR, 652 TCC CIRCUIT FAILURE and 656 TCC EXCESSIVE SLIP 


DETECTED (Continued) 


RESULT ___P|_ACTIONTO TAKE 


Perform Transmission Drive Test as outlined under 
testing instructions. 

While in second gear press the MCCC switch. 
Does the TCC activate (LED GREEN)? 

Does the engine rpm drop? 


CHECK RESISTANCE OF SOLENOID /HARNESS 


NOTE: Refer to Transmission Tester for terminal 
locations. 
C6 | CHECK SOLENOID/HARNESS FOR SHORT TO 
GROUND 
@ Check for continuity between BAT- jack (engine 
ground) and appropriate jack with an ohmmeter or 
other low current tester (less than 200 milliamps). 
TCC 
@ Connection should infinite resistance (no 
@ Is there continuity? 


Yes > 
No ad 
Yes Pe 
No > 
@ Set Bench/ Drive switch to BENCH mode. 
@ Rotate Gear Selector switch to OHMS CHECK 
position. 
@ Connect ohmmeter negative lead to MCCC (jack) 
and positive lead to VPWR on tester. 
This is to test TCC. 
@ Record resistance. 
@ Resistance should be between 1 and 3 ohms. 
Yes > 
No > 
continuity). 
INTERNAL ELECTRONIC DIAGNOSTICS 
@ Drain transmission fluid. Yes > 
@ Remove transmission pan. No > 
@ Check that internal harness connector is fully 
engaged on the TCC solenoid assembly. 
@ Check that internal harness connector terminals are 
fully seated in the connector. 
@ Inspect the connector for damage. 
@ Are above in good condition and engaged 
properly? 
25 Can be purchased as a separate item. 


@ Isresistance between 1 and 3 ohms? 


TRANSMISSION FUNCTIONAL TEST 

@ Disconnect vehicle harness at transmission. Yes P) GOto C4. 
CAUTION: Do not pry connector. Press the tab No P) GOtoCs. 
and pull on vehicle harness connector. 
Install Transmission Tester (007-00085) or 
equivalent to transmission connector. 
Using tests outlined under Tester Instructions, 
perform TCC solenoid function test. 
NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. LED will turn RED if 
an ACTIVATED solenoid/harness is shorted to 
battery positive. LED will remain off if an ACTIVATED 
solenoid/harness is shorted to ground or no 
continuity (open circuit). 
Does MCCC (LED GREEN) activate when tester 
switch is pressed? 


REFER to Powertrain 
Control/Emissions 
Diagnosis Manual” to 
diagnose PCM and 
vehicle harness 
concerns. 


GO to C5. 


GO to C6. 
GO to C7. 
NOTE: Internal harness or 


solenoid may be 
damaged. 


GO to C7. 


REFER to 
Hydraulic /Mechanical 
Diagnosis. 


GO to C8. 
SERVICE as required. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST C: DTCs: 628 TCC ENGAGEMENT ERROR, 652 TCC CIRCUIT FAILURE and 656 TCC EXCESSIVE SLIP 
DETECTED (Continued) 


TEST STEP RESULT ACTION TO TAKE 


ee a 

@ Disconnect internal harness from TCC solenoid GO to C9. 
assembly (TCC wire connector). REPLACE internal 
CAUTION: Do not probe into connector harness. GO to C10. 
terminals. 

@ Connect positive lead from an ohmmeter to tester 
MCCC jack and the negative lead at the Green wire 
of the TCC connector. 

@ Record resistance. Resistance should be less than 
0.5 ohm. 

@ Connect the positive lead from an ohmmeter to the 
tester VPWR jack and the negative lead to the 
White / Green wire of the TCC connector. 

@ Record resistance. Resistance should be less than 
0.5 ohm. 
Is resistance less than 0.5 ohm? 


2 
| CHECK INTERNAL HARNESS (SHORTS TOGROUND) —__ 

@ Check for continuity between BAT- jack (engine REPLACE internal 
ground) and the appropriate wire with an ohmmeter harness. GO to C10. 
or other low current tester (less than 200 milliamps). Pl Gotoci0. 

eae re 
Green 
White/Green 

@ Connection should show infinite resistance (no 
continuity). 

@ is there continuity? 


| C10 | CHECK SOLENOID RESISTANCE 


For TCC, check solenoid resistance by connecting 
an ohmmeter to the terminals of the TCC solenoid 
assembly. 

@ Record resistance. 

@ Resistance should be between 1 and 3 ohms. 

@ iIsresistance between 1 and 3 ohms? 


CHECK SOLENOID FOR SHORT TO GROUND 
@ Check for continuity between BAT- jack (engine REPLACE TCC solenoid 
ground) and appropriate solenoid terminals with | somo 
i or other low current tester (less than 200 REFER to 
gia) oer 
@ Connection should infinite resistance (no 
continuity). 
@ is there continuity? 


GO to C11. 


REPLACE TCC solenoid 
giieh ce 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST D: DTC: 522 MLP NOT IN PARK AND 634, MLP OUT OF eta 


TEST STEP RESULT ACTION TO TAKE 
me E ELECTRONIC DIAGNOSTICS 


The following items must be checked before 
proceeding: 

Check the Powertrain Control Module (PCM) for 
proper function (Self-Test). 

Check the vehicle wiring harness for continuity 
and shorts to ground. 

Make sure all connectors are engaged 
properly. 

Make sure all terminals in the connectors are 
properly seated. 

Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 
Have the items above been checked? 


Check that vehicle harness connector is fully 
engaged on transmission manual lever position 
(MLP) sensor connector. 

@ Check that vehicle harness connector terminals are 
fully engaged in connector and in good condition. 
Are connector and terminals fully engaged? 


Apply parking brake. 

Place transmission gear selector in NEUTRAL. 
Verify manual lever position using Gear Position 
Sensor Adjuster Tool T92P-700 10-AH. 

Verify that MLP sensor retaining bolts are tightened 
to proper specifications. 

Is sensor adjusted properly? 


Disconnect vehicle harness at transmission. 


CAUTION: Do not pry connector. Squeeze tabs 
and pull up on vehicle harness connector. 


Insert MLP sensor tester or equivalent into MLP 
sensor. 

Plug ohmmeter into MLP sensor tester. 

Using procedures provided with tester verify sensor 
functions in all positions. 

Check continuity and resistances in all 
positions. Refer to the following chart: 


Transmission Shift 
Position 


is MLP sensor OK? 


NOTE: The second gear position on the tester has 
the same resistance in the DRIVE detent. 


26 Can be purchased as a separate item. 


Yes 
No 


VV 


VV 


P| GOto D2. 
P| PERFORM checks. 


GO to D3. 
SERVICE as required. 


GO to D4. 


ADJUST sensor as 
outlined under 
Transmission Assembly. 
REPEAT Self-Test. 


REFER to Powertrain 
Control/Emissions 
Diagnosis Manual*° 
diagnosis of PCM 
assembly and vehicle 
wiring harness concern. 


for 


REPLACE MLP Sensor 
and RERUN Self-Test. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST E: DTCs: 624, EPC CIRCUIT FAILURE AND 625 EPC DRIVER CIRCUIT FAILURE (PCM) 


TEST STEP RESULT | ACTION TO TAKE 


|E1 [ELECTRONICDIAGNOSTICS 
The following items must be checked before Yes P) GOtoE2. 
proceeding: 
— Check the PCM for proper function (On-Board me P) PERFORM checks. 
Diagnostics). 
— Check the vehicle wiring harness for continuity 
and shorts to ground. 
— Make sure all connectors are engaged 
properly. 
— Make sure all terminals in the connectors are 
properly seated. 
— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 
Have the items above been checked? 


| E2 | CHECK HARNESS CONNECTIONS 


@ Check that vehicle harness connector is fully 
engaged on transmission connector. 

@ Check that vehicle harness connector terminals are 
fully engaged in connector. 

@ Areconnector and terminals fully engaged? 


Yes > 
No > 
| E3_ | TRANSMISSION FUNCTIONAL TEST 
@ Disconnect vehicle harness at transmission. Yes P|) REFER to Powertrain 
Control/Emissions 
CAUTION: Do not attempt to pry the connector. Diagnosis Manual’ to 
Depress tab and pull up on harness connector. diagnose PCM or vehicle 
@ Install line pressure gauge at line tap oncase. harness concerns. 
@ Install Transmission Tester 007-00085 or equivalent No PF GOto E4. 
to transmission connector. 
@ Set Bench/Drive switch to DRIVE mode. 
@ Rotate Gear Selector Switch to 1st gear position. 
@ Using tests outlined under tester instructions 
perform the EPC function test. 
NOTE: LED will turn GREEN when solenoid activates 
and turn OFF when deactivated. LED will turn RED if 
an ACTIVATED solenoid/harness is shorted to 
battery positive. LED will remain off if an ACTIVATED 
solenoid/harness is shorted to ground or no 
continuity (open circuit). 
— Does the EPC (GREEN LED) activate when 
EPC switch is pressed? 
— Observe line pressure on the gauge while 
pressing EPC switch (vehicle must be running). 
Does the line pressure drop? 
Yes > 
No > 


GO to E3. 
SERVICE as required. 


NOTE: Refer to the Transmission Tester for terminal 
locations. 


GOto ES. 
GO to E6. 


NOTE: Out of 
specification may be 
caused by internal 
harness or EPC solenoid 
concerns. 


@ Set Bench/Drive switch to BENCH mode. 

@ Rotate Gear Select switch to OHMS CHECK 
position. 

@ Connect ohmmeter negative lead to VPWR jack and 

positive lead to EPC jack on tester. This is to test 

EPC solenoid. 

Record resistance. 

Resistance should be between 2.48 and 5.66 ohms. 

Is resistance between 2.48 and 5.66 ohms? 


27 Can be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST E: DTCs: 624, EPC CIRCUIT FAILURE AND 625 EPC DRIVER CIRCUIT FAILURE (PCM) (Continued) 


RESULT ____D]_ACTIONTO TAKE 


CHECK SOLENOID /HARNESS FOR SHORT TO 
GROUND 
@ Check for continuity between BAT- jack (engine Yes FP) GOtoE6. 
ground) and appropriate jack with an ohmmeter or 
other low current tester (less than 200 milliamps). NO > eae Mechanical 
EPC EPC 
VPWR 


@ Connection should show infinite resistance (no 
continuity). 
@ Is there continuity? 


| £6 | INTERNAL ELECTRONIC DIAGNOSTICS 


Drain transmission fluid. Yes 
Remove transmission pan. 

Check that internal harness connector is fully 
engaged on EPC solenoid assembly. 

Check that internal harness connector terminals are 


GO to E7. 
SERVICE as required. 


> 
No > 


fully seated in connector. 

Inspect connector for damage. 

Are above properly engaged and in good 
condition? 


@ Disconnect internal harness from EPC solenoid 
assembly. 
Connect the positive lead from an ohmmeter to the 
tester EPC jack and the negative lead at the Blue 
wire at the EPC wire connector. 
Record resistance. Resistance should be less than 
0.5 ohm. 
Connect the positive lead from an ohmmeter to the 
tester VPWR jack and the negative lead at the 
White/Blue wire at the EPC wire connector. 
Record resistance. Resistance should be less than 
0.5 ohm. 

@ Isresistance less than 0.5 ohm? 


GO to E8. 


REPLACE internal 
harness. GOto EY. 


VV 


Yes P| REPLACE internal 
harness. GO to Eg. 


No P| GOtoE9. 


@ Check for continuity between BAT- jack (engine 
ground) and the appropriate wire with an ohmmeter 
or other low current tester (less than 200 milliamps). 


Sotenoig dre 


EPC Blue (Signal) 
White/Blue (EPCPWR) 


@ Connection should show infinite resistance (no 
continuity). 
@ Is there continuity? 


| EQ | CHECK SOLENOID RESISTANCE 


@ Check solenoid resistance by connecting an 
ohmmeter at the EPC terminals of the solenoid. 
Record resistance. 

Resistance should be between 2.48 and 5.66 ohms. 
Is resistance between 2.48 and 5.66 ohms? 


Yes 
No 


GO to E10. 
REPLACE EPC solenoid. 


VV 
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DIAGNOSIS AND TESTING (Continued) 


PINPOINT TEST E: DTCs: 624, EPC CIRCUIT FAILURE AND 625 EPC DRIVER CIRCUIT FAILURE (PCM) (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
| E10 | CHECK SOLENOID FOR SHORT TO GROUND 
Yes P| REPLACE EPC solenoid. 


@ Check for continuity between BAT -jack (engine 

ground) and appropriate terminal with ohmmeter or No P| REFER to 

other low current tester (less than 200 milliamps). Hydraulic /Mechanical 
Diagnosis. 


Solenoid 
EPC 


@ Connection should show infinite resistance (no 
continuity). 
Is there continuity? 


TD 10440B 


PINPOINT TEST F: DTC: 639 TSS INSUFFICIENT INPUT 


TEST STEP RESULT P| ACTION TO TAKE 
paeoee ELECTRONIC DIAGNOSTICS 


The following items must be checked before 

proceeding: 

— Check the PCM for proper function (On-Board 
Diagnostics). 

— Check vehicle wiring harness for continuity and 
shorts to ground. 

— Make sure all connectors are engaged 
properly. 

— Make sure all terminals in the connectors are 
properly seated. 

— Check all connectors for damage, corrosion, 
water, bent pins and missing or damaged seals. 

@ Have items above been checked? 


| F2_ | CHECK HARNESS CONNECTIONS 


@ Check that vehicle harness connector is fully 
engaged on transmission speed sensor (TSS). 

@ Check that vehicle harness connector terminals are 
fully engaged in connector. 

@ Areconnector and terminals fully engaged? 


| F3 | TRANSMISSION FUNCTIONAL TEST 


@ Disconnect vehicle harness at TSS sensor. 


CAUTION: Do not attempt to pry on the 
connector. Pull on harness connector. 


Yes 
No P| PERFORM checks. 


GO to F3. 
SERVICE as required. 


Yes 
No 


VV 


Yes P| REFER to the Powertrain 


Control/Emissions 
Diagnosis Manual”? to 
diagnose vehicle harness 
orPCM concerns. 


GO to F4. 


@ Install Transmission Tester 007-00085 or equivalent 
onto TSS sensor. 

@ Connect voltmeter positive lead to +TSS and the 
negative lead to -TSS. Set voltmeter to AC. 

@ Perform TSS Function Test. Monitor voltmeter. 

@ Does the voltage increase with an increase in 
vehicle speed? 


CHECK RESISTANCE OF TRANSMISSION SPEED 
SENSOR 


NOTE: Refer to the Transmission Tester for terminal 
locations. 


GO to F5. 


REPLACE TSS sensor. 
RERUN TSS Function 
Test. 


Yes 


VV 


@ Connect ohmmeter negative lead to +OSS jack and 
positive lead to -OSS jack on tester. This is to test 
TSS sensor. 

@ Record resistance. Resistance should be between 

450 and 750 ohms. 

Is resistance between 450 and 750 ohms? 


28 Can be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 
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PINPOINT TEST F: DTC: 639 TSS INSUFFICIENT INPUT (Continued) 


TEST STEP 


RESULT >) ACTION TO TAKE 


CHECK SENSOR FOR SHORT TO GROUND 


@ Check for continuity between BAT- jack (engine 
ground) and appropriate jack with an ohmmeter or 
other low current tester (less than 200 milliamps). 


TSS +OSS 
-OSS 
@ Connection should show infinite resistance (no 


continuity). 
@ Is there continuity? 


| F6 | CHECK TSS MAGNETISM 


Remove TSS from transmission. 

Place TSS against a metal surface to which a 
magnet would stick. The TSS should be magnetized 
and stick to the metal surface. 

Does TSS stick? 


@e With TSS removed and transmission in NEUTRAL, 
rotate driveshaft and observe through the TSS hole 
in case that all six holes or indentations in the ring 
gear are present and free of foreign material. 

@ Are holes present and free of foreign material? 


Transmission Fluid Level Check 


CAUTION: Vehicle should not be driven if fluid 
level is below the bottom hole. 


Transmission Hot— Operating Temperature 


The automatic transmission should be checked at an 
operating temperature of 66°C-77°C (150°F-170°F) 
(dipstick hot to touch). The operating temperature 
may be obtained by driving 24-32 km (15-20 miles) of 
City-type driving with the outside temperature above 
10°C (50°F). 


CAUTION: If vehicle has been operated for an 
extended period at high speed, in city traffic, in 
hot weather, or vehicle is being used to pulla 
trailer, the fluid has to cool, approximately 30 
minutes after engine has been turned off to 
obtain an accurate reading. 


Dipstick Reading: Fluid level at operating 
temperature. 


Fluid level on dipstick should be within the 
cross-hatched area. 


Yes REPLACE TSS sensor. 
RERUN TSS Function 
Test. 


GO to F6. 


GO to F7. 


REPLACE TSS sensor. 
RERUN TSS Function 
Test. 


REPLACE TSS sensor. 
RERUN TSS Function 
Test. 


REFER to Disassembly 
and Assembly to service 
Output shaft ring gear. 
SERVICE or REPLACE as 
required. 


TD 1044 1B 


FLUID LEVEL AT OPERATING TEMPERATURE 
66°C-77°C (150°F-170°F) 


FLUID LEVEL AT ROOM TEMPERATURE 
21°C-35°C (70°F-95°F) 


DO NOT DRIVE MARK 


Transmission Cold— Room Temperature 


If the transmission is not at an operating temperature 
of 66°C-77°C (150°F-170°F) and it becomes 
necessary to check the fluid level (such as 
pre-delivery), the fluid may be checked at room 
temperature of 21°C-35°C (70°F-95 °F) (dipstick 
cool to touch). 


Dipstick Reading: Fluid level at room temperature. 


Fluid level on the dipstick should read between the 
holes at room temperature. 


Check fluid level as follows: 


1. With transmission in PARK, engine at curb idle 
rpm, foot brakes applied and vehicle on level 
surface, move the transmission selector lever 
through each range. Allow time in each range to 
engage transmission, return to PARK, apply 
parking brake and block wheels. Do not turn off 
the engine during the fluid level check. 
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DIAGNOSIS AND TESTING (Continued) 


Clean all dirt from the transmission fluid dipstick 
cap before removing the dipstick from the filler 
tube. 


Pull the dipstick out of the tube, wipe it clean, and 
push all the way back into the tube. Ensure it is 
fully seated. 


Pull the dipstick out of the tube again and check 
the fluid level. 


NOTE: The fluid level indication on the dipstick 
will be different at operating temperature and 
room temperature. For the correct fluid level 
reading on the dipstick, follow the appropriate 
instructions stated previously. 


Before adding fluid, ensure that the correct type 
will be used. Only use fluid that meets or exceeds 
the specification stamped on the dipstick. 


CAUTION: Use of a fluid other than MERCON® 
Multi-Purpose Automatic Transmission Fluid 
XT-2-QDX or DDX (E4AZ- 19582, 

ESP-M2C 166-H, and ESR-M2C 163-A2) or 
equivalent could result in transmission 
malfunction and/or failure. 


If necessary, add enough fluid through the filler 
tube to raise the level to the correct position. Do 
not overfill the transmission. This will result in 
foaming, loss of fluid through the vent and 
possible transmission malfunction. If overfill 
occurs, excess fluid must be removed. 


Install the dipstick, making sure it is fully seated in 
the tube. 


If the transmission fluid level is correctly 
established at 21°C-35°C (70°F-95 °F), it will 
appear in the cross-hatch area on the dipstick 
when the transmission reaches an operating 
temperature of 66°C-77°C (150°F-170°F). Do 
not overfill or underfill. 


Underfill can result in transmission loss of 
engagement or slipping. This condition is most 
evident in cold weather or when the vehicle is 
parked or being driven on a hill. 


If the transmission fluid level is checked when the 
fluid is at room temperature, the dipstick could 
indicate that fluid should be added if the dipstick 
is misread. If fluid is added at this time, an overfill 
condition could result when the fluid reaches 
operating temperatures of 66°C-77 °C 
(150°F-170°F) (dipstick hot to touch). 


Transmission Fluid Condition Check 
1. Make the normal fluid check as outlined. 


2. Observe color and odor of the fluid. It should be 
dark reddish, not brown or black. Odor can 
sometimes indicate that there is an overheating 
condition or clutch disc or band failure. 
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Use an absorbent white facial tissue to wipe the 
dipstick. Examine the stain for evidence of solids 
(specks of any kind) and for antifreeze signs (gum 
or varnish on dipstick). 


If specks are present in the oil or there is 
evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
contamination or transmission failure is confirmed 
by further evidence of coolant or excessive solids 
in the oil pan, the transmission must be 
disassembled and completely cleaned and 
serviced. This includes cleaning the torque 
converter and transmission cooling system. It 
would be a waste of time to perform any further 
checks before cleaning and servicing the 
transmission. During disassembly and assembly, 
all overhaul checks and adjustments of 
clearances and end play must be made. After the 
transmission has been serviced, all diagnosis 
tests and adjustments listed in the Diagnosis 
chart must be completed to ensure the concern 
has been corrected. 


Transmission Fluid Leakage Checks 


Check the vehicle speed (VSS) sensor, transmission 
speed sensor (TSS) and the connector at 
transmission. Replace the rubber seal, if necessary. 


NOTE: Fluid from other external sources can collect 
between the case and pan rail and give the 


appearance of a pan gasket leak. If fluid is present 
check the following positions as outlined. 


Check for leakage at oil pan gasket. 


Leakage at the oil pan gasket often can be stopped by 
tightening the retaining bolts to 8-13.5 N-m (7 1-119 
lb-in). Do not over-tighten pan bolts. If necessary, 
replace the gasket. 


Check the fluid filler tube connection at the 
transmission case or oil pan. If leakage is found here, 
install a new O-ring and press the filler tube to the 
case. The filler tube bracket should align properly and 
be attached to the transmission or engine. 


Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank for 
looseness, wear or damage. When fluid is found to be 
leaking between the case and the cooler line fitting, 
tighten the fitting to 31 N-m (23 Ib-ft). Do not try to 
stop the fluid leak by increasing the torque 
beyond specification. This may cause damage to 
the case threads. 


If the leak continues, replace the cooler line fitting and 
tighten to 24-31 N-m (18-23 lb-ft). The same 
procedure should be followed for fluid leaks between 
the radiator cooler and cooler line fittings. 


Check the engine coolant in the radiator. If 
transmission fluid is present in the coolant, the 
transmission cooler in the radiator is probably leaking. 
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DIAGNOSIS AND TESTING (Continued) 


The cooler can be further checked for leaks by 
disconnecting the lines from the cooler fittings and 
applying 345-517 kPa (50-75 psi) air pressure to the 
fittings. Remove the radiator pressure cap to relieve 
the pressure buildup at the exterior of the oil cooler 
tank. If the cooler is leaking and/or will not hold 
pressure, the cooler must be replaced. Refer to Group 
O3 for coolant replacement procedure. 


If leakage is found at the manual lever shaft, replace 
the seal. 


Pipe Plugs 


The 4R70W (AODE-W) has five pipe plugs: four on the 
RH side of the case and one on the LH side. Inspect 
the plugs for leakage. Ensure they are tightened to 
8-16 N-m (6-12 Ib-ft). If tightening does not stop the 
leak, replace the plug. 


When a converter drain plug leaks, remove the drain 
plug with a six-point wrench. Coat the threads with 
Pipe Sealant with Teflon® D8AZ-19554-A 

(ESG-M4G 194-A and ESR-M18P7-A) or equivalent 
and install plug. Tighten the drain plug to 11-38 N-m 
(8-28 lb-ft). Fluid leakage from the converter housing 
may also be caused by engine oil leaking past the rear 
main bearing seal, or from oil galley plugs. Verify the 
exact cause of the leak before starting service 
procedures. 


Oil soluble aniline or fluorescent dyes premixed at the 
rate of 2.5ml (1 /2-teaspoon) of dye powder to 0.231 
(1/2-pint) of transmission fluid have proved helpful in 
locating the source of fluid leakage. Such dyes may be 
used to determine whether an engine oil or 
transmission fluid leak is present, or if the fluid in the oil 
cooler leaks into the engine coolant system. A black 
light must be used with the fluorescent dye solution. 
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Converter and Fluid Cooler 
Tool Required: 


@ Rotunda Torque Converter Cleaner 014-00028 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material, or 
band material may have been carried into the 
converter and oil cooler. These contaminants are a 
major cause of recurring transmission troubles and 
MUST be removed from the system before the 
transmission is put back into service. 


CAUTION: Whenever a transmission has been 
disassembled to replace worn or damaged parts 
or because the valve body sticks from foreign 
material, the converter, oil and oil cooler lines 
MUST be cleaned and flushed by using the 
Rotunda Torque Converter Cleaner 014-00028 or 
equivalent. Under NO circumstances should an 
attempt be made to clean converters by hand 
agitation with solvent. 


Fluid Leakage in Converter Area 


In diagnosing and correcting fluid leaks in the front 
pump and converter area, use the following 
procedures to locate the exact cause of the leakage. 
Leakage at the front of transmission, as evidenced by 
fluid around the converter housing, may have several 
sources. By careful observation, it is possible, in many 
instances, to pinpoint the source of leak before 
removing the transmission from the vehicle. The paths 
which the fluid takes to reach the bottom of the 
converter housing are shown in the following 
illustration. 
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DIAGNOSIS AND TESTING (Continued) 


Converter Leakage 


CRANKSHAFT 


CRANKSHAFT 
SEAL LEAK 


CONVERTER 
ASSY 


FLYWHEEL 


CONVERTER DRAIN PLUG LEAK OR 
CONVERTER TO FLYWHEEL STUD 
WELD LEAK 


FRONT 
PUMP-TO-CASE 
BOLT LEAK 


FRONT PUMP SEAL LEAK 


IMPELLER 


CONVERTER 
SEAL WELD LEAK 


CONVERTER HOUSING 


NOTE: BECAUSE OF A ONE PIECE CASE, LEAKAGE 

FROM THE PUMP GASKET WILL RUN DOWN THE 

INSIDE OF THE CONVERTER HOUSING ON 02871-G 
AUTOMATIC OVERDRIVE TRANSMISSION. 


Fluid leaking by the front pump seal lip will tend to 
move along the impeller hub and onto the back of 
the impeller housing. Except in the case of a total 
seal failure, fluid leakage by the lip of the seal will 
be deposited on the inside of the converter 
housing only, near the outside diameter of the 
housing. 


Fluid leakage by the outside diameter of the seal 
and front pump body will follow the same path 
which the leaks by the front pump seal follow. 


Fluid that leaks by a front pump-to-case bolt will 
be deposited on the inside of the converter 
housing only. Fluid will not be deposited on the 
back of the converter. 


Fluid leakage from the converter drain plugs or 
converter-to-flywheel stud weld will appear at the 
outside diameter of the converter on the back 
face of the flywheel, and in the converter housing 
only near the flywheel. Fluid leaks from the torque 
converter will leave a ring of fluid around the 
inside of the transmission converter housing. 


NOTE: White tissue paper may aid in determining 
the color (red is transmission fluid) and source of 
the leaking fluid. 
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Engine oil leaks are sometimes improperly 
diagnosed as transmission front pump seal leaks. 
The following areas of possible leakage should 
also be checked to determine if engine oil leakage 
is Causing the concern. 


a. Leakage at the rocker arm cover may allow 
oil to flow over the converter housing or seep 
down between the converter housing and 
cylinder block causing oil to be present in or 
at the bottom of the converter housing. 


Oil galley plug leaks will allow oil to flow down 
the rear face of the block to the bottom of the 
converter housing. 


Leakage at the crankshaft seal will work 
back to the flywheel, and then into the 
converter housing. 


Leakage at oil sender. 
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DIAGNOSIS AND TESTING (Continued) 


6. Fluid leakage from other areas, such as the 
power steering system forward of the 
transmission, could cause fluid to be present 
around the converter housing due to blowback or 
road draft. The following procedures should be 
used to determine the cause of the leakage 
before service. 


a. Remove the transmission dipstick and note 
the color of the fluid. Original factory fill fluid 
is dyed red to aid in determining if leakage is 
from the engine or transmission. Unless a 
considerable amount of makeup fluid has 
been added or the fluid has been changed, 
the red color should assist in pinpointing the 
leak. However, a power steering leak may be 
mistaken for a transmission leak since the 
fluid color for both looks the same. Observe 
the power steering system for leaks that 
could be misidentified as a transmission leak. 


b. Remove the converter housing cover. Clean 
off any fluid from the top and bottom of the 
converter housing, front of the transmission 
case and rear face of the engine and engine 
oil pan. Clean the converter area by washing 
with a suitable non-flammable solvent and 
blow dry with compressed air. 


c. Wash out the converter housing, the front of 
the flywheel and the converter drain plugs. 
The converter housing may be washed out 
using cleaning solvent and a squirt-type oil 
can. Blow all washed areas dry with 
compressed air. 


d. Start and run the engine until the transmission 
reaches its normal operating temperature. 
Observe the back of the block and top of the 
converter housing for evidence of fluid 
leakage. Raise the vehicle on a hoist and run 
the engine at fast idle, then at engine idle, 
occasionally shifting to the OVERDRIVE and 
REVERSE ranges to increase pressure within 
the transmission. Observe the front of the 
flywheel, back of the block (in as far as 
possible), and inside the converter housing 
and front of the transmission case. Run the 
engine until fluid leakage is evident and the 
probable source of leakage can be 
determined. 


Converter Leakage Check 

Tool Required: 

@ Rotunda Torque Converter Leak Detector 
02 1-00054 


If welds on the torque converter indicate leakage 
remove the converter and make the following check: 


Assemble Rotunda Torque Converter Leak Detector 
02 1-00054 or equivalent to the converter. Test the 
converter for leaks, following the directions supplied 
with the detector kit. 


ROTUNDA TORQUE CONVERTER LEAK 
TEST KIT 021-00054 


Transmission Fluid Cooler Flow Check 


The linkage, fluid and control pressure must be within 
specifications before performing this flow check. 


Remove the transmission dipstick from the filler tube. 
Place a funnel in the transmission filler tube. Raise the 


vehicle and remove the cooler return line from its fitting 
in the case. Attach a hose to the cooler return line and 
fasten the free end of the hose in the funnel installed in 
the filler tube. 


Start the engine and set idle speed at 1000 rpm with 
the transmission in NEUTRAL. 


Observe the fluid flow at the funnel. When the flow is 
solid (air bleeding has been completed), the flow 
should be liberal. If there is not a liberal flow at 1000 
rpm in NEUTRAL, low pump capacity, main circuit 
system leakage, or cooler system restriction is 
indicated. 


Check both metal cooler lines between the 
transmission and radiator for restrictions. Check for 
restrictions in the metal or rubber cooler lines to and 
from the auxiliary cooler, if so equipped. Visually 
check and physically feel all bends for kinks, 
especially rubber cooler lines, that would restrict flow 
and could result in transmission overheating or lack of 
lubrication. 


To separate transmission trouble from cooler system 
trouble, observe the flow at the transmission case 
converter-out fitting. 
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DIAGNOSIS AND TESTING (Continued) 


Stall Speed Test 


The stall speed test checks torque converter clutch 
operation and installation, the holding ability of the 
forward clutch, reverse clutch (the low-reverse 
bands), the planetary one-way clutch, and engine 
performance. 


Conduct this test with the engine coolant and 
transmission fluid at proper levels and at normal 
operating temperature. 


Apply the service and parking brakes firmly for each 
stall speed test. 


1. Find the specified stall rpm for the vehicle by 
referring to the Special Specifications booklet. 
Use a grease pencil to mark the rpm on the dial of 
a tachometer. 


@), 2, 1andR 


Air Pressure Tests 
Reverse Clutch 


Apply air pressure to the reverse clutch passage in the 
service tool. A dull thud can be heard when the clutch 
piston applies. In addition, movement of the reverse 
clutch drum may also be detected. 


Forward Clutch 


Apply air pressure to the forward clutch apply 
passage in the service tool plate. A dull thud can be 
heard or movement of the piston can be felt on the 
case as the clutch piston is applied. 


Intermediate Clutch 


Apply air pressure to the intermediate clutch passage 
in the service tool plate. A dull thud can be heard or felt 
when the clutch applies. 


Overdrive Servo 


Apply air pressure to the overdrive (O/D) servo apply 
passage in the service tool plate. Operation of the 
band is indicated by the tightening of the band around 
the reverse clutch drum. The O/D servo will return to 
the release position as a result of spring force from the 
release spring. Also, when the servo returns to the 
release position, a thud can be felt on the O/D servo 
cover. The band will then relax. 
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Connect tachometer to engine. 


NOTE: If the engine speed recorded by the 
tachometer exceeds the maximum limits given in 
the Special Specifications booklet, release the 
accelerator immediately because clutch or band 
slippage is indicated. 


3. Ineach of the following ranges: 6), 2, 1,R, press 
the accelerator to the floor and hold it just long 
enough to let the engine get to full rom. While 
making this test, do not hold the throttle open for 
more than five seconds at a time. 


4. Note the results in each range. 


5. After each range, move the selector lever to 
NEUTRAL and run the engine at 1000 rpm for 
about 15 seconds to cool the converter before 
making the next test. 


Refer to the following chart for corrective actions. 


Selector Position Stall Speeds High Stall Speeds Low 
© i Planetary One-Way Clutch 
©), 2 and 1 Forward Clutch or Intermediate Clutch 


General Problems Pressure Test Converter Stator One-Way Clutch or Engine 
Performance 
Reverse Clutch or Low Reverse Band or 
Servo 


[tem [Description 
[4 overdrive ServoReleaso 
[——~s _[Reversosono 
[2 [overdrive Servo apply 


a ae 2-3 Accumulator Top 
a ae Forward Clutch 
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DIAGNOSIS AND TESTING (Continued) 


Low-Reverse Servo 


Apply air pressure to the low-reverse servo passage 
in the service tool plate. A dull thud can be heard when 
the low-reverse band tightens around the planetary 
assembly drum surface. Also, movement of the ring 
gear can be detected. 


Direct Clutch 


Apply air pressure to the direct clutch apply passage. 
A dull thud should be heard or felt on the driveshaft if 
the clutch is operating. 


2-3 Accumulator 


Apply air pressure to the 2-3 accumulator passage. 
The accumulator piston should unseat. This can be 
detected by inserting a metal rod into the 2-3 piston 
hole. When the piston unseats, the rod will move. Also, 
a thud can be heard when the piston applies. 


Engine Idle Speed Check 
including Throttle Positioner Application 


If the idle speed is too low, the engine will run rough. An 
idle speed that is too high will cause the vehicle to 
creep, have harsh engagements, and harsh closed 
throttle downshifts. 


Check and if necessary adjust the engine idle speed 
with the throttle positioner (if applicable) or the 
injection pump linkage adjustment. Refer to the 
Powertrain Control / Emissions Diagnosis Manual’? for 


the appropriate procedure according to throttle 
positioner application. 


Shift Linkage Check 


This is a CRITICAL adjustment. Be sure the © detent 
in the transmission corresponds exactly with the stop 
in the steering column or console. Hydraulic leakage at 
the manual valve can cause delay in engagements 
and/or slipping while operating if the linkage is not 
correctly adjusted. 


NOTE: Check for a misadjustment in shift linkage. Do 
this by matching the detents in the shift lever with 
those in the transmission. If they match, the 
misadjustment is in the indicator. Do not adjust the shift 
linkage. 


Direct Clutch Pressure Test 


The direct clutch pressure test outlined below will 
diagnose a low-pressure condition or leakage in the 
direct clutch circuit. A difference of 103 kPa (15 psi) 
or more between direct clutch pressure and line 
pressure (read at the forward clutch pressure tap) will 
prevent a normal 3-4 shift. 


CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be taken 
not to accelerate or decelerate rapidly. Possible 
transmission failure could result. 


29 Can be purchased as a separate item. 


Attach 0-2000 kPa (0-300 psi) pressure gauges 
to the forward clutch pressure tap and to the 
direct clutch pressure tap. Gauges must be 
accurate enough to distinguish a 103 kPa (15 psi) 
difference. (If this test is done in conjunction with 
a control pressure test, pressure gauges will be 
attached to all pressure taps.) Have sufficient 
flexible hose to read the gauges in the vehicle. 


Drive the vehicle. When pressure is applied to the 
direct clutch, note the difference between the 
pressure read at forward clutch pressure tap and 
the direct clutch pressure. 


If the difference in pressures is less than 103 kPa 
(15 psi), the direct clutch circuit is OK. 


If the difference is greater than 103 kPa (15 psi), 
there could be a leak in the direct clutch pressure 
circuit. If the difference does not exceed 103 kPa 
(15 psi), the gauges on the line pressure and 
direct clutch pressure can be switched to confirm 
that gauge calibration difference is not the cause. 


Torque Converter One-Way Clutch Check 
Tools Required: 


@ Converter Clutch Holding Tool T77L-7902-R 
@ Converter Clutch Torquing Tool T76L-7902-C 
Converter One-Way Clutch Check 


1. Insert the Converter Clutch Holding Tool 
T77L-7902-R in one of the grooves in the stator 
thrust washer. 


T77L-7902-R V 
CONVERTER 
CLUTCH \ 


ETI EE TT PES A Ea 
HOLDING TOOL 


CONVERTER CLUTCH 
TORQUING TOOL 
T76L-7902-C 


D2877-J 


Insert the Converter Clutch Torquing Tool 
T76L-7902-C in converter pump drive hub to 
engage one-way clutch inner race. 


Attach a torque wrench to the one-way clutch 
tightening tool. With the one-way clutch holding 
tool held stationary, turn the torque wrench 
counterclockwise. The converter one-way clutch 
should lock up and hold a 13 N-m (10 lb-ft) force. 
The converter one-way clutch should rotate 
freely in a clockwise direction until torquing tool 
contacts the holding tool. Try the clutch for lock 
up and hold in at least five different locations 
around the converter. 
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DIAGNOSIS AND TESTING (Continued) 


4. If the clutch fails to lock up and hold a 13 Nem (10 CONVERTER 
lb-ft) torque, replace the converter unit. ASSEMBLY 


STATOR 
SUPPORT SHAFT 


CLUTCH 
HOLDING WIRE D10443-B 


Mount a converter on the stator support with the 
splines on the one-way clutch inner race, 
engaging the mating splines of the stator support. 


Hold the stator stationary, and try to rotate the 
converter counterclockwise. The converter 
should rotate freely without any signs of 
interference or scraping within the converter 
assembly. 


If there is an indication of scraping, the trailing 
edges of the stator blades may be interfering with 
the leading edges of the impeller blades. In such 
cases, replace the converter. 


LOCK-UP 


: CONVERTER CLUTCH H 
OHOUING COOL Stator to Turbine Interference Check 


T77L-7902-B = C5895-D NOTE: Stator support may remain in pump assembly 
during this test. 


1. Position the converter on the bench, front side 
down. 


Stator to Impeller Interference Check 2. Install a stator support to engage the mating 
NOTE: Stator support may remain in pump assembly splines of the stator support shaft. 
during this test. 


1. Position the stator support on a bench with the 
spline end of the shaft pointing up. 
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DIAGNOSIS AND TESTING (Continued) 


3. Install the input shaft, engaging the splines with 
the turbine hub. 


STATOR 
SUPPORT 
SHAFT 


CONVERTER 
ASSY D10445-A 


Hold the stator shaft stationary and attempt to 
rotate the turbine with the input shaft. The turbine 
and torque converter clutch assemblies should 
rotate in both directions not exceeding maximum 
torque of 9.5 N-m (7 lb-ft) without any signs of 
metallic interference or scraping noise. 


5. If interference exists, the stator front thrust 
washer may be worn, allowing the stator to hit 
the turbine. In such cases, the converter must be 
replaced. 


The converter crankshaft pilot should be checked 
for nicks or damaged surfaces that could cause 
interference when installing the converter into the 
crankshaft. Check the converter front impeller 
hub for nicks or sharp edges that would damage 
the pump seal. 


Converter End Play 
Tools Required: 


@ End Play Checking Tool T80L-7902-A 


@ Dial Indicator with Bracketry TOOL-4201-C 
1. Insert Tool T8OL-7902-A into the converter pump 


drive hub until it bottoms. 
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SLEEVE 


07-01D-78 


Expand the sleeve in the turbine spline by 
tightening the threaded inner post until the tool is 
securely locked in to the spline. 


END PLAY 
THREADED CHECKING TOOL 
INNER POST TBOL-7902-A 

INSTALLED INTO 


CONVERTER 


END PLAY 
CHECKING TOOL 
T80L-7902-A 


02878-D 


Attach Dial Indicator with Bracketry 

TOOL-420 1-C or equivalent to the tool. Position 
the indicator button on the converter pump drive 
hub, and set the dial face at O (zero). 


Lift the tool upward as far as it will go and note 
the indicator reading. The indicator reading is the 
total end play which the turbine and stator share. 
Replace the converter unit if the total end play 
exceeds the limits indicated in the following chart. 


Loosen the threaded inner post to free the tool 
and remove the tool from the converter. 
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DIAGNOSIS AND TESTING (Continued) 


Torque-Converter End-Play 


Converter End-Play 


Used Converter 


Transmission 
Model New or Rebuilt Converter 


2.5mm (0.100 inch) max 


4R70W (AODE-W) 1.27/ 19.56 mm (0.05/0.077 inch) max 


REMOVAL 


Fluid Cooler Lines 
Tube Fittings 


When fluid leakage is found at the oil cooler, the cooler 
must be replaced. Refer to Group O03 for coolant 
replacement procedure. 


When one or more of the fluid cooler steel tubes must 
be replaced, each replacement tube must be 
fabricated from the same size steel tubing as the 
Original line. 


Using the old tube as a guide, bend the new tube as 
required. Add the necessary fittings, and install the 
tube. 


NOTE: Some vehicles come equipped with double 
flare threaded fittings. For these vehicles, service as 
outlined under threaded fittings. 


After the fittings have been tightened to specification, 
add fluid as needed and check for fluid leaks. 


Transmission Assembly 


NOTE: Completely clean all transmission components, 
including converter, cooler, cooler lines, main control 
valve body, governor, all clutches and all check balls 
after any transmission servicing that generates 
contamination. These contaminants are a major cause 
for recurring transmisison troubles and must be 
removed from the system before the transmission is 
put back into service. In addition, the cleaning of debris 
from the direct clutch check ball is often omitted. This 
omission can lead to a repeat servicing of the 
transmission. Cleaning and flushing procedures for 
check ball, can be found in the cleaning and inspection 
area of this section. 


NOTE: Do not soak oil filter in solvent cleaner. The 
filter material could disintegrate. Replace filter if 
transmission fluid is contaminated. 


Removal 
Disconnect the battery negative cable. 


Raise the vehicle on a hoist and support with 
suitable safety stands. 


Place a drain pan under the transmission fluid 
pan. Starting at the rear of the pan and working 
toward the front, loosen the bolts and allow the 
fluid to drain. Finally remove all of the pan bolts 
except two at the front, to allow the fluid to further 
drain. With fluid drained, install two bolts on the 
rear side of the pan to temporarily hold the pan in 
place. 
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Remove the converter drain plug access cover 
from the lower end of the converter housing. 


Remove the converter-to-flywheel nuts. Place a 
wrench on the crankshaft pulley bolt to turn the 
converter to gain access to the nuts. 


Place a drain plug under the converter to catch 
the fluid. With the wrench on the crankshaft pulley 
bolt, turn the converter to gain access to the 
converter drain plug and remove the plug. After 
the fluid has been drained, reinstall the plug. 


NOTE: To maintain initial driveshaft balance, 
mark the REAR driveshaft yoke and axle 
companion flange so they may be installed in their 
original positions. 


7. Disconnect the driveshaft from the rear axle and 
slide shaft rearward from the transmission. 


Install a seal installation tool in the extension housing 
to prevent fluid leakage. 


8. Disconnect the cable from the terminal on the 
starter motor. Remove the two bolts and remove 
the starter motor. Disconnect the MLP sensor 
wires at the plug connector. 


Remove the rear mount-to-crossmember bolts 
and the two crossmember-to-frame bolts. 


. Remove the two engine rear support-to-extension 
housing bolts. 


. Raise the transmission with a transmission jack to 
provide clearance to remove the crossmember. 
Remove the rear mount from the crossmember 
and remove the crossmember from the side 
supports. 


. Lower the transmission to gain access to the oil 
cooler lines. 


. Disconnect each oil line from the fittings on the 
transmission. 


. Remove the bolt(s) that secure the transmission 
fluid filler tube to the cylinder block. Lift the filler 
tube and the dipstick from the transmission. 


. Secure the transmission to the jack with a chain. 


. Remove the converter housing-to-cylinder block 
bolts. 


. Carefully move the transmission and converter 
assembly away from the engine and, at the same 
time, lower the jack to clear the underside of the 
vehicle. 
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REMOVAL (Continued) 


18. Remove the converter and mount the Transmission 


transmission in a suitable holding fixture. Disassembly 


BOLT Tools Required: 


@® Bench Mounted Holding Fixture T57L-500-B 

@ Servo Piston Remover /Replacer T92P-70023-A 

@ Seal Remover T74P-77248-A 

@ Extension Housing Bushing Remover T77L-7697-A 
@ Impact Slide Hammer T59L-100-B 

@ Front Pump Remover Adapters T80L-77 103-A 

® 

® 

1 


CROSSMEMBER 
5060 


Bearing Cup Puller T77F-1102-A 
Front Pump Seal Remover TOOL-1175-AC 


Mount transmission in Bench Mounted Holding 
Sur Fixture T57L-500-B or equivalent. 
379696 
75-101 Nem 
(55-75 FT-LB) 


NUT 
379696 
75-101 Nem 
(55-75 FT-LB)  44311-A 


DISASSEMBLY AND ASSEMBLY 


NOTE: Before beginning Disassembly, 
perform/ inspect the following: 


@ The transmission service area should be kept clean, 
well organized and supplied with clean, lint-free 
shop cloths. 


@ Thorough cleaning of the transmission exterior will 
reduce the possibility that damaging contaminants 
might enter the subassemblies during disassembly 
and assembly. 


@ If the transmission is being removed for major 
overhaul, it is important to completely clean all 
transmission components, including converter, 
cooler, cooler lines, main control valve body, all 
clutches and all check balls after any transmission 
servicing that generates contamination. These 
contaminants are a major cause for recurring 
transmission troubles and must be removed from 
the system before the transmission is returned to 
service. 

The cleaning of debris from the direct clutch check 
ballis often omitted. This omission can lead to a 
repeat servicing of the transmission. 


@ Debris that collects and builds up in the corners of 
the stamped clutches must be removed. 


@ The magnet should be removed from oil pan and 
wiped clean along with the pan. 


@ Whenever a seal is removed from a piston, shaft or 
servo, note the type of seal and when applicable, 
the direction of the sealing lip. 


D10117-A 


2. Usinga 10mm socket, remove fourteen oil pan 
retaining bolts, oil pan and pan gasket. Discard 
gasket. 


OIL PAN 


GASKET 


D10374-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 
3. Remove oil pan magnet. Clean pan and magnet. 


OIL PAN 
MAGNET 


D10254-A 


4. Using both hands, remove filter by pulling upward. 


NOTE: Always use a new filter and grommet. 
Never attempt to clean or reuse a dirty filter. 


CAUTION: If grommet remains in main 
control bore, use a small screwdriver to pry it 
out. Take care not to damage main control 


bore. 
TRANSMISSION 
FLUID FILTER 
c= 
Z < (Ale 
@,) - IWN c (i 
D LA0 2275s 
a 
GROMMET aiioeen 


CAUTION: Do not pull on wires. If required, 
carefully pry up on locking tab and 
disconnect the connector. 


Grasp connector at each solenoid or sensor and 
pull straight out to disconnect. 


RS 


fe) 
SAK 


ROI \ 


SOLENOID ELECTRICAL Ay 
© CONNECTOR oY IK 


D10255-A 


Using an 8mm socket, remove bolt attaching 
transmission speed sensor (TSS) to transmission 
case and remove TSS. 


NOTE: Removal of the TSS at this time will 
prevent sensor damage when removing the 
output shaft assembly. 


TRANSMISSION 
SPEED SENSOR 


07-01D-81 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Using an 8mm socket, remove two bolts retaining 
manual lever position (MLP) sensor to case. 
Remove MLP sensor from manual shaft. 


MANUAL LEVER 
POSITION 
SENSOR 

7F293 


D8888-B 


8. Using an 8mm socket, remove one bolt retaining 
manual lever detent spring and roller assembly to 
the valve body. 


MANUAL 
LEVER 
DETENT 
SPRING 


S 


9. Using an 8mm socket, remove remaining 
twenty-four valve body-to-case retaining bolts, 
the valve body assembly and the valve-to-body 
gasket. 


Transmission, Automatic — 4R70W (AODE-W) 


07-01D-82 


~ m5 

i yn x8 
ry 
e/ < 


a= 


a 
e 


ee 


‘AF 


A 


\\ Fas: 
a 


8 
Ze 


10. Remove manual shaft roll pin. 


NOTE: Use a shop cloth to protect pan-to-case 
surface. 


N ‘| U rN | 
SRK | AN) (( 
\\ wy ( e j 
——1 O X\ 
MANUAL 
SHAFT ROLL PIN D8890-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Remove electronic pressure control (EPC) 


11. Using a 13/ 16-inch open-end wrench on the inner 
solenoid by sliding it out of the case bore. 


nut and a 12mm wrench on the manual shaft flats, 
loosen the inner nut. 


EPC SOLENOID 


D8891-A 
15. This illustration shows the position of the 
overdrive servo, the low reverse servo, 2-3 


Slide manual shaft partially out of the case to 
accumulator and the 1-2 accumulator. 


complete removal of the inner nut from shaft. 
NOTE: Do not damage bore with the prying tool. 


12. Using a screwdriver on the manual lever shaft 
seal lower edge, carefully pry seal out of case 
bore. 

13. Lift rooster comb and park pawl actuating rod out 
of the case. 


1-2 ACCUMULATOR 


—11j [) 
| oy | | 
—— OVERDRIVE LOW/ 2-3 
—— SERVO REVERSE =ACCUMULATOR 
<a) SERVO 
PARK PAWL 
ROOSTER COMB ~—_ ACTUATING ROD D10279-B 
D10260-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Remove the 2-3 accumulator retainer. Overdrive Servo 


RETAINING 
RING 


OVERDRIVE SAN 
SERVO SPRING Ss 
@ 


OVERDRIVE 
SERVO PISTON 
ASSY 


D10189-A 


NOTE: If tool is not available, extreme care must be 


‘-s taken. Spring pressure will force piston assembly out 
2-3 ACCUMULATOR as case. Case bore damage may result from trying to 
RETAINER pry on snap ring. 
pene 18. Use snap-ring pliers to remove snap ring. Use 
17. Remove 2-3 accumulator piston and spring. Servo Piston Remover /Replacer T92P-70023-A 


to compress the overdrive servo spring. 


JF o\\ see EISTON 
A R/ 
a Lr ed CJ y REPLACER 


Sate 


T92P-70023-A 


OVERDRIVE 
SERVO D10121-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


19. Remove piston assembly. Remove spring. SERVO SERVO 
PISTON COVER 
"RETURN 
OVERDRIVE 
SERVO 
SPRING 


OVERDRIVE 
SERVO PISTON 
ASSY 


1-2 Accumulator 


D8895-A 22. Apply downward pressure on 1-2 accumulator 
cover. Using snap-ring pliers, remove snap ring. 


Low/Reverse Servo 


REVERSE BAND T92P-70023-A 
SERVO PISTON 


COVER ASSY 
70281 \ 


REVERSE BAND 
SERVO PISTON 
SPRING 7D031 


3 CW INTERNAL 
EUW RETAINING 


ING 
REVERSE BAND _—-388215-S100 


SERVO PISTON 
ASSY 7D030 D10190-A 


20. Use Servo Piston Remover /Replacer 
T92P-70023-A to compress the low/reverse 
servo cover and remove retaining ring. 


21. Remove servo cover, piston and piston return 
spring. 


NOTE: The length of the rod attached to the 
piston may vary in length from transmission to 
transmission. Therefore, they should not be 
installed in any transmission other than the 
transmission they were removed from. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. Remove cover and spring. Use reverse snap-ring 
pliers to remove accumulator piston and spring. 


Carefully note the location of the 1-2 accumulator 
spring(s) and assemble in the same positions. Some 
models may use two springs. The piston may also vary 
with applications. 


1-2 ACCUMULATOR 
RETAINING RING 


D10262-A 


® ) FILTER 


_—. / D10264-A 


25. Remove extension housing seal using Seal 
Remover 1T74P-77248-A. Ensure seal remover 
lips are firmly seated under the flange on the seal. 


Transmission, Automatic — 4R70W (AODE-W) 


SEAL REMOVER 
T74P-77248-A 


EXTENSION 
HOUSING 


VIEW A 


D10123-A 


26. Inspect extension housing bushing. If required, 
remove the extension housing bushing using 
Extension Housing Bushing Remover 


177L-7697-A. 
v) 
EXTENSION ok 
HOUSING ~¢ 
\ \ 
EXTENSION HOUSING , N 
BUSHING REMOVER | 
T77L-7697-A 
VA om 
D8900-A 


NOTE: The extension housing bolts have been 
coated with a sealant. More break torque may be 
required to remove these bolts. 


07-01D-86 
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DISASSEMBLY AND ASSEMBLY (Continued) 


27. Using a 13mm socket, remove six extension 
housing bolts. Remove and discard extension 


housing gasket. 
@0 EN 
ee 


aig 3//| AN 9 
A ) il ir wy 
ay) 


D8903-A 


WY 


NOTE: The output shaft may have shipping seal D10543-A 


still attached. Remove and discard. This seal is 30. Slide park pawl shaft out of the case and remove 
not required for assembly. park pawl and return spring. 


31. Place transmission in the vertical position with 
output shaft toward floor. 


OUTPUT 
SHAFT 
SHIPPING 
SEAL 


yi 


Vm\\ \ 


PARK PARK RETURN 
PAWL PAWL SPRING 
SHAFT 

D10267-A 


32. Remove transmission connector from case. Place 
a screwdriver on the flat portion of the connector 
and drive the connector out through the bottom of 
the case. 


SNAP RING CAUTION: Extreme care must be taken 
during transmission connector removal. 


29. Remove sleeve and pin from output shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Do not pull on the wires, or use a 
hammer on the connector body. 


SC SaNeesGe 
7 NECTO 


aaa 35. Remove pump assembly using two Impact Slide 


33. Remove pump seal using Front Pump Seal Hammers T59L-100-B and Front Pump Remover 


Remover TOOL-1175-AC or equivalent and Adapters T89T-70010-A. 
Impact Slide Hammer T59L- 100-B. 36. Remove and discard pump-to-case gasket. 


IMPACT SLIDE 
a ANIMIER IMPACT SLIDE 
oy Es T59L-100-8 
iD) 


HAMMERS 
T59L-100-B 
Fa 


™~ 
eeery 


FRONT PUMP 


SEAL REMOVER x 
TOOL-1175-AC D 
=z/( 
D8905-A . 

NOTE: All bolts have been coated with a sealant. o oN > F 

More break torque might be required to remove FRONT PUMP 

bolts. REMOVER ADAPATERS 

T89-80010-A D10662-A 


34. Using a 10mm socket, remove seven pump body 


retaining bolts. 
CAUTION: Remove the assembly carefully to 
prevent damage to the overdrive band 
friction material by the reverse clutch drive 
lugs. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


07-01D-89 Transmission, Automatic — 4R70W (AODE-W) 07-01D-89 
PE eG Re a a i 


DISASSEMBLY AND ASSEMBLY (Continued) 


37. Grasp the input shaft firmly and pull the following 39. Remove forward clutch hub and the No. 3 needle 
components out of the case as an assembly: bearing. 
@ Intermediate clutch pack 
@ Intermediate one-way clutch 
@ Reverse clutch assembly 
@® Forward clutch assembly 


wae 
INTERMEDIATE 
7. CLUTCH PACK 


- FORWARD 
CLUTCH <= 
HUB 


03178-B 


b 
\ ~ ’ 
' $/ = 
On s \ Se 
\ ¥ ~<a. 
3 Sh Sa 
\ Ne 
} Wa a Gy 
@-e 


heege CLUTCH D11486-A 


a 4 


INTERMEDIATE 


38. Disengage overdrive band from anchor pin and W, 
STUB SHAFT 


remove. 


OVERDRIVE 
BAND 


D8910-A 
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Transmission, Automatic — 4R70W (AODE-W) 


07-01D-90 


DISASSEMBLY AND ASSEMBLY (Continued) 


41. Rotate shell assembly to align indent with 
overdrive anchor pin. 


Wo eas \\ 


a 
7 —\\ D8913-A 


42. Remove forward sun gear, No. 5 needle bearing, 
reverse sun gear and drive shell assembly and 
the No. 4 needle bearing as an assembly. 


€ 
@ 
lo 
NO. 5 NEEDLE 
BEARING — 7C096 D10544-A 


43. Remove center support retaining ring. Note 
position of snap ring tabs for assembly. 


WY os) 


— RETAINING 
RING 


D3180-C 


44. Using needle-nose pliers, remove anti-clunk 
spring out from between the center support and 
the case. Note location for assembly. 


ANTI-CLUNK 
\ SPRING 


CENTER 
SUPPORT D10508-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


45. Remove center support and planetary carrier as 
an assembly. 


PLANETARY 


RETAININ 
RING 


D10545-A 


48. Remove output shaft, ring gear and direct clutch 


46. Remove low/reverse band. as a unit, from the front of the case. 


"/) 
NO.9NEEDLE] | 
BEARING 


OUTPUT SHAFT, 
RING GEAR 
AND DIRECT 

CLUTCH ASSY D11487-A 


47. Remove retaining ring. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


49. Remove output shaft No. 9 needle bearing from Subassemblies 
rear of the case. NOTE: Before beginning Assembly, perform/ inspect 
the following: 
OUTPUT SHAFT @ All fasteners must be tightened to the torque 
ees indicated in the text. In addition to appearing in the 
text, the necessary torques can be found under 
Specifications. 


@ When building up subassemblies, each component 
part should be lubricated with clean transmission 
fluid. It is also good practice to lubricate the 
subassemblies as they are installed in the case. 


@ Needle bearings, thrust washers and seals should 
be lightly coated with petroleum jelly during 
subassembly build up or transmission assembly. 


@ Many components and surfaces in the transmission 
are precision machined. Careful handling during 
disassembly, cleaning, inspection and assembly 
Can prevent unnecessary damage to machined 
surfaces. 


When building up subassemblies and assembling the 
transmission, ALWAYS use new gaskets and seals. 


03189-B 


\ 


50. Inspect output shaft bushing. If removal is 
required, use Bearing Cup Puller T77F-1102-A 
and Impact Slide Hammer T59L-100-B. 

IMPACT SLIDE 
HAMMER 
E T59L-100-B | aw» 


D8919-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Valve Body 
Exploded View 


© 
OT, 


< TN ) 


Bypass Clutch Control Valve 
Plunger 


Bypass Clutch Control 
Piunger Sleeve 


Control Valve Plate 

Main Regulator Valve 

Main Oil Pressure Regulator 
Valve Spring 

Main Oil Pressure Booster 
Valve 

Main Oil Pressure Booster 
Valve Spring 


1-2 Shift Valve 
2-3 Shift Valve Spring 

2-3 Shift Valve 

Valve Retaining Plug 

Valve Plug Retainer 
Pressure Regulator Valve 
Pressure Regulator Valve 
Spring 

Spring Retaining Plate 
Bypass Clutch Control Valve 


Bypass Clutch Control Valve 
Spring 


(Continued) 
(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Part 
Number Description 


Main Oil Pressure Booster 
Valve Sleeve 


Valve Plug Retainer 
Pressure Regulator Valve 
Pressure Regulator Valve 
Spring 

Valve Retainer Plug 
Valve Plug Retainer 


Capacity Modulator Valve 
Capacity Modulator Vaive 
Spring 

Spring Retaining Plate 
Capacity Modulator Valve 
Capacity Modulator Valve 
Spring 

Spring Retaining Plate 
3-4 Shift Valve 

3-4 Shift Valve Spring 


(Continued) 


Disassembly 


1. Remove retaining bolt and shift solenoid bracket. 


2. Remove shift solenoid assembly and torque 
converter clutch solenoid by pulling straight up. 


WOOD 


= =" 7= 


D10573-A 


7F 187 
7G007 
7H150 
7F267 


7F 186 
7D303 
7F 187 
7G007 
7D229 
7D230 
7F 194 
7B200 
7H172 


7F 194 
70389 


97411-S 
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Part 
Number Description 


Valve Retainer Plug 

Valve Plug Retainer 
Capacity Modulator Valve 
Capacity Modulator Valve 
Spring 

Orifice Control Valve 
Orifice Control Valve Spring 
Valve Retainer Piug 
Valve Plug Retainer 

2-3 Backout Valve 

2-3 Backout Valve Spring 
Spring Retaining Plate 
Pressure Regulator Valve 
Pressure Regulator Valve 
Spring 

Spring Retaining Plate 
Control Manual Valve 
Retaining Ring 


Turn valve body over and remove eleven bolts 
retaining reinforcement and separator plates. 


D10574-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Remove separator plate and gaskets. Discard 


gaskets. 
COVER BOLTS 


(o) 
oj = 
pia 5 ae GUIDE PIN BOLTS 

croa\7/ crate ie ¥ D10578-A 


8. R e valve body cover plate. 
Roe ek emove valve body p 


5. Note location and remove check balls. Remove 
filter. 


CONVERTER 
DRAIN BACK 


D10579-A 
FILTER 
Assembly 
D10576-A 1. Install valve body cover plate. 
2. Install, in sequence, two guide pin bolts. Tighten 
6. Remove converter drain back valve. to 9-11 .N-m (80-100 Ib-in). 


7. Remove four valve body cover plate bolts and 
two guide pin bolts. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Install, in sequence, four valve body cover 
retaining bolts. Tighten to 9-11 .N-m (80-100 
Ib-in). 


NT oo 

OLN ° 
rT URL O ° D10574-A 

Ne o é 7. Inspect O-rings on solenoids for damage. Install 

° ° shift solenoid assembly and torque converter 
clutch solenoid. 
GUIDE PIN BOLTS 
D10580-A 


4. Install check balls, converter drain back valve 
and filter. 


CONVERTER 
DRAIN BACK 


D10581-A 


8. Install bracket and retaining bolt. Tighten to 9-11 
N-m (80-100 Ib-in). 


FILTER 


D10576-A 


5. Install separator plate and new gaskets. 


6. Install reinforcement plates. Tighten retaining 
bolts to 9-11 .N-m (80-100 Ib-in). 


D10582-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pump and Intermediate Clutch Piston 


Disassembled View 


Lenn 


POND 
4) 2 


D10503-B 


Part 
Number Description 


7F222 Intermediate Clutch Retainer 
Spring Assy 

Intermediate Clutch Piston 
Outer Seal 

inner Seal 

Front Pump Support Assy 

Oil Pump Driven Gear 

Front Pump Gasket 

Front Pump Bushing 

Front Pump Inner Seal 
Converter Drain Plug 


10 


7902 
7A248 
N605-789-S 100 
7A106 

7H169 
N605-789-S52 
70014 


Converter Assy 
Front Pump Seal 

Bolt (7 Req'd) 

Front Pump Assy 

Oil Pump Drive Gear 

Bolt (5 Req’d) 

Front Pump Support Thrust 
Washer 

Seal 
Seal 


7EDOS 
7F224 
7F225 
7A108 
7H169 
7A136 
7B258 
7A248 
87650-S2 


7A020 
7D019 


(Continued) 


Disassembly 
Tools Required: 


@ Front Pump Seal Replacer T63L-77837-A 
@ Seal Protector T80L-77005-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


1. Remove the No. 1 thrust washer. 


NOTE: The reverse clutch rings are larger than 
the forward clutch rings. 


3. Remove four seal rings. 


PUMP BODY 
ESS) —_ TIVE 
kf SS TOnUet WASHER 
4 SF 


D3833-C 


Using a 10mm socket, remove five stator support 
bolts. Separate stator and pump assembly. 


2. 


D11466-A 


Remove inner and outer pump gears from pump 
body. 


4. 


OS 
ge =<) 


Le 


_ 
ww 


S 


OUTER PUMP 
GEAR 


INNER PUMP 
GEAR 


JS 
SV 
wy, 


So 
Ci 


q 
N 


— 


D10250-B 
PUMP ASSY 
D10277-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove spring retainer assembly by carefully = 
PUMP BODY 
dislodging the tabs. fay CASE SEAL 
SPRING 
RETAINER 


q 


ay 
SS 


D3267-C 


SS 


Assembly 
1. Install the seal using Front Pump Seal Replacer 


T63L-77837-A. 


6. Remove clutch piston and inner and outer lip 
seals. 
FRONT PUMP 
SEAL REPLACER 
T63L-77837-A 


a -— ae CLUTCH PISTON 
/ BS 


D10275-A 


D3195-C 


7. Remove pump body-to-case seal and discard. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Install new inner and outer seals on intermediate a. Install piston in Seal Protector 
Clutch piston. T80L-77005-A. 
OUTER SEAL PISTON S, 
BLEED — 


D10274-A 
3. Note location of the piston bleed hole. ) 
CAUTION: The piston bleed hole must be ROT COR 
located at 12 o’clock position (toward top of T80L-77005-A 3269-C 
transmission). Beto: 
NOTE: Piston bleed hole is the only round hole in 5. Install piston in pump body and push piston to the 
the piston assembly. bottom of the bore by exerting even pressure. 


PISTON BLEED 
HOLE 


ty PUSH PISTON TO 

““/\ BOTTOM OF BORE 
USING EVEN THUMB 
PRESSURE 


| 
D3637-C 


D10276-A 


4. Install clutch piston as follows: 


NOTE: Coat piston seals and pump body sealing 
area with petroleum jelly. 
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07-01D-101 


DISASSEMBLY AND ASSEMBLY (Continued) 


Snap spring retainer assembly into place on pump 
body. 


6. 


SPRING RETAINER 
APPLY EVEN PRESSURE 


TO INSTALL 


D3270-C 


Install the inner and outer pump gears in pump 


body. 
The flats have steps that must face the pump 
body for ease of installing the converter. 


PUMP INNER 
GEAR 


INNER GEAR 
FLATS 


D10251-B 


8. Install stator support seal rings. 


D11466-A 


Position stator support to pump body and install 


9. 
retaining bolts. Tighten to 20-26 N-m (15-19 lb-ft). 


\ 


CU 
ae 


— 


PUMP ASSY 
D10277-A 


Pump Bushing 
Tool Required: 
® Bushing Remover T80L-77268-B 
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07-01D-102 Transmission, Automatic — 4R70W (AODE-W) 07-01D-102 


DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. If required, remove bushing using Bushing 
Remover T80L-77268-B. 


T80L-77268-A 


BUSHING 
REMOVER 
T80L-77268-B 


BUSHING 


Assembly 


1. Toinstall, press the bushing using Bushing 
Installer T8OL-77268-A. 


Intermediate One-Way Clutch 


Disassembled View 


CLUTCH OUTER ONE-WAY CLUTCH 
RACE AND ASSY 


INTERMEDIATE 
CLUTCH HUB 


REVERSE 
CLUTCH 
INTERMEDIATE DRUM ASSY 
ONE-WAY CLUTCH 
INNER RACE D10209-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly Assembly 
NOTE: For ease in assembly, the chamfer on the outer 


1. Remove clutch retaining ring. 
clutch race splines should face upward. 


(aaa 
ee 


CLUTCH 
RETAINING 
RIN 


D10246-A 
2. Remove clutch retaining plate. 


CLUTCH 
ONE-WAY 
RETAINING PLATE CLUTCH 


+ D8929-A 


1. Install one-way clutch on inner race. 
2. Install clutch outer race. 


OUTER 
RACE 


D3231-C 


3. Remove clutch outer race by lifting on the race 
while turning counterclockwise. 


Carefully lift one-way clutch from inner race. 


03232-C 


D3232-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Install clutch retaining plate. 


CLUTCH 
RETAINING PLATE 


D3231-C 


4. Install clutch retaining ring. 


Reverse Clutch 


Disassembled View 


D10210-B 


Part | 
Number Description 


Select Fit Retaining Ring 


Reverse Clutch Internal 
Spline (Friction) Plates 


Reverse Clutch Forward 
Pressure Plate 


Retainer 

Inner Seal 
Reverse Clutch Piston Assy 
Outer Seal 


7 


Reverse Clutch Drum Assy 
Ring 
Piston Return Spring 


Reverse Clutch External 
Spline (Steel) Plates 


Reverse Clutch Rear 
Pressure Plate 


Forward Clutch Bearing 


(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Tools Required: 


@ Spring Compressor T65L-77515-A 
@ Reverse Clutch Spring Compressor T80L-77405-A 


@ Reverse Clutch (Inner) Seal Protector 
T80L-77403-B 


@ Reverse Clutch (Outer) Seal Protector 
T80L-77403-A 


@ Air Nozzle TOOL-7000-DE 
Disassembly CLUTCH PACK 
1. Remove No. 2 needle bearing. 


D3225-8 


4. Install Spring Compressor Tool T80L-77405-A 
and Clutch Spring Compressor Tool 
T65L-77515-A onto reverse clutch. Tighten 
enough to compress return spring. Remove 
retaining ring. 


REVERSE CLUTCH 


D6584-B 
2. Remove selective clutch pack retaining ring. T80L-77405-A 
SELECTIVE CLUTCH M7 : 
PACK RETAINING vA T65L-77515-A 
i Th 
5 
| 
D10555-A 
5. Remove piston, Belleville return spring and thrust 
ring. 
D3224-C 


3. Remove clutch pack. 


BELLEVILLE 
RETURN SPRING 


D3227-C 
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07-01D-106 


DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: To aid in piston removal, it may be 
necessary to apply air pressure to the drum. 
Block the opposite hole with a finger. 


Transmission, Automatic — 4R70W (AODE-W) 


07-01D-106 


Install Reverse Clutch Seal Protector (inner) 
T80L-77403-B on the clutch hub and 
Reverse Clutch Seal Protector (Outer) 


6. Remove clutch piston and inner and outer piston T80L-77403-A over the piston. 
seals. b. Position piston and push it to the bottom of 
the drum using even thumb pressure. 


APPLY AIR HERE 


REVERSE CLUTCH 
SEAL PROTECTOR 
(INNER) 
T80L-77403-B 


D8935-A 
Assembly 
1. Install new seals on clutch piston. Direction of REVERSE CLUTCH 
installation is not important because seals are Secon, hn 
square cut. ( ) D10249-A 
NOTE: The piston check ball must be present and 
moving freely. 3. Install piston thrust ring and piston Belleville return 
spring. The dished side of spring must face 


NOTE: THE SEALS ARE SQUARE AND toward the piston. 


THEREFORE CAN BE INSTALLED IN EITHER Po 
DIRECTION. 


THRUST 
OUTER RING 
PISTON 


SEAL 


D5885-B BELLEVILLE 
RETURN SPRING 


2. Install clutch piston as follows: D3227-C 


NOTE: Coat piston seals, clutch drum, sealing 
area and seal protector with petroleum jelly. 
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07-01D-107 Transmission, Automatic — 4R70W (AODE-W) 07-01D-107 


DISASSEMBLY AND ASSEMBLY (Continued) 


4. Install wave snap ring (with points down) using ree 
Reverse Clutch Spring Compressor TOOL-4201-C 
T80L-77405-A and Spring Compressor 
T65L-77515-A. 


SOUL 


fF : 
bY 


T80L-77405-A 


T65L-77515-A 


D10557-A 
) Tr The clearance should be: 
| 


H 4 plate assembly 
D10555-A @ 1.01-1.524mm (0.040-0.059 inch) 

5. _ Install front pressure plate, clutch pack and rear If clearance is not within specification, install correct 
pressure plate. Position the stepped side of front size snap ring and check clearance. Selective snap 
pressure plate down with flat side toward clutch rings are available in the following thicknesses: 
pack and rear pressure plate flat side toward 
clutch pack. Selective Snap Rings 

1.87-1.98mm (0.074-0.078 inch) 
REAR PRESSURE 2.23-2.33mm (0.088-0.092 inch) 
PLATE Bs. Am, 2.59-2.69mm (0. 102-0. 106 inch) 


‘J 


TOOL-4201-C 


<> 
| od 
Lad 
=P» 
— 


On 


FRONT PRESSURE 
PLATE 


D10128-A 


6. Install clutch pack retaining ring and check the 

clearance between the ring and the pressure 
plate using a feeler gauge. Pressure plate should 
be held downward as clearance is checked. 


D10558-A 
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07-01D-108 Transmission, Automatic — 4R70W (AODE-W) 07-01D-108 


DISASSEMBLY AND ASSEMBLY (Continued) 


Check clutch for proper operation using Air 

Nozzle TOOL-7000-DE. The clutch should be APPLY AIR HERE 
heard and felt to work smoothly and without 

leakage. 


Forward Clutch 


Disassembled View 


\ 


UNIKOM 


6 
< J 

ae 

s 

3 
‘NG 

J 

rf 

S 


Sa 


“aN\e aN 


D10211-B 
Part Part 
Number Description Number Description 
1 Select Fit Retainer 9 


7F231 Front Bearing 


7BO66 Forward Clutch Pressure 
Plate 


Forward Clutch Internal 
Spline (Friction) Plates 
Rear Clutch Pressure Plate 
Spring 

Snap Ring 

Forward Clutch Piston 
Inner Seal 

Forward Clutch Bearing 
Input Shaft Seal 


NO 


Cylinder and Input Shaft 
Assy Forward Clutch 
Outer Seal 

Return Spring 

Return Spring Retainer 
Forward Clutch External 
Spline (Steel) Plates 
Snap Ring 

Forward Clutch Hub 


7B 164 


7EO85 


388099-S 
7A262 
7CO099 
7A166 
7B497 


(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Tools Required: 


@ Clutch Spring Compressor T65L-77515-A 


@ Forward Clutch Lip Seal Protector (Inner) 
T80L-77 140-A 


@ Forward Clutch Lip Seal Protector (Outer) 
T68L-7D 158-A 


@ Dial Indicator with Bracketry TOOL-4201-C 
Disassembly 


1. Remove clutch hub and No. 3 needle bearing, if 
not already removed. 


NOTE: Clutch hub may remain in shell during 
disassembly. 


sulle} ezs]ze foal 


~ we 
Wi 


irr” 


i 
I 


03832-C 


2. Remove clutch pack selective retaining ring. 


NOTE: To aid handling, clutch may be set in the 
extension housing or a 51mm (2 inch) diameter 
hole may be cut in the work bench. 


CLUTCH PACK 
SELECTIVE 
RETAINING RING 


EXTENSION 
HOUSING 


D3236-D 
3. Remove clutch pack, pressure plate, clutch 
plates and wave spring. 
PRESSURE 


wax oy tet stem., Po 


SPRING 
D3252-D 


4 
—| 


4. Compress piston return spring using Direct Clutch 


Spring Compressor T81P-70235-A. 


Place into a shop arbor press and apply only 
enough pressure to release spring tension on the 
snap ring. 
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07-01D-110 Transmission, Automatic — 4R70W (AODE-W) 07-01D-110 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove retaining ring and slowly release the 
press to remove spring compressor. 


DIRECT CLUTCH 

[= SPRING 
COMPRESSOR 

T81P-70235-A 


‘ D10242-A 
‘| ) Mi eee oes in clutch cylinder are 
—_ Ze On ree and clean. Check for proper seating. 
‘linaaactil 

UD 


Wr , if! 
AMT ee 


/ 
D10243-A 


5. Remove spring retainer, return spring and piston. 
6. Remove piston and inner and outer piston seals. 


NOTE: Air pressure may be required to remove 
piston. 


CHECK BALL 


D10214-A 


SPRING a 


RETAINER “ 


? Assembly 
@ 1. Install new seals on clutch piston. Note direction 


ee 
Sy ona of the sealing lip before installation. 
i, Kw SS 
em Gee 


(— , 
Thi Upto ns 


88 a een S 
= Gia Binlie® 


Tos PISTON SEAL 


SAAT I! El hes 
ai gia Riiaila 
03238-B ft 
FUT] 


] tf Pn 
at 
ili 


LF 


i. 
an 
Xu 

r 


| 
7. Remove scarf-cut seals from forward clutch | 17) e 
cylinder shaft. : ll 


a | 
i i i 


D10240-A 


2. Install clutch piston as follows: 


NOTE: Coat piston seals and clutch drum sealing 
area with petroleum jelly. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-111 Transmission, Automatic — 4R70W (AODE-W) 07-01D-111 
[SE RS me I I 


DISASSEMBLY AND ASSEMBLY (Continued) 


a. Install Forward Clutch Lip Seal Protector 5. Install piston return spring and spring carrier. 
(Inner) T8OL-77 140-A over clutch cylinder 
hub. 


b. Install piston in Forward Clutch Lip Seal 
Protector (Outer), T68P-7D 158-A. 


FORWARD CLUTCH ee ES 

EN ee See mn=S 

(OUTE : 3 f, 
a _ 


—_ foger 


Wiha i 
Mm 
a 


FORWARD CLUTCH 
LIP SEAL PROTECTOR 
_.__ (INNER) T80L-77140-A 


© 


D10559-A 


6. Compress piston return spring using Clutch 
Spring Compressor T65L-77515-A. Compress 
piston only enough to allow clearance to install 
retaining ring. 


D10241-A 


DIRECT CLUTCH 
SPRING 
COMPRESSOR 
T65L-77515-A 


3. Position seal protector and piston in clutch drum. 
Push piston to the bottom of the drum using even 
thumb pressure. Remove seal protectors. 


FORWARD CLUTCH FORWARD CLUTCH 
LIP SEAL PROTECTOR LIP SEAL PROTECTOR 
(INNER) T80L-77140-A (OUTER) T68P-70158-A 


Fal UT ‘ll : | 


y RC 4A ae 
( ©) NTT LL 
% | N. a Liga ayayes!! ip 
(? 


AN / 
FORWARD S\ltinc ili D10243-B 


ell 
CLUTCH Uh i 1 | | 
PISTON L ia fi 7. Install clutch Peck in the following order: 
= D8945-A a. Wave spring 


4. Install piston return spring and spring retainer. b. Clutch pack 
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8. Install clutch pack retaining ring and check the 
clearance between the ring and pressure plate 
using Dial Indicator with Bracketry TOOL-4201-C 
or equivalent. 


Pressure plate should be held downward as the 
clearance is checked. 


D10560-A 


07-01D-112 Transmission, Automatic — 4R70W (AODE-W) 07-01D-112 
DISASSEMBLY AND ASSEMBLY (Continued) 
c. Pressure plate TOOL-4201-C 
CLUTCH WAVE 
ACK SPRING 
Be \' 
ila) ji mp, 
fail 
ATT | 
Ze ST NQUU 
STATE ees 
a ee 
ae D10561-A 


If the clearance is not within specification, install 
the correct size snap ring and recheck the 
clearance. Selective snap rings are available in 
the following thicknesses: 


Selective Snap Ring 
1.27-1.37mm (0.060-0.064 inch) 


1.87-1.98mm (0.074-0.078 inch) 

2.23-2.69mm (0.086-0.092 inch) 

2.59-2.69mm (0. 102-0. 106 inch) 

. Install two scarf-cut seals on the forward clutch 
shaft. 


NOTE: Scarf-cut seals must be installed with 
mating surfaces as shown. 


aes 


CORRECT 


ey 


INCORRECT 
D10657-A 
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07-01D-113 Transmission, Automatic — 4R70W (AODE-W) 07-01D-113 
DISASSEMBLY AND ASSEMBLY (Continued) 
TOP Center Support and Planetary Low One-Way 
: Clutch 


Disassembly 


PLANETARY 
ONE-WAY CLUTCH 
CAGE SPRING AND 
ROLLER ASSY 


PLANETARY 
GEAR SUPPORT 
ASSY 


6 


SCARF-CUT 
SEALS 


D10133-A 


The clearance should be: 


@ 1.27-2.26mm (0.50-0.089 inch) PLANETARY 
10. Install No. 3 needle bearing. Install hub into ASSY 
forward clutch, ensure hub is against No. 3 
bearing. 
NO. 3 NEEDLE D10212-A 
BEARING 
1. Remove center support from planetary carrier. 


Rotate the center support counterclockwise and 
lift. 


CENTER 
SUPPORT 


PLANETARY 
CARRIER 


D10239-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Carefully remove planetary one-way clutch from 
planetary assembly. 


PLANETARY 
ONE-WAY 
CLUTCH 


PLANETARY 
ASSY 


D3242-B 


Assembly 
1. Inspect clutch outer race, inner race, band 


surface, pinion gears, bearings and thrust washer 


for roughness. 
Inspect center support bushing for roughness. 


Inspect one-way clutch, rollers and springs for 
damaged rollers and broken springs. 


CAGE 
DO 
CENTER ig” SPRING 
SUPPORT G aes 


“CAM TYPE” 
CLUTCH RACE 


PLANETARY CARRIER 
D1938-F 


Transmission, Automatic — 4R70W (AODE-W) 


Install one-way clutch in planetary carrier. 


Install center support into one-way clutch by 
rotating the center support counterclockwise. 


Lubricate clutch races and clutch assembly with 
petroleum jelly to aid in assembly. 


Sun Gear and Drive Shell 


Disassembly 


REVERSE SUN 
ASSY GEAR ASSY 


7C096 


FORWARD CLUTCH 
SUN GEAR ASSY 
7A399 


BEARING ASSY 
70096 D10213-B 


1. Remove the No. 4 needle bearing from drive shell. 


ORIVE 
NO. 4 NEEDLE SHELL 


BEARING Zw a 


FORWARD 
CLUTCH 


II) 
mute! D3284-C 


Winner 


07-01D-114 
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07-01D-115 Transmission, Automatic — 4R70W (AODE-W) 


07-01D-115 
DISASSEMBLY AND ASSEMBLY (Continued) 


Remove forward sun gear and No. 5 needle 
bearing from drive shell. 


NOTE: The sun gear and drive shell is assembled 
as part of the transmission assembly procedure. 


} J yf 


W< 1a 


FORWARD 


NO. 5 NEEDLE 


2 || ie 


\ 


D4243-B 


Output Shaft and Direct Clutch 


Disassembled View 


‘ 


D10571-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Part Part 
Number Description Number Description 
8 


Direct Clutch Hub 391231-S Pin 


Direct Clutch Inner Bearing 87054-S96 Seal 
Direct Clutch Washer 97713-S Snap Ring 


Output Shaft Ring Gear 7060 Output Shaft Assy 

Direct Clutch Cylinder TF273 Seals 

Seal 7D164 Output Shaft Hub 

Direct Clutch Outer Bearing 70122 Snap Ring 
(Continued) 7B176 Output Shaft Sleeve 


Disassembly 


1. Remove ring retaining the output shaft hub to ring 
gear. 


NOTE: Governor sleeve and block pin need only 
be removed when major component failure 
requires transmission cleaning and overhaul. 


> 


—— SE 


| SLEEVE 
= 
{ 
\ ANN lp by 
— RETAINING 
: A RING 
( \ FA —— 
A ( w » p 
re meat? 
\ =—=— 


PIN 


D10207-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Separate output shaft from ring gear. 4. Remove three output shaft seal rings and output 
shaft O-ring. 
NO. 8 


NEEDLE 
BEARING 


OUTPUT SHAFT 
SEAL RING 


\ D10245-A 
aa 5. Remove two direct clutch seal rings from the 
ae output shaft. Note the direction of the scarf-cut 

DIRECT seals. 

RING CLUTCH 

D3830-B8 
on ~~NO SEAL 
3. Remove snap ring retaining output shaft hub. RING 


Slide hub off rear of shaft. 


RETAINING 
RING 


SCARF CUT 
SEALS 


D10247-B 


CAUTION: The output shaft has four grooves 
but only three are used. The illustration 
shows the correct locations. 


D10546-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Direct Clutch 


Disassembled View 


D10216-B 


7F243 Inner Bearing Inner Seal 


39 1234-S Select Fit Retaining Ring Direct Clutch Piston Assy 
7BO66 Direct Clutch Pressure Plate Direct Clutch Retainer and 
7B442 Direct Clutch External Spline Spring Assy 


(Steel) Plates 
Retaining Ring 
Direct Clutch Cylinder Assy 
Outer Seal 


Direct Clutch Internal Spline 
(Friction) Plates 


Inner Bearing Support 
Washer 


Direct Clutch Hub 


388104-S 
7F283 
7A548 


(Continued) 


Tools Required: 

@ Spring Compressor T65L-77515-A 

@ Direct Clutch Lip Seal Protector T80L-77234-A 
@ Lip Seal Protector T80L-77254-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Using Spring Compressor T65L-77515-A 


Disassembly 
compress the piston return spring. Remove piston 


1. After removing direct clutch hub, remove No. 7 Lanes ; 
bearing and Searing support. retaining ring using expanding-type snap-ring 
pliers. 
NO. 7 BEARING 
SPRING COMPRESSOR 
EupROnE T65L-77515-A 


PISTON 
RETAINING 
| 


(i 7 RING 
D10268-B 


i 


| 
pails is 
lly NOTE: Use air pressure if necessary to remove 
all cas clutch piston. 


Remove spring retainer assembly and piston from 
cylinder. 


2. With snap ring removed, remove and inspect 
clutch pack. Note the relation of clutch plates for 
assembly. 


PRESSURE 
PISTON RETURN 


SPRING AND 
RETAINER ASSY 


CLUTCH 
PISTON 


03285-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove inner seal from cylinder hub and outer 
seal from piston. Verify presence of check ball 
and that it moves freely. 


CHECK 
BALL 


D10272-B 
Assembly 
1. Install inner piston seal on clutch cylinder hub as 
follows: 


NOTE: Lubricate seal and seal protector with 

petroleum jelly. 

a. Position Direct Clutch Lip Seal Protector 
T80L-7 7234-A over clutch cylinder hub. 

b. Position seal over installer tool with the 
sealing lip facing down. 


DIRECT CLUTCH 

LIP SEAL PROTECTOR 

T80L-77234-A | INNER 
: SEAL 


A 
ee ei 
& = 
wei 


Ta To | 


GE 
| 


D10269-A 


Transmission, Automatic — 4R70W (AODE-W) 


2. 


07-01D-120 


Install clutch piston outer seal. Note direction of 
sealing lip before installation. The lip should point 
toward bottom of cylinder. 


OUTER PISTON SEAL 
NOTE DIRECTION 
OF SEAL LIP BEFORE 


INSTALLATION payee 


Install clutch piston as follows: 


NOTE: Coat inner and outer piston seals, clutch 

cylinder sealing area and piston inner sealing 

area with petroleum jelly. 

a. Install piston in Lip Seal Protector 
T80L-77254-A. 


T80L-77254-A 


D10547-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


b. Position tool in the clutch drum and push the 6. With retaining ring installed, check clearance 
piston to the bottom of the drum using even between ring and pressure plate using a feeler 
thumb pressure. gauge. 


Pressure plate should be held downward as the 
clearance is checked. 


FEELER a 
GAUGE Le 
¥? ») 
4; 
E SELECTIVE ~ pont 
p RETAINING doa 
i RING 
IL 
s 
XN 
LIP SEAL 
PROTECTOR 
T80L-77254-A 
D10273-A 
4. Install piston spring, retainer assembly and 03274-B 
retaining ring using Spring Compressor 
T65L-77515-A. 7. Theclearance should be: 


@ Six Plate 1.52-2.33mm (0.060-0.091 inch). 


SPRING COMPRESSOR — lf the clearance is not within limits, install 
T6SL-77515-A the correct size snap ring and check the 
clearance. Selective snap rings are 
available in the following thicknesses: 


Selective Snap Rings 


PISTON 
Z . RETAINING 
( Z RING 


~ D10268-B 


5. Install clutch pack. 


PRESSURE 
PLATE 


Oe Pe e 
S\ am cS 
VE ao ne 
SS 
acu 
CLUTCH ee 
PACK 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Install No.7 needle bearing support and No. 7 10. Install two direct clutch seal rings. Ensure seals 
needle bearing (black side up toward direct are properly lapped. 
clutch hub). 


NO. 7 NEEDLE 
BEARING 


D10548-A 


11. Install output shaft hub. Install retaining ring. 


D10271-A 
9. Install direct clutch hub. 


D10549-A 


D10270-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Install three output shaft seal rings and output 
shaft O-ring. 


) 


NOT USED 


wo 


D10550-A 


13. Install No. 8 needle bearing on direct clutch 
cylinder. 


NO. 8 NEEDLE 
BEARING — 7F240 


D10551-A 


Transmission, Automatic — 4R70W (AODE-W) 


07-01D-123 


14. Install direct clutch on output shaft. 
NOTE: Make sure seals are lapped properly. 


NO. 8 NEEDLE 
BEARING — 7F240 


D10552-A 


15. Install ring gear and retaining ring on output shaft. 


RETAINING RING 


D10553-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Install following components as an assembly: 18. Install reverse clutch assembly on forward clutch 


@ Intermediate clutch pack assembly. 


@ Intermediate one-way clutch 
@ Reverse clutch 
@ Forward clutch 


REVERSE 
CLUTCH 


CLUTCH 


D11484-A 


D10554-A Transmission 
Tools Required: 


17. Install intermediate clutch pack on intermediate 
one-way clutch hub. @ Bushing Installer T61L-7657-A 


@ Impact Slide Hammer T50T-100-A 


@ Servo Piston Remover /Replacer Tool 
INTERMEDIATE T92P-70023-A 


ai eae @ Depth Micrometer D80P-4201-A 

@ Gauge Bar T80L-77003-A 

@ Shift Lever Seal Replacer T74P-77498-A 

@ Servo Piston Remover /Replacer T92P-70023-A 
@ Gear Piston Sensor Adjuster T91P-70010-A 
Assembly 


1. If output shaft bushing was removed, position 
replacement bushing on Bushing Installer 
T61L-7657-A and install in bushing bore through 
the front of the case. 


INTERMEDIATE 
ONE-WAY CLUTCH 


HUB 
a yy 
all lt, 


\ 
i 


Be 
ie 


FORWARD 
CLUTCH 


D11485-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Thread Impact Slide Hammer T50T-100-A into 4. Install output shaft, ring gear and direct clutch as 
bushing installer through the back of the case. an assembly. 
Install the bushing. 


BUSHING 
INSTALLER 
T61L-7657-A 


| 
(| eee alt 
Roh PL 


IMPACT SLIDE 
HAMMER 


T50T-100-A D10093-A 
3. With transmission in the vertical position, coat a S 
bearing with petroleum jelly and install the No. 9 | 
needle bearing on the transmission case boss. OUTPUT SHAFT, 
RING GEAR e 
AND DIRECT 


CLUTCH ASSY D11487-A 
OUTPUT SHAFT 
NO. 9 NEEDLE 
BEARING 


5. Install output shaft retaining snap ring. 


ee: 
mils) 


)} 


OUTPUT SHAFT 
SNAP RING 


D3189-8 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


07-01D- 126 


DISASSEMBLY AND ASSEMBLY (Continued) 


6. tery retaining ring that supports low/reverse 
and. 


AN 
SS Th, 
N 


D10562-A 


7. Install the low/reverse band. Ensure band is 
seated on anchor pins. 


D10162-A 


NOTE: Planet carrier and center support 
assembly cannot be installed unless the notch cut 
in the center support is aligned with the overdrive 
band anchor pin. Top of center support should be 
below snap ring groove. 


8. Install planetary assembly and center support as 
a unit. 


Align notch in center support with overdrive band 
anchor pin. 


Transmission, Automatic — 4R70W (AODE-W) 


07-01D-126 


Rotate the output shaft, if necessary, to align the 
planet carrier splines with the direct clutch hub 
splines. 


NOTE: Planet carrier and center support cannot 
be installed unless notch cut in center support is 
aligned with overdrive band anchor pin. 


AEMSoTI— 
PIN oO 
SX TAS \ 
ely 
Nix —WN SS 


9. Install the center support anti-clunk spring using a 
screwdriver to position spring. 


ANTI-CLUNK 
SPRING 


oa ay 
ee 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-127 Transmission, Automatic — 4R70W (AODE-W) 07-01D-127 
ES a a Ia OO a EE 


DISASSEMBLY AND ASSEMBLY (Continued) 


10. Install center support retaining ring. Reference 12. Install intermediate stub shaft. 
snap ring end tab to anchor pin location. 


«tiZ 
set || 7 


INTERMEDIATE \ & 
\\ STUB SHAFT 


) 
0 
® 
t 
mY 
Q 
Sitroh 
U 
Oise RETAINING 
RING 
D10259-A 
D3180-C 
13. Install forward clutch hub and No. 3 needle 
11. Install forward sun gear, No. 5 needle bearing bearing. 
drive shell and No. 4 needle bearing. 
NO. 5 NEEDLE -FORWARD _ 
BEARING — 7C096 HUB 


oN \ 
®) 
S* 


03178-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Install forward clutch assembly. 


D10507-A 


Lying 


FORWARD CLUTCH 
Wy ASSEMBLY 
a 


-~A 


—D10257-A 


15. Install reverse clutch cylinder assembly. 


NOTE: Wiggle the input shaft while engaging the 
reverse clutch splines. Make sure the reverse 

clutch cylinder lugs are completely seated in the 
notches of the reverse sun gear and drive shell. SERVO PISTON OVERDRIVE 


REMOVER/REPLACER SERVO 
T92P-70023-A 


D10258-A 


17. Make sure band anchor and tip of the piston 
assembly are properly positioned against band 
pockets. Tighten tool forcing screw until piston is 
below snap ring groove and install snap ring, 


remove tool. 
OVERDRIVE 
BAND 
ANCHOR 
PIN 
BEARING 7A 
— 7A166 
1 
ees D10165-A 
16. install overdrive band over reverse clutch ; . 
assembly and position the pocket of the band 18. Install intermediate eur a8 follows: _ 
against anchor pin. Install overdrive servo return a. Pressure plate is the thickest. Install this first 
spring and overdrive servo piston assembly. with chamfer side down. 


Verify tip of piston assembly engages the pocket 
of overdrive band. Using Servo Piston 

Remover /Replacer Tool T92P-70023-A. Install 
piston assembly into the case and compress 
return spring. 


b. Clutch plates. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-01D-129 


DISASSEMBLY AND ASSEMBLY (Continued) 


c. Perform Intermediate Clutch Selective Steel 
intermediate clutch plate procedure. 


Oo. _ IF /,\ 
Wire AW, aA 
S TEES “Z L) 
n= 
~ \ INTERMEDIATE 
PRESSURE _————————— CLUTCH ASSY 
Roan =T 10263-A 


intermediate Clutch Selective Steel Plate 
Procedure 


19. With proper intermediate plates selected and 
installed, perform end clearance check for No. 7 
thrust washer using the same tools. 


Pw 


GAUGE BAR 


T80L-77003-A 


i 


ae 
se 


a ae 


ne 
a 


DEPTH 

MICROMETER 

D80P-4201-A 
D10102-A 


Transmission, Automatic — 4R70W (AODE-W) 
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NOTE: Maintain downward pressure on clutch 
pack while measuring depth. 


20. Measure the intermediate clutch clearance using 


Depth Micrometer D80P-4201-A or equivalent 
and Gauge Bar T80L-77003-A. 


Set the gauge bar across the pump case 
mounting surfaces. The depth at the intermediate 
clutch separator plate is: 

@ 41.5-41.8mm (1.634- 1.636 inch) 


Check the clearance again 180 degrees opposite 
to ensure the average depth is within tolerance. 


If the depth is not within tolerance, the following 
size selective steel plates are available: 

@ 1.80-1.7mm (0.07 1-0.067 inch) 

@ 2.05-1.95mm (0.08 1-0.077 inch) 

@ 2.31-2.20mm (0.09 1-0.087 inch) 

@ 2.56-2.46mm (0. 10 1-0.097 inch) 

Install correct plate and check clearance. 


Transmission Selective Thrust Washer Procedure 
21. Position the Depth Micrometer D8OP-4201-A or 


equivalent on Gauge Bar T80L-77003-A so that 
the depth is measured at the reverse clutch drum 
thrust face. Check the end play 180 degrees 
opposite to determine the average depth. 


: 
Seen DEPTH MICROMETER 


D80P-4201-A D10664-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Install No. 1 selected thrust washer on pump 
body using petroleum jelly to hold in place. 


PUMP BODY 


O. 1 — SELECTIVE 
HRUST WASHER 


D10106-A 


26. Remove alignment bolt and install pump-to-case 
bolts. Alternate bolt tightening to ‘‘draw’’ the 
pump fully into the case. Tighten to 20-26 N-m 
(15-19 Ib-ft). 


Place transmission in the horizontal position. 
D3833-C 


23. Install pump-to-case gasket. Make sure gasket is 
positioned and case passages are covered. 


24. To maintain pump-to-case alignment, use a 
fabricated M8-1.25mm bolt (head removed) as a 
guide. Install in the 12 o’clock position using 
petroleum jelly on pump-to-case seal surfaces to 
aid pump installation. 


ALIGNMENT PIN 


i \\ 27. Install park pawl and return spring. Slide shaft into 
N 


case through pawl. 


— PARK PAWL RETURN SPRING 
4,D10105-B 
pee 
25. To aid assembly, grasp turbine shaft and wiggle PA 
shaft while pressing down on pump. A SG _] 
SY © 
Lp, 
Noses 


PARK PAWL 
SHAFT D8902-A 
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07-01D-131 
DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Block pin must go in hole on the right when 
lI 


looking from the rear, with two holes up. 
Sn VE 
iz 
An ae aay it 


28. Install block pin and governor sleeve. 


Lp |. fe oN 
0 
Ue 
Y 2 SHIFT SHAFT 
SEAL REPLACER 
\)) T74P-77498-A 


mR |= - 


ae 


WY 


D10543-A 
‘ _— 


29. Install transmission speed sensor (TSS). Tighten 
bolt to 7-10 N-m (62-88 Ib-in). 


32. Install new extension housing gasket and 


// 
\ 
extension housing. Tighten bolts to 25-30 N-m 
(18-22 Ib-ft). 
33. Install extension housing output shaft seal. 
TRANSMISSION 
SPEED SENSOP SS 
D10266-B Sw 
EXTENSION 
> HOUSING 


@ 
St: 
D8903-A 


30. Install manual lever seal using Shift Lever Seal 
Replacer T74P-77498-A. 
2 
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DISASSEMBLY AND ASSEMBLY (Continued) 
34. Position detent and park rod assembly into case. 


Park rod must be positioned over pawl. 


PARK ROD 
OVER PAWL 


| J 


=) 
eS UE) »~ & 


K=— 


D10569-A 


39. Tighten screw on Servo Piston 
D10568-A Remover /Replacer T92P-70023-A to allow 


enough clearance to install snap ring. 
35. Slide manual lever into case and position through 


detent. Install nut and tighten to 26-37 N-m (20-27 
lb-ft). 


36. Install tapered roll pin. 


=~ 
37. Install filter into case (head first). 
OSs 


FILTER 


REVERSE SERVO 
RETAINING RING 


SERVO PISTON 
REMOVER/REPLACER 
T92P-70023-A D10171-A 


40. Install new piston O-ring seals on 2-3 accumulator 
and 1-2 accumulator. Install 2-3 accumulator. 


2-3 ACCUMULATOR 
UPPER SEAL 7F250 


2-3 SHIFT 
ACCUMULATOR 
PISTON 7F251 


D10264-A 


38. Install reverse band spring, piston and rod 
assembly, cover and snap ring. 


2-3 ACCUMULATOR 
PISTON LOWER 

2-3 SHIFT SEAL 7F249 

ACCUMULATOR 


PISTON SPRING 
7F285 


2-3 SHIFT 
ACCUMULATOR 
SPRING RETAINER __ KY 
7F252 .  D10174-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


41. 


42. 


Install the following components: 
@ Large spring 

@ New piston O-ring seals 

@ Piston 

@ Small spring 

@ Cover with new seals 

@ 1-2 accumulator 


EN 1-2 SHIFT ACCUMULATOR 
ES SPRING (MODEL DEPENDENT) 
aN 7F284 
1-2 SHIFT ACCUMULATOR 
==> PISTON SEAL 
1-2 SHIFT ACCUMULATOR 
PISTON 7G133 
— 
wt 1-2 ACCUMULATOR 
—, PISTON LOWER SEAL 
Jims 7F249 
—— 1-2 SHIFT ACCUMULATOR 
i SPRING 
eS 7F284 
= 1-2 ACCUMULATOR 
COVER 7F247 
——$——— nn 
<= > 1-2 SHIFT ACCUMULATOR 


RETAINER SEAL 
— 7F294 


RETAINING 
RING 97631-S 


| D10175-A 


Align and install wire harness into case. Inspect 
O-ring and replace if required. 


NOTE: Tab on connector is secured by main 
control. 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 19 
DAVE GRAH 


Transmission, Automatic — 4R70W (AODE-W) 


\) Q 
. =] 
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CONNECTOR 


SS 


D10261-A 


43. Position main control using the two alignment 
bolts as a guide. Ensure main control check balls 
are in the correct locations. 


D10448-A 


07-01D-133 
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DISASSEMBLY AND ASSEMBLY (Continued) 


44. Install the EPC solenoid bracket. Loosely install 
one long 6mm bolt. 


a 
© EPC SOLENOID 
BRACKET 


D10183-A 


45. Loosely install 11 long and 12 short bolts. 


46. Install detent spring and roller and one short 8mm 
bolt. 


MANUAL 
LEVER 
DETENT 
SPRING 


: PS SA 
[N/T SSS. 


47. Tighten main control bolts to 9-11 N-m (80-100 
lb-in). 


07-01D-134 


48. Connect wiring harness. 


TOT SENSOR 
CONNECTOR 


SOLENOID ELECTRICAL 
CONNECTOR 


49. Install new filter and grommet. 


PC 
CONNECTOR  010280-A 


D10570-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


50. Install MLP sensor on manual lever and loosely 
install bolts. 


D10660-A 


51. Position manual lever in NEUTRAL. 


NOTE: PARK is the last detent when the manual 
lever is full forward. Return two detents toward 
Output shaft for NEUTRAL. 


Install MLP sensor adjustment tool. Insert Gear 
Position Sensor Adjuster T9 1P-70010-A into 
slots. Align all three slots on MLP sensor with 


three tabs on tool. 
GEAR POSITION SENSOR ~S$ 
ADJUSTER T71P-70010-A MANUAL 
LEVER 
© 
i () 
=> 


D10185-A 
52. Tighten MLP sensor bolts to 9-11 .N-m (80-100 
lb-in). 


53. Install new pan gasket and oil pan. Tighten all 
bolts to 9-11 N-m (80-100 Ib-in). 


Transmission, Automatic — 4R70W (AODE-W) 


OIL PAN 


GASKET 


D10374-A 


INSTALLATION 


Transmission 
Installation 


1. Tighten converter drain plug to 11-38 N-m (8-28 
lb-ft). 


2. Position the converter on the transmission, 
making sure the converter drive flats are fully 
engaged in the pump gear by rotating the 
converter. 


NOTE: Lube pilot with chassis grease. 


With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with a chain. 


Rotate the converter until the studs and drain plug 
are in alignment with the holes in the flywheel. 


Move the converter and transmission assembly 
forward into position, using care not to damage 
the flywheel and the converter pilot. The 
converter must rest squarely against the 


flywheel. This indicates that the converter pilot is 
not binding in the engine crankshaft. 


Install and tighten the converter housing-to-engine 
attaching bolts to specification. 


NOTE: Before installing the torque converter to 
flywheel nuts, check to make sure that the 
converter is properly seated. The converter 
should move freely with respect to the flywheel. 
Grasp the stud. Movement back and forth should 
result in a metallic clank noise if the converter is 
properly seated. If the converter will not move, 
the transmission must be removed and the 
converter repositioned so that the impeller hub is 
properly engaged in the pump gear. 


Remove the safety chain from around the 
transmission. 


07-01D-135 
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INSTALLATION (Continued) 


8. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
18. 


19. 


20. 


21. 


22. 
23. 


Install a new O-ring on the lower end of the 
transmission filler tube and lube the O-ring with 
transmisison fluid. Insert the tube in the 
transmission case and secure the tube to the 
engine with the attaching bolt(s). 


Connect the oil cooler lines to the right side of 
transmission case. 


Secure the engine rear support to the extension 
housing and tighten the bolts to 82-108 Nem 
(60-80 lb-ft). 


Position the crossmember on the side supports. 
Position the rear mount on the crossmember and 
install the attaching bolt and nut. 


Lower the transmission and remove the jack. 


Secure the crossmember to the side supports 
with the bolts and tighten them to specification. 


Position the bellcrank to the converter housing 
and install the attaching bolt. 


Connect the manual shift cable to the manual 
lever at the transmission. 


Secure the converter-to-flywheel nuts and tighten 
them to specification. 


Install the converter housing access cover. 


Secure the starter motor in place with the bolts. 
Connect the cable to the terminal on the starter. 
Connect the park /neutral position switch wires at 
the plug connector. 


NOTE: Lubricate the driveshaft yoke splines with 
Premium Long-Life Grease XG- 1-C or -K or 
equivalent. 


Install the driveshaft so the index marks on the 
companion flange and rear yoke made during 
removal are aligned. 


Adjust the shift cable as required. Refer to 
Section 07-05. 


Adjust throttle linkage per the procedure outlined 
in the beginning of this section. 


Lower the vehicle. 


Fill the transmission to the correct level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H). Connect the 
battery negative cable. Start the engine and shift 
the transmission to all ranges, then check the fluid 
level. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the PCM relearns its adaptive strategy. The 
vehicle may need to be driven 10 miles or more to 
relearn the strategy. 
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CLEANING AND INSPECTION 


Transmission 


Clean all parts with suitable solvent and use 
moisture-free air to dry off all parts and clean out fluid 
passages. 


NOTE: The composition clutch plates, bands and 
synthetic seals should not be cleaned in a vapor 
degreaser or with any type of detergent solution. 


To clean these parts, wipe them off with a lint-free 
cloth. New clutch plates or bands should be soaked in 
the specified transmission fluid for 15 minutes before 
being assembled. 


Valve Bodies 


1. 


4. 


Clean all parts, except non-metallic check balls, 
thoroughly in clean solvent and blow dry with 
moisture-free compressed air. 


Inspect all valve and plunger bores for scores. 
Check all fluid passages for obstructions. Inspect 
all mating surfaces for burrs and scores. 


NOTE: If necessary, use crocus cloth to polish 
valves and plungers. Avoid rounding sharp edges 
of valves and plungers with crocus cloth. 


Inspect all springs for distortion. Check all valves 
and plungers for free movement in their 
respective bores. Valves and plungers, when dry, 
must fall from their own weight in their respective 
bores. 


Roll manual valve on a flat surface to check for 
bent condition. 


Forward, Direct, Intermediate, Overdrive, Coast 
and Reverse Clutches 


. 


6. 


Inspect clutch cylinder thrust surfaces, piston 
bore and clutch plate serrations for scores or 
burrs. Minor scores or burrs may be removed 
with crocus cloth. Replace clutch cylinder if badly 
scored or damaged. 


Check fluid passage in clutch cylinder for 
obstructions. Clean out all fluid passages. Inspect 
clutch piston for scores and replace if necessary. 
Inspect check balls for freedom of movement and 
proper seating. 


Check clutch release spring for distortion and 
cracks. Replace spring (including wave spring) if 
distorted or cracked. 


Inspect composition clutch plates, steel clutch 
plates and clutch pressure plate for worn or 
scored bearing surfaces. Replace all parts that 
are deeply scored or burred. 


Check clutch plates for flatness and fit on clutch 
hub serrations. Discard any plate that does not 
slide freely on serrations or that is not flat. 


Check clutch hub thrust surfaces for scores and 
clutch hub splines for wear. 


Output Shaft 


1. 


Inspect output shaft bearing surfaces for scores. 
If excessive clearance or scores are found, 
replace shaft and inspect components. 


07-01D-136 
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CLEANING AND INSPECTION (Continued) 


2. Check splines on output shaft for wear; replace 
shaft if splines are excessively worn. Inspect all 
bushings. 


Electrical Connectors 


Anytime an electrical connector is disconnected, 
inspect the connector for terminal condition, corrosion 
and contamination. Also inspect the connector seal for 
damage. Clean, service or replace as required. 


One-Way Clutches 


1. Inspect outer and inner races for scores or 
damaged surface areas where rollers or sprags 
contact races. 


2. Inspect rollers, sprags and springs for excessive 
wear or damage. 


3. Inspect spring and cage for bent or damaged 
Spring retainers. 


Case 


Inspect case for cracks and stripped threads. Inspect 
gasket surfaces and mating surfaces for burrs. Check 
vent for obstruction, and check all fluid passages for 
obstructions and leakage. 


Inspect case bushing for scores. Check all parking 
linkage parts for wear or damage. 


Planet Assemblies 


NOTE: Individual parts of the planet assemblies are 
not serviceable. 


1. Pins and shafts in planet assemblies should be 
checked for loose fit and/or complete 
disengagement. Use new planet assembly if 
either condition exists. 


2. Inspect pinion gears for damaged or excessively 
worn teeth. 


3. Check for free rotation of pinion gears. 
Thrust Bearings 


Wash thrust bearings thoroughly in cleaning solvent. 
Blow bearings dry with compressed air. 


Make certain bearings are clean and then lubricate 
with transmission fluid. Replace any bearings and 
races which show signs of pitting or roughness. 


Oil Cooler Tube Leakage 


When fluid leakage is found at the oil cooler, the cooler 
must be replaced. 


When one or more of the fluid cooler steel tubes must 
be replaced, each replacement tube must be 
fabricated from the same size steel tubing as the 
original line. 


Using the old tube as a guide, bend the new tube as 
required. Add the necessary fittings and install the 
tube. 


After the fittings have been tightened, add fluid as 
necessary and check for fluid leaks. 
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Converter and Oil Cooler 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material or 
band material may have been carried into the 
converter and oil cooler. These contaminants are a 
major cause of recurring transmission troubles and 
must be removed from the system before the 
transmission is put back into service. 


Whenever a transmission has been disassembled to 
replace worn or damaged parts or because the valve 
body sticks from foreign material, the converter and oil 
cooler must be cleaned by using a mechanically 
agitated cleaner, such as Rotunda Torque Converter 
and Oil Cooler Cleaner 0 14-00028 or equivalent. 


Flush the converter of the remaining solvent using this 
procedure: 


1. Thoroughly drain the remaining solvent through 
the drain plug. 


2. Add 1.9L (2 qt) of clean transmission fluid to the 
converter. Agitate by hand. 


3. Thoroughly drain the solution through the drain 
plug. 
Transmission Fluid Drain and Refill 


Normal maintenance and lubrication requirements do 
not necessitate periodic automatic transmission fluid 
changes. If a major service, such as a clutch, band, 
bearing, etc., is required in the transmission, it will 
have to be removed for service. At this time, the 
converter, transmission cooler and cooler lines must 
be thoroughly flushed to remove any dirt. When used 
under continuous or severe conditions, the 
transmission and torque converter should be drained 
and refilled with fluid as specified. 


CAUTION: Use of a fluid other than specified 
could result in transmission malfunction and/or 
failure. 


Refer to the Vehicle Certification Label affixed to the 
LH front door lock face panel or door pillar for the 
transmission code. 


When filling a dry transmission and converter, refer to 
Specifications for capacity. Check the fluid level. 


Procedures for partial drain and refill, due to in-vehicle 
service operation, are as follows: 


1. Ratse vehicle on a hoist or jackstands. Refer to 
Section 00-02. 


2. Place drain pan under transmission. 


3. Loosen oil pan retaining bolts and drain fluid from 
transmission. 


4. When fluid has drained to level of pan flange, 
remove rest of pan bolts working from the RH 
side, and allow it to drop and drain slowly. 


5. When all fluid has drained from transmission, 
remove and thoroughly clean pan. Discard 
gasket. 


6. Place anew gasket on pan, and install pan on 
transmission. 


7. Lower vehicle. 


07-01D-137 
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CLEANING AND INSPECTION (Continued) 


Fill transmission to proper level with Motorcraft 
MERCON ® Multi-Purpose Automatic 


Transmission Fluid XT-2-QDX or DDX 
E4AZ-19582-B ESP-M2C 166-H 
(ESR-M2C 163-A2) or equivalent. 


SPECIFICATIONS 


CLUTCH SPECIFICATIONS 
Selective Snap 
Clutch Steel Clearance Rings-Thickness 
Forward Clutch 5°) 1.27-2.26mm 0.074-0.078 
(0.050-0.089 inch) 0.088-0.092 
0.102-0. 106 
Reverse Clutch 3 1.02-1.91mm 0.074-0.078 
(0.040-0.075 inch) 0.088-0.092 
0.102-0. 106 
Direct Clutch 1.5-2.3mm (0.060-0.092 0.050-0.054 
inch) 0.064-0.068 
0.092-0.096 
Intermediate Clutch 3 3 41.504-41.808mm 0.067-0.07 1 
(1.634- 1.646 inch) 0.077-0.08 1 
0.087-0.09 1 


0.078-0.082 
LOW-REVERSE SERVO PISTON TRAVEL — 2.845-6.020mm (0. 112-0.237 inch) 


NOTE: Piston travel can be adjusted using one of the TRANSMISSION END PLAY 


selective servo pistons available for service. NOTE: Transmission end play can be adjusted using 
one of the selective thrust washers available for 


SELECTIVE SERVO PISTONS— ALL MODELS service. After measuring the depth, install the required 


Rodteng™ [1] __tustwasher. 
es 


SELECTIVE THRUST WASHER® — ALL MODELS 


Depth Thickness Color Code Depth Thickness Color Code 
36.7342-38.1838mm 1.217-1.371mm Green 39.0754-39.5046mm 2.590-2.692mm Red 
(1.4856- 1.5033 (0.050-0.054 inch) (1.5384- 1.5553) (0. 102-0. 106 inch) 
inch) inch) 
38. 1864-38.64 1mm 1.727-1.828mm Yellow 39.5072-40. 1396mm 3.022-3.124mm Blue 
(1.5034- 1.5213 (0.068-0.072 inch) 1.5554- 1.5803 inch) (0.119-0. 123 inch) 
inch) 
38.6436-39.0728mm 2.159-2.260mm 
(1.52 14- 1.5383 (0.085-0.089 inch) 
inch) 


30 Plus a waved plate (installed next to piston). 
31 Plate only. 
32 Measured from the piston surface to the end of the rod. 
33 The thrust washer is located on the stator support which is attached to the back of the pump housing. 
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SPECIFICATIONS (Continued) 


OVERDRIVE SERVO 


[Dias | Code | Stroke 
2.7 Inch A 1.676-5.332mm 
(0.066-0.210 Inch) 
CLUTCH AND BAND APPLICATION 
Interim Interim Planetary Low- 
Friction One-Way Overdrive Reverse Forward One-Way Reverse Direct 
Clutch Clutch Band Clutch Clutch Clutch Band Clutch 
1st Gear Applied Holding Applied 
Manual Low 
2nd Gear Applied Applied Applied 
Manual Low 
1st Gear — Applied Holding 
D)(OVERDRIVE) 
2nd Gear— Applied Holding Applied 
@)(OVERDRIVE) 
3rd Gear— Applied Applied Applied 
6 )(OVERDRIVE) 
4th Gear— Applied Applied Applied 
D)(OVERDRIVE) 
ee ee 


Reverse (R) a ee ee 


CONVERTER END PLAY TORQUE SPECIFICATIONS (Cont’d) 


New or Rebuilt Used | __Description =| =m | _LbFt 
0.58mm (0.023 1.27mm (0.050 Converter Drain Plug 28-30 21-23 
inch) inch) Converter Housing-to-Engine Bolts | 55-68 | 40-50 | 


FLUID CAPACITY Oil Cooler Lines-to-Case 15-19 
— “we — TCC Solenoid-to-Main Control 9-11 80-100 
ee ee ee ee on 


-11 
R LINE PECIFI :; 
COOLE FITTING TORQUE SPECIFICATIONS Cover Plate-to-Main Control 80-100 
Description | Nm | (Lb-In) 
1/4x 18 Straight or Elbow Fitting Separator Plate-to-Main Control 
(Lb-In) 


[ExtensionHousingSpeedoPiug | 5-8 |] 46 


SPECIAL SERVICE TOOLS 


Front Pump-to-Case 
Reinforcement Plates-to-Drain 9 80-100 
SERVICE REPLACEMENT Control (Lb-In) 


Converter Housing Access Cover 


(Continued) 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number / 
Description Illustration 


impact Si at 
TS50T-100-A 


Impact Slide Hammer 
T57L-500-B 


oa 


TS9L-100-B 


T57L-500-B 
Bench Mounted Holding Fixture 


T59L-100-B 
Impact Slide Hammer 


T61L-7657-A 
Bushing Installer 


T61L-7657-A 


T63L-77837-A 
T65L-77515-A 


T63L-77837-A 
Front Pump Seal Replacer 


T65L-77515-A 
Direct Clutch Spring 
Compressor 


T68P-7D 158-A 
Forward Clutch Lip Seal 
Protector (Outer) 


T74P-77248-A 
Seal Remover 


T74P-77248-A 


T76L-7902-C 
Converter Clutch Torquing Tool 


T76L-7902-C 


T77L-7697-A 
Extension Housing Bushing 
Remover 


T77L-7697-A 


(Continued) 


Tool Number / 
Description iNustration 


T77L-7902-R 
T77L-7902-R 


Converter Clutch Holding Tool 
T8OL-7902-A 


T80L-7902-A 
End Play Checking Tool 


T80L-77003-A 
End Play Gauge Bar 


T80L-77005-A 
Seal Replacer 


TOOL-77005-A 


T8OL-77140-A 


T80L-77 140-A 
Forward Clutch Lip Seal 
Protector (Inner) 


T80L-77268-A 
Bushing Installer 


T80L-77268-B 
Bushing Remover 


T80L-77234-A 
Direct Clutch Lip Seal Protector 


T80L-77254-A 
Lip Seal Protector 


T80L-77403-A 
Reverse Clutch Seal Protector 
(Outer) 


(Continued) 
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SPECIAL SERVICE TOOLS (Continued) 


ROTUNDA EQUIPMENT 


Tool Number / 
Description Illustration Tool Number Description 


T80L-77403-B 007-0041A SUPER STAR II Tester 

Reverse Clutch Seal Protector 
014-00028 Torque Converter and Oil Cooler Cleaner 
014-00407 Digital Volt Onmmeter 

T89T-70010-A 02 1-00054 Torque Converter Leak Test Kit 


Adapters 


T89T-70010-A 


T91P-70010-A 
Gear Position Sensor Adjuster 


T91P-70010-A 


T92P-70023-A 
Servo Piston 
Remover /Replacer 


T92P-70023-A 
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SECTION 07-03A Transmission, Manual, M50D 


SUBJECT PAGE SUBJECT PAGE 

DESCRIP TION weds sonccaelvsnse as ccssertas ataeeees coneecinacitlacads 07-03A-1 DISASSEMBLY AND ASSEMBLY (Cont’d.) 

DIAGNOSIS AND TESTING. .........ccccccccccveceacccccccccecees 07-03A-2 Transmission Disassembly ............ccccscsscescccccecvece 07-03A-4 

DISASSEMBLY AND ASSEMBLY IDENTIFICATION ......ccccccccccscscccscrcccccccccccvscscncessesccece 07-03A-2 
Cleaning and Inspection .............cccccsssesecccenssceces 07-03A-19 REMOVAL AND INSTALLATION 
Countershalt ............cccscccscecesccvssscscccecesssssecececses 07-03A-15 CrOSSMEMDEGT..........ccccccscccccccccncccscasenscccecscecscececes 07-03A-3 
IDE SIUC es iceecdeetscosen tacos crates tees ineotessdéseduwcciees 07-03A-10 TraNSMISSION (4X2) .......cccccesssscssccnccccccsncseccnsccccsecs 07-O03A-2 
Output Shaft............cccccccecscceccscrscscvecccesceccscusceacs 07-03A-11 TrANSMISSION (4X4) ......cccsccccsccccccccccccccuscncsccccecesces 07-03A-2 
Reverse idier Gear Assembly .............cscccsssesecsees 07-03A-16 SPECIAL SERVICE TOOLG...........scsscscsccscccccscccsccsces 07-03A-32 
TOD COVGL  couicesndincecsieseasccec ccs ebcnce cede soceeeetieweceseeens 07-03A-16 SPECIFICATIONG............ccccosscccccscecscnscsccnvcvscscscscces 07-03A-31 
Transmission ASSOMDI]y ............ccccsecssvececescececsece 07-O3A-22 VEHICLE APPLICATION ..........ccccccccccccscscccscssscscesscces 07-03A-1 


VEHICLE APPLICATION 


F-Series and Bronco (under 8500 lbs GVW) with 4.9L 
and 5.0L Engines 


DESCRIPTION 


The MS5OD is a top shift, fully synchronized, five-speed 
manual transmission, equipped with an overdrive fifth 
gear ratio. All gear changes including reverse are 
accomplished with synchronizer sleeves. 


The transmission main case, top cover, and extension 
housing are constructed of aluminum alloy. Steel 
bearing race inserts provide durability in appropriate 
areas. 


4x4 MODEL 
(EXTENSION HOUSING) 


Oe"; 
C10825-A 


The extension housing contains a bronze alloy 
bushing. This bushing cannot be serviced. The 
extension housing must be replaced as a unit if the 
bushing requires service (4x2 vehicles only). 
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IDENTIFICATION 


. Disconnect the clutch slave cylinder hydraulic 
line. Refer to Section 08-02. 


. Remove the transmission rear insulator and lower 
retainer. Remove the crossmember as described 
in crossmember removal and installation in this 
section. 


. Remove the bolts that retain the transmission to 
the engine block. 


. Move the transmission to the rear until the input 
shaft clears the clutch. Lower the transmission 
from the vehicle. 


The Vehicle Safety Compliance Certification Label 
(located on the driver’s door lock pillar) lists applicable 
transmission identification codes. For identification of 
the label codes, refer to Section 00-01. 


Manual transmissions are equipped with service 
identification tags. The M5OD transmission service 
tag is located on the driver’s side of the transmission. 


installation 


1. Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 077-00008 
or equivalent. Install guide studs in the engine 
block and raise the transmission until the input 
shaft splines are aligned with the clutch disc 
splines. 


Slide the transmission forward on the guide studs 
until it is in position. Install the attaching bolts and 
tighten to 54-67 N-m (40-50 ft-lb). Remove the 
guide studs and install the remaining bolts. 
Tighten the two bolts for the lower plate to 12-16 
N-m (9-12 ft-lb). 


me 


A — FORD MOTOR COMPANY PART NUMBER 
B — SERIAL NUMBER 
C — BAR CODE (INVENTORY PURPOSES) 


DIAGNOSIS AND TESTING 


Install the crossmember as described under 
Crossmember Removal and Installation in this 


For diagnosis and testing procedures, refer to Section 


O7-OOB. section. Position the insulator and retainer 


between the transmission and crossmember. 
Install bolts and tighten to 8 1-108 N-m (60-80 
ft-lb). Install the nut retaining the insulator and 
retainer to crossmember. Tighten to 81-108 N-m 
(60-80 ft-lb). Remove the transmission jack. 


Connect the clutch hydraulic line. 
Connect the backup lamp switch. 
Connect the driveshaft. Refer to Section 05-01. 


REMOVAL AND INSTALLATION 


Transmission (4x2) 
Removal 
Shift the transmission into neutral. 
Open hood and disconnect negative battery 


cable from battery terminal. 


Remove the shifter boot retainer screws and slide 
the boot up the shift lever shaft. 


Remove the shift lever retaining bolt locknut. 


Remove the shift lever retaining bolt by placing 
locknut on opposite end of bolt and tightening to 
loosen the bolt. Remove the shift lever boot 
assembly. 


Raise the vehicle on a hoist and position safety 
stands under the vehicle. 


Disconnect the back-up lamp switch connector 
located at the top left hand side of the 
transmission. 


Place drain pan under transmission. Remove the 
drain plug and drain the oil from the transmission. 


NOTE: Drain transmission only if transmission 
disassembly is required. 


Position a transmission jack such as Rotunda 
Transmission Jack 077-00008 or equivalent 
under the transmission. 


. Remove the driveshaft from the transmission. 


Refer to Section 05-01. 
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10. 


11. 


12. 


Check transmission fluid level. Fill transmission 
with Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent 
automatic transmission fluid. 


Remove safety stands and lower vehicle. 


Install the shift lever retaining bolt in the shift lever 
hole such that the flat aligns with the mating flat 
on the transmission stub shaft. Push bolt fully into 
position. Install nut and tighten to 16-24 Nem 
(12-18 ft-lb). 


Slide the shifter boot into position on the shifter 
shaft, and install the boot retaining screws. 


Install the isolator pad assembly. Install the floor 
pan cover and floor mat if previously removed. 


Connect battery negative cable. 


Transmission (4x4) 
Removal 


1. 


Shift the transmission into neutral and remove the 
shift knob from the transfer case shift lever. 
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REMOVAL AND INSTALLATION (Continued) 


2. 


3. 


10. 


11. 


12. 


13. 


14. 


Remove the shifter boot retainer screws and slide 


the boot up the shift lever shaft. 


Remove the shift lever retaining bolt by placing 
locknut on opposite end of bolt and tightening to 
loosen the bolt. Remove the shift lever boot 
assembly. 


Open hood and disconnect battery negative 
cable from negative terminal. 


Raise the vehicle on a hoist and position safety 
stands under the vehicle. 


NOTE: Drain transmission only if transmission 
disassembly is required. 


Place drain pan under transmission. Remove the 
drain plug and drain the transmission. 


Remove the rear driveshaft from the transfer 
case. Refer to Section 05-01. 


Remove the front driveshaft from the transfer 
case. Refer to Section 05-01. 


Disconnect the backup lamp switch connector. 


lf equipped, remove the skid pad from beneath 
the transfer case. 


Position a transmission jack such as Rotunda 
Transmission Jack 077-00008 or equivalent 
under the transfer case. Remove the six bolts 
holding the transfer case to the transmission and 
carefully lower the transfer case from the vehicle, 
using care to make sure that the transfer case 
shift lever clears the opening in the floor pan. 


Place a transmission jack such as Rotunda 
Transmission Jack 077-00008 or equivalent 
under transmission. Remove the transmission 
rear insulator and lower retainer. Remove the 
crossmember as described in crossmember 
removal and installation in this section. 


Remove the bolts that retain the transmission to 
the engine block. 


Move the transmission to the rear until the input 
shaft clears the clutch. Lower the transmission 
from the vehicle. 


Installation 


1. 


Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 07 7-O0008 
or equivalent and install two guide studs in the 
transmission front case top holes, to guide the 
transmission into position. Join together the 
transmission and engine block mating surfaces. 


Install the two lower bolts and tighten to 54-67 
N-m (40-50 ft-lb). Remove the guide studs and 
install the upper bolts. 


Place the rear support bracket in position and 
install the retaining bolts. Refer to crossmember 
installation in this section. Tighten the bolts to 
82-108 N-m (60-80 ft-Ib). 


Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


Position the transfer case on the transmission 
jack. Position the transfer case on the 
transmission, using care to guide the transfer 
case shift lever through the opening in the floor 
pan. Install the gasket and six retaining bolts. 
Tighten the bolts to 34-58 N-m (25-43 ft-lb). If 
vehicle has a manual shift transfer case, install 
the transfer case shift mechanism. 


Install the front driveshaft to the transfer case 
yoke or flange. Refer to Section 05-01. 


Install the rear driveshaft to the transfer case 
yoke or flange. Refer to Section 05-01. 


Check transmission and transfer case fluid levels. 
Fill transfer case and transmission with 


Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H) or equivalent 
automatic transmission fluid. 


Connect the back-up lamp switch connector. 


. Remove safety stands and lower vehicle. 
. Install the shift lever retaining bolt in the shift lever 


bolt hole such that the flat aligns with the mating 
flat on the transmission stub shaft. Push bolt fully 
into position. Install nut and tighten to 16-24 N-m 
(12-18 ft-lb). 


. Slide the shifter boot into position on the shifter 


shaft, and install the boot retaining screws. 


Crossmember 
Removal 


1. 


Raise vehicle on a hoist and position safety 
stands under vehicle. 


CAUTION: Use extreme caution when 
working in the area of the catalytic converter 
because of the extremely high temperatures 
generated by the converter. 


Remove skid plate, if so equipped. Remove heat 
shield from catalytic converter. 


Remove two nuts connecting upper gusset to 
frame on both sides of frame. 


Remove nut and bolt assembly connecting gusset 
to crossmember. Remove gusset on left side. 


Remove bolts holding transmission to 
transmission support plate on crossmember. 


Raise transmission with a transmission jack such 
as Rotunda Transmission Jack 077-00008 or 
equivalent. 


Remove the nut and bolt assemblies connecting 
the support plate to the crossmember. Remove 
support plate. Remove right gusset. 


Remove nut and bolt assemblies connecting 
crossmember to frame. Remove crossmember. 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation 


CROSSMEMBER 


NUT 


C9191-B 


Installation 


1. Install crossmember and transmission support 
plate, and position right and left gussets on bolt 
on frame. Install nuts on upper gusset to frame 
bolts and tighten to 53-72 N-m (39-53 ft-lb). 


Install crossmember to frame nut and bolt 
assembly and tighten to 53-72 N-m (39-53 ft-lb). 


Install nut and bolt assembly connecting gusset to 
crossmember and tighten to 53-72 N-m (39-53 
ft-lb). 


Lower the transmission. 


Install skid plate, if so equipped. Install heat shield 
over Catalytic converter. Tighten all nuts and bolts 
to specification. 


Remove safety stands and lower vehicle. 


DISASSEMBLY AND ASSEMBLY 


Transmission Disassembly 


CAUTION: Care must be taken when removing 
bearings from either shafts or the case. When 
possible, have the puller or press device resting 
on the press fit portion of the bearing being 
removed. Failure to do so will probably cause 


damage requiring replacement of the bearing. In 
many cases, essential tools called out in removal 
procedures will damage the component being 
removed. in these circumstances, the parts will 
have to be replaced. 


Remove transmission from vehicle as outlined. 
Secure transmission to an appropriate holding 
fixture. 


Remove shift lever and dust boot if necessary. 


Using a 12mm wrench, remove ten top cover 
retaining bolts. Remove top cover assembly. 


GRO (CE seers OO, 
7 O 


TOP COVER RETAINING 
BOLT LOCATIONS (10) 


C8414-1A 


Using a 14mm socket, remove nine extension 
housing retaining bolts. Pry gently at locations 
provided on extension housing and transmission 
case. Remove extension housing from case. 


NOTE: On 4x2 models, if it is necessary to 
remove rear seal from extension housing, 
extension housing must be installed to 
transmission case. Remove extension housing 
rear seal using Seal Remover T74P-77248-A or 
equivalent. 


EXTENSION 
HOUSING 


EXTENSION HOUSING SEAL 
REMOVER-T74P-77248-A 


C6720-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Ifnecessary, remove rear oil passage from 9. Using a 32mm socket, remove and discard the 
extension housing using a 10mm socket (4x2 countershaft rear bearing locknut. Remove the 
models only). countershaft bearing and thrust washer. 

COUNTER LEVER 
FIXING BOLT LEVER 


OUTPUT SHAFT 
REAR BEARING 


REAR. « 
OIL PASSAGE 3 (\_ 27 -\ be: 
RETAINING CI Nas BAS 
\ <= Set 
pone : . if va) 
aN REAR COUNTERSHAFT 
OIL . REAR BEARING 
PASSAGE 


C8416-1A 

C6721-1A 

Pee tee 10. Using Mainshaft Locknut Wrench T88T-7025-AR 

6. Remove and discard anti-spill oil seal from output and Remover Tube T75L-7025-B or equivalents, 
shaft (4x2 models only). remove and discard output shaft locknut. 

7. Lock transmission into first and third gears. 


8. Using Countershaft Locknut Staking Tool 
T77J-7025-F or equivalent, release the staked 
areas securing output shaft and countershaft 
locknuts. 


MAINSHAFT LOCKNUT 
WRENCH-T88T-7025-AR 


CAUTION: Staked areas of locknuts must be 
fully released or damage to shaft threads will 
result. 


/\\ 


Nh ; 
\ XN REMOVER TUBE 
T75L-7025-B 


OUTPUT 
SHAFT 
LOCKNUT 


; 
~ 
( as — 
| oS 
' | 
COUNTERSHAFT | \ 
LOCKNUT | 


COUNTERSHAFT 
LOCKNUT STAKING 
TOOL-T77J-7025-F 


C6723-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Using a 17mm wrench, remove reverse idler shaft 


holding bolt. Remove reverse idler gear assembly 
by grasping and pulling rearward. 


OUTPUT 


SHAFT ae 
{tf 
ra _/ 


na 


VIEW A 


REVERSE IDLER 
SHAFT HOLDING 
BOLT 


MAIN VIEW 


THRUST THRUST 
WASHER “WASHER 
WITH TANG 
REVERSE 
IDLER 
SHAFT 


RETAINING 
RING 


REVERSE 
IDLER SHAFT 


REVERSE IDLER HOLDING BOLT 


GEAR ASSEMBLY 


C10279-C 


12. Remove output shaft rear bearing from output 
shaft using Remover /Replacer Tube 
T75L-7025-B, TOD Forcing Screw T84T-7025-B 
and Bearing Puller T77J-7025-H or equivalents. 


CAUTION: Make sure special tools are 
properly positioned so as not to damage 
parts being removed. 


REMOVER/REPLACER 


eeeeree 
One 


BEARING PULLER 


T77J-7025-H 
+ € TOD FORCING SCREW 
& T84T-7025-B 
MAIN VIEW 


BEARING 
PULLER 
T77J-7025-H 


REMOVER’ 
REPLACER 
TUBE 
T75L-7025-B 


OUTPUT SHAFT 
REAR BEARING 


C6725-1A 


13. Using a brass drift and hammer, drive reverse 
gear from output shaft. 


DRIFT Y 


mg 
- 
a 


REVERSE GEAR 
(INSIDE CASE) C8351-1A 


14. Remove sleeve from output shaft. 


15. Remove counter reverse gear with two needle 
bearings and reverse synchronizer ring. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transmission, Rear Housing 


DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 


IDENTIFICATION 
HOLE 


4TH 3RD 2ND 1ST 


pee 


TRANSMISSION, REAR HOUSING (LEGEND) 


[item No. | Description 
a 
fe ae Locknut — Countershaft 

[3 | Counershatt Rear Bearing 
[4 | Tost Washer 
| 5 
| 6 
beso 


Split Washer (2 Pcs.) 


em No 
ae 
15 | Holding Bot — Shit Rod 
[16 | shit RaiFoncHubiSieeve Assembly 
cael 


17 Lock Ball (Steel) Shift Rail 


Holding Bolt — Reverse Idler Gear 
Reverse Idle Gear Assembly 
7 Bearing — Output Shaft Rear 


Synchronizer Ring — 5th Gear 
5th Gear — Output Shaft 
5th Gear — Countershaft 


ae 
198 
[20 
a 
[22 | Needle Bearing — sth Gear (vo Hales) 
we 
a 
as 
a 


Ene A 

| 9 | Sleeve—Output Shaft 
| 10 | Countershat Reverse Gear 
ptt) 
eo ee 
_ 3 


Center Bearing Cover 


5th/Reverse Counter Lever Lockplate Retaining Bolt 


CC11128-A 


Needle Bearings 


Synchronizer Ring — Reverse 
Thrust Washer 


. Remove thrust washer and split washer from 
countershaft. 


18. Remove the fifth / reverse synchronizer hub and 
sleeve assembly and fifth/reverse shift fork and 
rod as an assembly without separating the steel 


. Using a 12mm wrench, remove fifth /reverse shift 


rod holding boit. ball and spring (removed from shift fork groove) 


unless necessary. 
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DISASSEMBLY AND ASSEMBLY (Continued) 

19. Remove fifth gear synchronizer ring. 23. Remove fifth gear sleeve and ball. 

20. Remove the fifth / reverse counter lever lockplate 24. Using a 12mm socket, remove six center bearing 
retaining bolt and inner circlip. Remove counter cover retaining bolts. Remove center bearing 
lever assembly from transmission case. cover. 

NOTE: Do not remove the Torx® nut retaining the NOTE: For reference during assembly, observe 
counter lever pin at this time. that reference arrow in middle of center bearing 
cover points upward. Observe that flanged side 

of center bearing cover faces inward. 


21. Remove fifth gear (counter) with needle bearing. 

CAUTION: When installing special tools used 

to remove fifth gear as outlined in the next 
step, make sure special tools are properly CENTER BEARIN'S COVER 
positioned so as not to damage parts being RETAINING COttS 6) 
removed. Refer to Cleaning and Inspection in 
this section for bearing inspection 
procedures. 

22. Remove fifth gear from output shaft using Bearing 
Collet Sleeve for 3.5-inch Bearing Collets 
T75L-7025-G, Remover /Replacer Tube 
T85T-7025-A, TOD Forcing Screw T84T-7025-B 

and Gear Removal Collet T88T-706 1-A or 


equivalents. 
NOTE: For reference during assembly, observe 


that the longer of the two collars on fifth gear 
faces forward. 


SM) | 

AAS » 
7 en 7, 

= — a! 

4—=s, BEARING COLLET SLEEVE FOR 
[ps = ap 3.5 INCH BEARING COLLETS 


T75L-7025-G AND 
GEAR REMOVAL COLLET 


REFERENCE 


= 
N T88T-7061-A 
ARROW 
CENTER 
BEARING 
COVER 
EES 
PSS, LS, ox —- C E R 
WE REMOVER/REPLA . 
EEE TUBE-T85T-7025-A C8354- 
80,90 !e Ce “ee, 0 
SSSA 
RRNA 
ROC 
yx ’ 
fly 


5 


TOD FORCING SCREW 
T84T-7025-B 


 Yyyy 


a 
a, 


C8673-1A 


§ 
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DISASSEMBLY AND ASSEMBLY (Continued) 


25. Using a 12mm socket, remove six front bearing 
cover attaching bolts. 


TRANSMISSION 
HOUSING 


SERVICE BOLT 
LOCATION 


12mm SOCKET 


3 BEARING 
FRONT BEARING COVER 
/ COVER RETAINING 
BOLTS (6) 


C8355-B 


26. Remove front bearing cover by threading two of 
the originally installed retaining bolts into the front 
bearing cover service bolt locations (nine o’clock 
and three o’clock). Alternately tighten bolts until 
front bearing cover can be lifted away by hand. 


Remove and discard front bearing cover oil baffle. 


NOTE: Bolts threaded into service bolt locations 
will bottom against housing and lift front bearing 
cover away from transmission case. 


OIL 
BAFFLE 


SHIM 


FRONT 
COVER 


C11130-A 


NOTE: Do not remove plastic scoop ring from 
input shaft at this time. 
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27. Using a 10mm socket, remove oil trough retaining 
bolt and oil trough from upper transmission case. 


T/M MAIN CASE 


. FRONT BEARING COVER 
FRONT COVER RETAINING BOLT-(6) 

OIL TROUGH 

. RETAINING BOLT — OIL TROUGH 

OUTPUT SHAFT ASSEMBLY 

OUTPUT SHAFT CENTER BEARING OUTER RACE 

INPUT SHAFT ASSEMBLY 

. INPUT SHAFT BEARING OUTER RACE 

. COUNTER SHAFT ASSEMBLY 

. COUNTERSHAFT FRONT BEARING 

. CONTERSHAFT REAR BEARING C8357-C 


=Owmnanswn> 


—_~ — 


28. Pull input shaft forward and remove input bearing 
outer race. Pull output shaft rearward. 


29. Pull input shaft forward and separate it from 
output shaft. Incline output shaft upward and lift it 
from transmission case. 


ASSEMBLY 


C8358-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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30. Remove input shaft from transmission case. 


INPUT 
SHAFT 
ASSEMBLY 


31. Remove countershaft bearing outer races (front 
and center) by moving countershaft forward and 
rearward. Pull countershaft rearward far enough 
to permit tool clearance behind front countershaft 
bearing. Using Bearing Race Puller T88T-7 120-A 
and Slide Hammer T50T-100-A or equivalents, 
remove front countershaft bearing. 


p 
% 
C8359-1A 


CAUTION: Tap gently during bearing 


removal. A forceful blow can cause damage 
to bearing or transmission case. 


CAUTION: Make sure special tools are 


properly positioned so as not to damage 
parts being removed. Refer to Cleaning and 


Inspection in this section for inspection 


procedures. 


32. Remove countershaft through upper opening of 


transmission case. 


he Ox 


COUNTERSHAFT 
ASSEMBLY 


ie NS 
‘ [lid 


SM), : 


ah) 


igh 


Input Shaft 
Disassembly 
1. Remove and discard plastic scoop ring. 


PLASTIC 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Press tapered roller bearing from input shaft 
using Bearing Cone Remover T7 1P-4621-B or 
equivalent and arbor press. 


CAUTION: Use of essential tools may cause PRESS 
damage to bearings being removed. Refer to 
Cleaning and Inspection procedures in this . 
section to determine if parts need to be BEARING CONE 
replaced. dasiesenoile 


BEARING CONE 
REMOVER 
T71P-4621-B 


— _ 
= 


INPUT INPUT SHAFT 
SHAFT ASSEMBLY 
BEARING 


io ae 
be C8363-1B 
/ Install plastic scoop ring onto input shaft. 
/-— Manually rotate ring clockwise to make sure that 
BEARING CONE 


REMOVER input shaft oil holes properly engage scoop ring. 
T71P-4621-B C8362-1A A click should be heard as scoop ring notches 
align with input shaft oil holes. 
Assembly 


1. Install input shaft tapered roller bearing onto input 
shaft using a press and Bearing Cone Replacer 
T88T-7025-B or equivalent and Bearing Cone Output Shaft 
Remover 17 1P-462 1-B or equivalent as a press Disassembly 


late. 

e 1. Position output shaft front flange as illustrated. 
Use this flange as a reference point and dividing 
line during assembly and disassembly 
procedures. 


§———— ——<—— 
(FORWARD) (REARWARD) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Remove pilot bearing, retaining ring, needle 
bearing, and spacer from front (short side of 
flange) of output shaft. 


SHORT OUTPUT SHAFT 


IDENTIFICATION FLANGE 


HOLE 


4TH <> 3RD 


CLUTCH HUB 
AND SLEEVE 
ASSEMBLY 


NEEDLE BEARING — 3RD GEAR 

THIRD GEAR 

SYNCHRONIZER RING — 3RD GEAR 

CLUTCH HUB AND SLEEVE ASSEMBLY — 3RD/4TH 
SPACER 

NEEDLE BEARING (PLAIN) 

RETAINING RING 

ROLLER BEARING — PILOT BEARING 


ue 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


C10281-B 


3. Position the front (short side of flange) of output 
shaft so that it faces upward. Lift off the following 
components as a unit: 


@ Clutch hub and sleeve assembly (third /fourth). 
@ Synchronizer ring (third). 

@ Third gear. 

@ Needle bearing. 


4. Position output shaft with rear end (long side of 
flange) facing upward. Position output shaft into 
press using 1531-462 1-B as a press plate 
contacting the lower part of second gear and 
Bearing Cone Replacer T88T-7025-B to protect 
the inner race rollers. 


CAUTION: Make sure that output shaft flange 
does not contact or ride up onto press 
cradle. Improper positioning of output shaft 
can cause component damage. 
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PRESS 


OUTPUT 
SHAFT 


. Pr 
Maecenas e 


C8367-1A 


5. Press off the following components as a unit: 
center bearing, first gear sleeve, first gear, 
needle bearing, first /second clutch hub and 
sleeve assembly, first / second synchronizer 
rings, second gear and needle bearing using 
Bearing Replacer T53T-462 1-B and Bearing 
Cone Replacer T88T-7025-B or equivalents. 


Assembly 


CAUTION: Pay close attention when installing 
synchronizer rings and sleeves. The 3rd gear 
synchronizer ring and sleeve are unique from the 
others. These must be installed as a set in the 
proper position. Failure to do so will result in the 
inability to shift the transmission into one of the 
gears. The synchronizer for the 3rd gear can be 
identified by the three extra teeth cut out from 
around its circumference. Directly adjacent to 
one side of the missing teeth, two teeth have 
been bridged together . This is to help eliminate 
any upshift “crunch” that may occur. 


NOTE: During assembly, apply Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid XT-2QDX 
or -DDX, E4AZ- 19582-B (ESP-M2C 166-H) or 
equivalent to all rotating or sliding parts. 


1. Position output shaft so that the rear end (long 
side of flange) faces upward. Install the following 
parts in the order listed. 

@ Second gear needle bearing 

@ Second gear 

@ Second gear synchronizer ring 

@ First/second clutch hub and sleeve assembly 
@ First gear synchronizer ring 


07-03A-13 


DISASSEMBLY AND ASSEMBLY (Continued) 


@ First gear needle bearing 
@ First gear 

@ First gear sleeve 

@ Center bearing (inner) 


NOTE: To install components onto output shaft, 
position components as shown. Press 
components into position using Bearing Replacer 


Transmission, Manual, M50D 


2. Press the center bearing onto the output shaft 
using the following tools: 


@ Replacer Tube T75L-7025-B. 


@ Locally fabricated sleeve where the inside 
diameter is large enough to fit over the output 
shaft but small enough to engage the inner 
bearing race. 


07-03A-13 


Position the output shaft on a press cradle as shown in 
the following illustration. Using the sleeve and replacer 
tube as a press ram, seat the center bearing. 


a PRESS 
x 
; a | 


T53T-462 1-B and Bearing Plate T75L-1165-B or 
equivalents. 


REPLACER TUBE 
T75L-7025-B 


LOCALLY 


FABRICATED CENTER 
SLEEVE BEARING 
————— 
BEARING gouge 


rrr —-—___1m 
me, 8 


REPLACER 


OUTPUT SHAFT 
FLANGE 


FLANGE-OUTPUT 
SHAFT 

BEARING 

PLATE 


C8368-B 


e CLUTCH HUB IS 3. Position output shaft so that front (short side) of 


| 
= nae separate anion output shaft flange faces upward. Install the 

OND GE Poa ~2ND GEAR “5 DIRECTIONAL following parts in the order listed. 

. SYNCHRONIZER RING ~2ND GEAR 

. CLUTCH HUB AND SLEEVE 

ASSEMBLY — 1ST AND 2ND 

SYNCHRONIZER RING — 1ST GEAR 

. NEEDLE BEARING — 1ST GEAR 

1ST GEAR 

SLEEVE —- 1ST GEAR 

. CENTER BEARING — INNER 

. CENTER BEARING — OUTER RACE C8366-B 


fPwn- 


@ Third gear needle bearing 
@ Third gear 
@® Third gear synchronizer ring 


SODNAUN 


_ 


NOTE: Make sure that center bearing race is still 
positioned in transmission case. 


NOTE: When installing first / second clutch hub 
and sleeve, make sure that narrow width of 
sleeve faces second gear (front) side. Make sure 
that reference marks face rear of transmission; 
they reference synchronizer key installation 
position. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Install third/ fourth clutch hub and sleeve as 
follows: 


@ Mate clutch hub synchronizer key groove with 
reference mark on the clutch hub sleeve. The 
mark should face rearward. 


@ Install longer flange on clutch hub sleeve 
toward third gear (rear) side. 


NOTE: Make note of the differences between the 
3rd gear synchronizer ring and the 1st, 2nd and 
4th gear synchronizer rings. The 3rd gear 
synchronizer ring, or blocker ring, has three teeth 
cut out 120 degrees apart from each other. 
Directly adjacent to one side the missing teeth, 
two teeth have been bridged together. This is to 
help eliminate any upshift ‘“‘crunch’”’ that may 
occur. 


1ST, 2ND, 4TH C11129-A 


NOTE: The front and rear sides of the clutch hub 
may appear to be similar. Be sure to install it with 
the longer flange side (with reference mark) 
facing rearwards. 


Transmission, Manual, M50D 


07-03A-14 


3RD/4TH REFERENCE 
SLEEVE MARK LOCATION 


SYNCHRONIZER 
KEY 
3RD/4TH 
CLUTCH 
HUB 
C8369-B 


5. Install the spacer and retainer onto the output 


shaft. 


6. With the original retainer ring installed, measure 
the clutch hub end play using a feeler gauge. 


3RD/4TH 
CLUTCH 


HUB C8370-1A 


7.  Ifnecessary, adjust third /fourth clutch hub end 


play to 0.00-0.05mm (0.00-0.00 19 inch) by 
selecting required retaining ring according to the 
chart. 


RETAINING RING SELECT CHART 


Part Number 


E8TZ-7030-G 
(Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


RETAINING RING SELECT CHART (Cont’d) 


Part Number 


Thickness 


E8TZ-7030-H 1.85mm (0.0728 in) 


E8TZ-7030-J 1.90mm (0.0748 in) 
E8TZ-7030-K 1.95mm (0.0767 in) 


TC837 1A 


8. After determining the correct retaining ring, install 
the needle bearing (with the rollers visible), 
retainer ring and pilot bearing. 


Countershaft 
Disassembly 


1. Using a press and Bearing Cone Remover 
T7 1P-462 1-B or equivalent, remove the 
countershaft center bearing inner race. 


CAUTION: Use of the essential tools may 
cause damage to bearings being removed. 
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PRESS 


BEARING 
SPLITTER 
D84L-1123-A 


C8373-18 


Assembly 


1. Using a press, a suitable press plate and Bearing 
Replacer T53T-462 1-B or equivalent, install 
center bearing inner race. 


Refer to Cleaning and Inspection procedures 
in this section to determine if parts need to 
be replaced. 


PRESS 


BEARING CONE 
REMOVER 


T71P-4621-B SPACER 


COUNTERSHAFT CENTER BEARING 
INNER RACE 


COUNTERSHAFT 


PRESS 
CRADLE 


C8419-1A 


C8372-C 


Using a press and Bearing Splitter D84L-1123-A 
or equivalent, remove the countershaft front 
bearing inner race. 


CAUTION: Use of the essential tools may 
cause damage to bearings being removed. 
Refer to Cleaning and Inspection procedures 
in this section to determine if parts need to 
be replaced. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Using a press, a Suitable press plate and Bearing REVERSE RETAINING 
Replacer T53T-462 1-B or equivalent, install IDLER /RING 


countershaft front bearing inner race. centr GEAR BeOnRgE 


BEARING IDLER 
REFERENCE SHAFT 


RETAINER 
RING 
(INSTALLED) 


SPACER 


COUNTERSHAFT FRONT | 
BEARING INNER RACE ! 
BEARING REPLACER wv ae 


DSSTAGetS RETAINER RING 
OUTER DIAMETER 
AFTER 
COUNTERSHAFT eta THRUST Aa ASSEMBLY 
TANG C8374-C 


Assembly 


1. Install thrust washer onto reverse idler gear 
shaft. Make sure that tab on thrust washer mates 
with groove on reverse idler shaft to prevent 
rotation of thrust washer. 


Install the following parts onto reverse idler gear 
shaft in the order listed. 

@ Needle bearings 

@ Idler gear 

@ Spacer 


Install original retaining ring onto reverse idler 
gear shaft. Insert a feeler gauge between 
retaining ring and reverse idler gear to measure 
reverse idler gear end play. Using the chart, 
adjust reverse idler gear end play to 0. 1-0.2mm 


Reverse Idier Gear Assembly (0.0039-0.0078 inch) by installing a retaining ring 


: of necessary thickness. 
Disassembly 


1. Remove the following parts from reverse idler REVERSE IDLER GEAR RETAINING RINGS 


eas 
© Retaining ring 
© Spacer 
© Idler gear 
© Needle bearings 
@ Thrust washer 


TC8393A 


Top Cover 


Disassembly 


1. Position top cover assembly into Top Cover 
Holding Fixture T88T-7025-C or equivalent. 


NOTE: For reference during assembly, notice 
that grooves in bushing align with slots in lower 
shift lever pivot ball. Notice that the notch in the 
lower shift lever faces toward front of 
transmission. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2.  Ifnecessary, remove dust boot and shift lever 
from top cover, if not removed during 
transmission disassembly. Remove three dust 
cover retaining screws using a T30 Torx® 
wrench. Remove dust cover. 


RETAINING : 
SCREW 


R 
LOCATION 
ONS RETAINING 


TOP COVER 
HOLDING FIXTURE 


T88T-7025-C 8408-18 


3. Remove backup lamp switch from top cover. 
Remove backup lamp switch pin from groove in 
top cover. 


Spring and Detent Ball Assembly 


SMALL 
INTERLOCK 


BACKUP 
LAMP 
SWITCH 


438 am), 22h): 
‘ 
» fate ER . 


! 


TH 1ST/2ND 


nl SPRING 


5TH/ 
REVERSE 


C8394-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Invert top cover assembly on Top Cover Holding 
Fixture T88T-7025-C or equivalent. Using a 
5/32-inch drift punch, remove spring pins 
retaining shift forks to the shift rail. 


NOTE: Discard original spring pins. 


TOP COVER 


ASSEMBLY 
TOP COVER | 
HOLDING 
FIXTURE RE ORES 
T88T-7025-C PLUGS Ca376-B 


Make sure that fifth /reverse shift rail is in fully 
forward position. Remove spring pin from end of 
fifth /reverse rail. 


Remove three rubber plugs sealing shift rod 
service bores. 


CAUTION: Perform the following shift rail 
removal procedures with great care. Cover 
the lock ball bores and friction device and 
spring seats with a clean cloth held firmly in 
place during shift rail removal. Failure to 
firmly cover lock ball bores and friction 
device can result in component loss when 
the ball/friction device and spring forcefully 
leave their installed positions. 


WARNING: WEAR SAFETY GLASSES WHILE 
PERFORMING SHIFT RAIL REMOVAL 
PROCEDURE. 


Remove fifth / reverse shift rail from top cover 
through service bore. If necessary, insert a 

5/ 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining rearward pressure. 


Remove first / second shift rail from top cover 
through service bore. If necessary, insert a 

5/ 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining rearward pressure. 
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9. Remove third/fourth shift rail from top cover 


through service bore. If necessary, insert a drift 
punch through spring pin bore and gently rock 
shift rail from side to side while maintaining 
rearward pressure. 


10. Remove fifth / reverse cam lockout plate retaining 
bolts using a 10mm socket. Remove fifth / reverse 
cam lockout plate. 


5TH/REVERSE 
CAM LOCKOUT 
PLATE RETAINING 
BOLT 


10mm 
SOCKET 


5TH/REVERSE COVER 
CAM LOCKOUT PLATE 


TOP COVER HOLDING 
FIXTURE-T88T-7025-C 


Assembly 


NOTE: During assembly apply Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid XT-2-QDX 
or -DDX (E4AZ-19582-B) or equivalent to all rotating 
or sliding parts. 


1. Position top cover into Top Cover Holding Fixture 
T88T-7025-C or equivalent. 


2. Position fifth / reverse cam lockout plate to top 
cover. Install fifth / reverse cam lockout plate 
retaining bolts and tighten to 8-10 N-m (6-7 ft-lb). 


3. Position third/fourth shift rail into top cover 
through service bore. If necessary, insert a 
5/ 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining forward pressure. Position detent 
ball and spring into top cover spring seats. 
Compress the detent ball and spring assembly 
using a Suitable tool, and push shift rail into 
position over detent ball. Engage third /fourth 
shift fork with shift rail. Position friction device 
and spring into top cover spring seats. Compress 
friction device and spring assembly using a 
suitable tool, and push shift rail into position over 
friction device. Install spring pins retaining shift 
rail to top cover. Install spring retaining 
third/fourth shift fork to shift rail. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Position first / second shift rail into top cover 
through service bore. If necessary, insert a 

5/ 16-inch drift punch through spring pin bore and 
gently rock shift rail from side to side while 
maintaining forward pressure. Position detent 
ball and spring into top cover spring seats. 
Compress the detent ball and spring assembly 
using a suitable tool and push shift rail into 
position over detent ball. Engage first /second 
shift fork with shift rail. Position friction device 
and spring into top cover spring seats. Compress 
friction device and spring assembly using a 
suitable tool, and push shift rail into position over 
friction device. Install spring pins retaining shift 
rail to top cover. Install spring pin retaining 

first /second shift fork to shift rail. 


Position fifth /reverse shift rail to top cover 
through service bore. If necessary, insert a 

5/ 16-inch drift punch through spring pin bore and 
gently rock from side to side while maintaining 
forward pressure. Position detent ball and spring 


into spring seats. Compress the detent ball and 
spring using a suitable tool, and push shift rail into 
position over detent ball. Engage fifth / reverse 
shift fork with shift rail. Install spring pins retaining 
shift rail to top cover. Install spring pin retaining 
fifth /reverse shift fork to shift rail. 


Install rubber plugs into service bores. 


Install interlock pins into first / second and 

third /fourth shift rails. Make sure that large and 
small interlock pins are installed into their original 
positions. 


CAUTION: improper installation of interlock 
pins will prevent activation of neutral switch 
and/or backup lamp switch. 


Apply sealant to backup lamp switch and neutral 
switch threads. Install switches to top cover and 
tighten to 25-35 N-m (18-26 ft-lb). 


Position lower shift lever and dust cover 
assembly to top cover. Install three retaining 
screws and tighten to 8-11 N-m (6-8 ft-lb). 


Cleaning and Inspection 
Cleaning 


ie 


Wash all parts, except seals, in a suitable 
cleaning solvent. Brush or scrape all foreign 
matter from the parts. Be careful not to damage 
any parts with the scraper. Do not clean, wash, 
or soak transmission seals in cleaning solvent. 
Dry all parts with compressed air. 


Rotate the bearings in a cleaning solvent until all 
lubricant is removed. Hold the bearing assembly 
to prevent it from rotating while drying it with 
compressed air. 


Lubricate the bearings with approved 
transmission lubricant. Wrap them in a clean, 
lint-free cloth or paper, until ready for use. 


inspection 


1. Inspect transmission case and housing for 
cracks, worn or damaged bores, damaged 
threads, or any other damage that could affect 
operation of the transmission. Inspect the 
machined mating surfaces for burrs, nicks or 
damage. 


2. Inspect the front face of case for small nicks or 
burrs that could cause misalignment of 
transmission with flywheel housing. Remove all 
small nicks or burrs with a fine stone. 


3. Inspect bell housing for cracks. Make sure the 
machined mating surfaces are free from burrs, 
nicks, or any other damage. 


4. Check the condition of shift levers, forks, shift 
rails and shafts. 


5. Inspect ball bearings. Refer to Bearing Inspection. 
Bearing Raceways 


NOTE: Bearings that have been removed using 
special service tools may have been damaged simply 
due to the tool design. Be sure the following checks 
are made to determine if the bearing can be put back 
into service. 


1. Inner Ring Raceway — While holding outer ring 
stationary, rotate inner ring at least three 
revolutions. Examine raceway of inner ring for 
pits or spalling. If pits or spalling are 
unacceptable, replace the bearing assembly. 
Light particle indentation is acceptable. 


2. Outer Ring Raceway — While holding inner ring 
stationary, rotate outer ring at least three 
revolutions. Examine raceway of the outer ring 
from the same side as the raceway of the inner 
ring. If raceway is spalled or pitted, similar to that 
shown, replace the bearing assembly. Light 
particle indentation is acceptable. 


Bearing External Surfaces 


The bearing must be replaced if damage is found in 
any of the following areas: 


1. Radial cracks on front and rear faces of outer or 
inner rings. 

2. Cracks on outside diameter or outer ring 
(particularly around snap ring groove). 


3. Deformation or cracks in ball cage (particularly 
around rivets). 


Spin Test 


1. Lubricate bearing raceways with a slight amount 
of clean oil. Turn the bearing back and forth 
slowly until raceways and balls are coated with 
oll. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Hold bearing by inner ring in a vertical position. 
Vertical movement between the inner and outer 
rings is acceptable. Spin outer ring several times 
by hand (do not use compressed air). If 
roughness or vibration is noticeable or the outer 
ring stops abruptly, the bearing should be 
cleaned again and lubricated. Roughness in a 
bearing is usually caused by foreign particles in 
the bearing, which comes from inside the 
transmission case. If bearing is still rough after 
cleaning and relubricating three times, it must be 
replaced. 


3. Hold bearing by the inner ring in a horizontal 
position. Spin outer ring several times by hand 
(do not use compressed air). If bearing is still 
rough after cleaning and re-lubricating three times 
(if not done in Step 2), it must be replaced. If 
bearing passes the visual inspection and spin 
tests, it can be re-installed in transmission. 


Gear Inspection 


Inspect the teeth of each gear. If excessively worn, 
broken or chipped, replace the gear. Excessive wear 
increases backlash, which results in noise and 
unacceptable operating characteristics. 


Shaft Inspection 


1. Check output shaft for run-out by mounting the 
shaft between V-blocks and applying dial 
indicator TOOL-4201-C or equivalent to several 
places along shaft. The standard reading of the 
indicator for run-out should be less than 0.05mm 
(0.002 inch). If run-out exceeds 0.05mm (0.002 
inch), replace shaft. 


DIAL INDICATOR 
TOOL-4201-C 


C10282-1A 


2. Replace input shaft if splines are damaged. If 
needie bearing contact surfaces are worn, rough, 
or other bearing contact surfaces are damaged, 
replace shaft. 


3. Check countershaft gear teeth and countershaft 
splines for wear or damage. Replace 
countershaft if bent, scored, or worn. 


C10283-1A 
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Synchronizer Mechanism 


1. 


Inspect gear teeth on synchronizer ring. If there is 
evidence of chipping or excessively worn teeth, 
replace with new parts. 


Inspect synchronizer ring for wear. To check the 
wear of synchronizer ring, fit synchronizer ring 
evenly to gear cone. Measure clearance between 
side faces of synchronizer ring and gear with a 
feeler gauge. If clearance is less than 0.8mm 
(0.031 inch), replace synchronizer ring or gear. 


NOTE: First/second, third/ fourth and 
fifth / reverse synchronizer-to-gear clearance 
specifications are the same. 


NOTE: Make note of the differences between the 
3rd gear synchronizer ring and the 1st, 2nd and 
4th gear synchronizer rings. The 3rd gear 
synchronizer ring or blocker ring, has three teeth 
cut out 120 degrees apart from each other. 
Directly adjacent to one side the missing teeth, 
two teeth have been bridged together. This is to 
help eliminate any upshift ‘‘crunch’’ that may 
occur. 


C11129-A 


1ST, 2ND, 4TH 


Inspect contact between inner surface of 
synchronizei ring and cone surface of gear. To 
inspect, apply a thin coat of Prussian Blue or 
equivalent on cone surface of gear and fit it into 
the ring. If the contact pattern is poor, correct this 
by applying compound and lapping surfaces 
together. 


Make sure clutch sleeve slides easily onto clutch 
hub. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Check synchronizer inserts (keys), inner surface CLUTCH HUB SLEEVE-TO-SHIFT FORK CLEARANCE 
of clutch sleeve, and insert groove on clutch hub (R2) 
for wear. 


1st/ 2nd 

0. 1-0.4mm (0.003-0.0 15) 0.8mm (0.314 in.) 
3rd/4th 

0. 1-0.4mm (0.003-0.015 in.) 0.8mm (0.314 in.) 

5th/Rev 

0. 1-0.4mm (0.003-0.0 15 in.) 0.8mm (0.314 in.) 


6. Check synchronizer insert spring for tension. 


TC8662A 
Clutch Hub 
1. Check operation of clutch hub sleeve installed 
onto hub. 


2. Position clutch hub and sleeve horizontally. Lift 
the hub approximately three-quarters of the way 
eaecalvg off the sleeve. Release the hub, and observe 
downward motion. Hub should slide downward 
into sleeve on its own. It should not be necessary 
to push hub into sleeve. Service as necessary. 


Shift Fork /Clutch Hub Sleeve 


C8658-1A 
Check the contact surfaces of the shift fork and clutch ; : 

hub sleeve for evidence of wear or damage. Measure Extension Housing 

from shift fork to the clutch hub sleeve. Clearance Inspect the extension housing for cracks. Make sure 
should not exceed 0.8mm (0.031 inch). that the machined mating surfaces are free from burrs, 


nicks or any other damage. If necessary, replace the 
oil seal after the extension housing has been installed 
onto the transmission. 


FEELER GAUGE NOTE: The extension housing rear bushing cannot be 
serviced. If it requires service, the extension housing 
must be replaced as a unit (4x2 models only). 


C3437-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transmission Assembly 
1. Position countershaft into transmission case 
through top opening. 


NES 


COUNTERSHAFT 


ASSEMBLY 


WS 
N 


FAS 


| 


=” y d [ be& 
<i ! : Way I} 
Pie eae ee ag 


| a SS ha 
Ee 


‘ f 
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2. Position input shaft into transmission case 
through top opening. 


NOTE: Make sure that needle roller bearing is 
installed into input shaft. 


INPUT 
SHAFT 
ASSEMBLY 


C8359-1A 


Position output shaft assembly into transmission 
case. Mate input and output shaft assemblies by 
positioning them at an upward angle and setting 
them together. 


NOTE: Make sure that fourth gear synchronizer 
ring is installed at this time. 


ASSEMBLY 


C8358-1A 


Install output shaft center bearing outer race 
using a brass drift. Seat center bearing outer 
races, maintaining bearing position illustrated. 


TRANSMISSION 
CASE WALL 


OUTER 
RACE 


| OUTPUT 
| SHAFT 


APPROXIMATELY 2mm 
(0.079 IN.) 


TRANSMISSION 
CASE WALL 


OUTER 
RACE 


COUNTERSHAFT 
GEAR 
APPROXIMATELY Omm 


C8406-C 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty ae Yb Aug 1992 


AVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-03A-23 Transmission, Manual, M50D 07-03A-23 
ae Nh ae re rs Ee eee 


DISASSEMBLY AND ASSEMBLY (Continued) 


OUTPUT SHAFT CENTER 
BEARING OUTER RACE 


COUNTERSHAFT 
CENTER 
BEARING 


C8380-1A 


5. Install countershaft center bearing. 


NOTE: Make sure that center bearing outer races 
are squarely positioned in bores. 


6. Position center bearing cover to transmission 
case with reference arrow pointing upward. 
Install and tighten center bearing cover retaining 
bolts to 18-26 N-m (14-19 ft-lb). 


NOTE: Make sure that all center bearing cover 
retaining bolt heads are marked with an ‘‘8’’. 


NOTE: For reference during assembly, observe 
that reference arrow in middle of center bearing 
cover points upward. Observe that flanged side 
of center bearing cover faces inward. 


CENTER BEARINGS COVER 
RETAINING BOLTS (6) 


7 REFERENCE 
ARROW 


C8354-18 


Position transmission vertically (input shaft and 
clutch housing facing upward). Make sure that 
input shaft front bearing outer race is squarely 
positioned in bore. If removed, install front cover 
oil seal using Bell Housing Seal Replacer 
T77J-7025-G or equivalent. 


BELL HOUSING 
SEAL REPLACER 
ec 


Gee: T77J-7025-G 
ZG VY A 
O @ z FRONT COVER 


OIL SEAL 
O a 


\O re 


C11131-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Install countershaft front bearing by hand. 


NOTE: If any related parts (such as output shaft, 
bearing, etc.) have been replaced, measure 
dimensions A, B, C and D as illustrated. After 
measuring all dimensions, select bearing shim to 
maintain end play within specified limits. 


Measuring to Select Shim Thickness 


C11162-A 


D82L-4201-C Depth Micrometer 


7065 Countershaft Front Bearing 
Race 


Selective Shim (Input Shaft) 
Front Cover 
Transmission Case 


Input Gear Bearing Outer 
Race 


Oil Baffle 
End Play Area 


7 
8 


Selective Shim 
(Countershaft) 


Dimension ‘‘A”’ 
Dimension ‘‘B”’ 
Dimension ‘‘C’’ 


(Continued) 
™C11162A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


@ Dimension A: Height of input shaft bearing outer 
race above transmission front bearing cover 
mating surface. 


@ Dimension B: Depth of front cover outer race 
bore (input shaft). 


@ Dimension C: Depth of countershaft front 
bearing race (transmission case to front cover 
mating surface). bore (countershaft). 


@ Shim computation equations are as follows: 


Dimension B - (Dimension A + shim thickness) = 
0.05 to O. 15mm (0.002 to 0.006 inch) 


Dimension C - (shim thickness) = 0.15 to 0.25mm 
(0.006 to 0.010 inch) 


|! 


89.7MM 

(2-99 IN)| | | (3531 IN) 
INSTALL SHIM 
THIS SIDE OUT 
————_— 


SHIM 


C10839-A 


OUTPUT SHAFT SHIM SELECT CHART — M50D R2 


Part Number Thickness (t) 
E8TZ-7029-FA 1.4mm (0.0551 in.) 
E8TZ-7029-GA 1.5mm (0.0590 in.) 


E8TZ-7029-V 2.1mm (0.0826 in.) 
E8TZ-7029-W 2.2mm (0.0866 in.) 


E8TZ-7029-X 2.3mm (0.0908 in.) 


E8TZ-7029-CA 2.8mm (0.1102 in.) 
E8TZ-7029-DA 2.9mm (0.1141 in.) 
E8TZ-7029-EA 3.0mm (0.1181 in.) 


TCC8395B 
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COUNTERSHAFT SPACER SELECT CHART — M50D-R2 


TCC8396B 


9. Remove any sealant residue remaining on mating 


surfaces of transmission and front cover. 


NOTE: To prevent damage to oil seal lip during 
assembly, tape the input shaft splines along their 
entire length. 


10. Apply a thin coat of oil to front cover oil seal lip. 
Position bearing shim and baffle plate into front 
cover (install shim with groove showing). Install 
spacer to transmission case countershaft front 
bearing bore. 


NOTE: If necessary, apply a sufficient quantity of 
grease to shim, bearing cover and oil baffle to 
retain them in position during assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. Apply a 1/8-inch bead of Silicone Rubber 12. Position transmission horizontally in holding 
D6AZ-19562-BA (ESE-M4G 195-A) or equivalent fixture. Assemble the following parts in the order 
to front cover and front cover retaining bolt listed. 


threads. Install front bearing cover to 


transmission case. Install and tighten front © Ball 

bearing cover retaining bolts to 16-22 N-m (12-16 @ Fifth gear sleeve 

ne): | NOTE: Install fifth gear sleeve using nut, Shaft 
NOTE: Make sure that front bearing cover Adapter Replacing T75L-7025-L, Adapter 
retaining bolt heads are marked with a ‘‘6’’. T88T-7025-J2 and Remover /Replacer Tube 


T75L-7025-B or equivalents. 


OIL 
BAFFLE 


C11130-A 


DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 


IDENTIFICATION 
HOLE 


2ND 1ST 
————_»> 


4TH 3RD 
$< 
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DISASSEMBLY AND ASSEMBLY (Continued) 


TRANSMISSION, REAR HOUSING (LEGEND) 
7 


Synchronizer Ring — Reverse 
Thrust Washer 


Center Bearing Cover 
5th/Reverse Counter Lever Lockplate Retaining Bolt 


CC11128-A 


_ttem No. | tem No. 
ae 4 
eae p15 
Ce =3 16 
he 
| 5 | 8 
| 6 | Reverse idle Gear Assembly | S| 19 | Synchronizer Ring—SthGear 
a ee | 20 
| 8 | ecole oad 
Ee 2 
p10 | 
eile eS 
Rie 5 
3 | 26 


13. Install fifth gear needle bearing onto fifth gear 
(countershaft). 


14. Install fifth gear onto output shaft using Gear 
Installing Spacer T88T-7025-F, Gear Installing 
Spacer T88T-7025-G, Shaft Adapter 
T75L-7025-P, Shaft Adapter Screw 
T75L-7025-K, Remover /Replacer Tube 
T75L-7025-B (4x2 models only) or 
Remover /Replacer Tube T85T-7025-A (4x4 
models only), nut and washer or equivalents. 
Make sure that long flange on fifth gear faces 
forward. 


NOTE (4x2 models): To install fifth gear assembly, 

perform the process in two steps. First, install Gear 
Installing Spacer T88T-7025-F. When tool bottoms, 
add Gear Installing Spacer T88T-7025-G and press 
fifth gear assembly the rest of the way into position. 


NOTE (4x4 models): Installation of fifth gear assembly 
is similar to 4x2 installation except that 

Remover /Replacer Tube T85T-7025-A and TOD 
Bearing Remover /Replacer Adapter T84T-7025-A 
are used. 


Output Shaft Rear Bearing Installation 


WASHER 


ACS ID 


SHAFT ADAPTER 
7 T75L-7025-P 


a NUT 


GEAR INSTALLING REMOVER/REPLACER 
GEAR INSTALLING SPACER SHAFT ADAPTER 
SPACER T88T-7025-F SCREW T75L-7025-B 
T88T-7025-G T75L-7025-K (10 1/2 INCHES LONG) 


C8665-2C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. Position counter lever assembly to transmission 
and install thrust washer and retaining ring. Apply 
sealant to counter lever fixing bolt threads. Install 
counter lever fixing bolt and tighten to 8-10 N-m 
(6-7 ft-lb). 


16. If removed, position fifth /reverse shift fork and 
shift rail to top cover. Insert fifth / reverse shift rail 
through top cover bore and fifth /reverse shift 
fork. Install spring and detent ball to lower part of 
rod. 


5TH/REVERSE 
SHIFT FORK 


5TH/REVERSE 
SHIFT RAIL 


SPRING AND 
DETENT BALL 


C8386-1A 


17. Assemble the fifth / reverse synchronizer hub, 
sleeve, and fifth gear synchronizer ring to 
fifth /reverse shift fork and rod assembly. Make 
sure to install the longer flange (on the 
fifth /reverse hub, sleeve, and synchronizer 
assembly) toward the front of transmission. The 


identification hole on synchronizer sleeve must be 


installed toward reverse gear side. 


SYNCHRONIZER 


CLUTCH HUB KEY 
sas IDENTIFICATION 
HOLE 
SYNCHRONIZER KEY 120° — 
CLUTCH lf. 
HUB a, 
(a 
°\ (7 
CA 
5TH GEAR REVERSE\ \@ 
SIDE GEAR 
SIDE 
C8387-B 


Transmission, Manual, M50D 


18. Install fifth / reverse shift fork and shift rail 
assembly (including fifth /reverse synchronizer 
hub, sleeve and fifth gear synchronizer ring) to 
countershaft. Mate shift fork gate to fifth / reverse 
counter lever end. Install fifth / reverse fork and 
shift rail assembly with threaded fixing bolt bores 
(in rail and transmission case) aligned with each 
other. 


NOTE: To ease installation of the fork and rail 
assembly, position the fifth /reverse shift fork into 
the rearmost of the three detent positions 
(rearmost from threaded bore). Return shift fork 
to neutral gear position after installation. 


a. Apply sealant to fifth/ reverse shift rail 
holding bolt threads. Install fifth /reverse shift 
rail fixing bolt to transmission case. Tighten 
fifth /reverse shift rail holding bolt to 21-30 
N-m (16-22 ft-lb). 


COUNTER LEVER ASSEMBLY 
HOLDING BOLT LOCATION 


D2 


(5! ei 


Hin 
mI 


STH/REVERSE SHIFT 


re 
— == RAIL HOLDING BOLT 
sae {__| = 
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19. Apply sealant to oil passage retaining bolt. 
Position oil passage to transmission case and 
install retaining bolt. Tighten oil passage retaining 
bolt to 7-10 N-m (6-7 ft-lb). 


OIL PASSAGE } ,\ 
RETAINING | 
BOLT 


PASSAGE 


C6721-1A 


20. If original clutch hub and/or counter reverse gear 


are being used, install original split and thrust 
washers, then proceed to Step 22. 


07-03A-28 
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DISASSEMBLY AND ASSEMBLY (Continued) 


21. If clutch hub and/or counter reverse gear have 
been replaced, measure end play using a feeler 
gauge. Select replacement split washer using the 
following chart and install new washers onto 
countershaft. 


NOTE: Make sure new split washers are 
matched, having identical thickness. Refer to 
Specifications for end play specifications. 


FEELER 
GAUGE 


OUTPUT 
SHAFT 


x CO 


ING | A 
‘ Nuss Z D ‘e 


J) Pz 


—— 


COUNTERSHAFT 


SPLIT 


WASHER C8388-B 


SPLIT WASHER SELECT CHART 


E8TZ-7R482-A 3.0mm (0.118 in.) 


E8TZ-7R482-G 3.15mm (0.124 in.) 
E8TZ-7R482-H 3.25mm (0. 127 in.) 


E8TZ-7R482-J 3.35mm (0.131 in.) 
E8TZ-7R482-K 3.45mm (0.135 in.) 
E8TZ-7R482-L 3.50mm (0. 137 in.) 


TC8389A 


22. Install reverse synchronizer ring and needle 
bearings into counter reverse gear. Install counter 
reverse gear and needle bearings onto 
countershaft as an assembly. Install thrust 
washer to countershaft. 


Transmission, Manual, M50D 


23. 


24. 


25. 


07-03A-29 


Press thrust washer forward (by hand) against 
shoulder on countershaft. Maintain forward 
pressure against thrust washer and insert feeler 
gauge between thrust washer and counter 
reverse gear. Using the chart, determine correct 
thrust washer to obtain specified end play. 
Counter reverse gear end play: 0.25-0.35mm 
(0.009-0.013 inch). 


NOTE: If end play is not correct, the thrust 
washer that must be replaced is called out as 
item No. 13. Refer to the exploded view of the 
transmission rear housing. 


FEELER 
GAUGE 


OUTPUT 
SHAFT 


ae --* 
-— 


a 
-- 


WSs 
THRUST 
WASHER 


COUNTERSHAFT 
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THRUST WASHER SELECT CHART 


TC8397A 


Temporarily install a suitable spacer (inner bore 
larger than 21mm, outer bore smaller than 36mm, 
15-20mm overall length) in place of countershaft 
bearing. Loosely install countershaft locknut to 
retain components. 


NOTE: Installation of a suitable spacer prevents 
thrust washer and split washers from slipping off 
shaft and avoids interference with reverse idler 
gears. 


Install reverse idler gear assembly. Apply sealant 
to reverse idler gear fixing bolt threads. Install 
and tighten fixing bolt to 79-117 N-m (58-86 ft-lb). 


NOTE: When installing the reverse gear, make 
sure the longer flange of the gear is facing 
rearward. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


26. 


27. 


28. 
29. 


30. 


31. 


Drive sleeve and reverse gear assembly onto 
output shaft using Gear Installing Spacer 
T88T-7025-G, Shaft Adapter T75L-7025-P, Shaft 
Adapter Screw T75L-7025-K, 

Remover /Replacer Tube T75L-7025-B (4x2 
models only), Remover /Replacer Tube 
T85T-7025-A (4x4 models only), nut and washer 
or equivalents. 


NOTE: Install reverse gear with longer flange 
facing rearward. 


Install output shaft rear bearing using Gear 
Installing Spacer T88T-7025-G, Shaft Adapter 
T75L-7025-P, Shaft Adapter Screw 
T75L-7025-K, Remover /Replacer Tube 
T75L-7025-B (4x2 models only), or 

Remover /Replacer Tube T85T-7025-A (4x4 
models only), nut and washer, or equivalents. 


Remove temporary spacer from countershaft. 
Install countershaft rear bearing by hand. 


NOTE: Always install new output and 
countershaft locknuts when assembling 
transmission. Locknuts unstaked during 
disassembly cannot be reused. 


NOTE: Tightening shaft locknuts without fully 
seating bearing can cause damage to output 
shaft threads. 


Lock transmission into first and third gears. Install 
new output and countershaft locknuts hand tight. 
Tighten output shaft locknut to 216-274 N-m 
(160-202 ft-lb). Tighten countershaft locknut to 
128-196 N-m (94-144 ft-lb). 


Stake (secure) locknuts to bottom of shaft groove 
using Countershaft Locknut Staking Tool 
T77J-7025-F or equivalent. 


COUNTERSHAFT LOCKNUT 
STAKING TOOL 
177J-7025-F 


OUTPUT 
SHAFT 
LOCKNUT 


REVERSE IDLER 
GEAR ASSEMBLY 


COUNTERSHAFT 
LOCKNUT 
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32. 


33. 


34. 


35. 


36. 


37. 


EXTENSION 
HOUSING a at 


Remove any sealant residue from mating 
surfaces of transmission case and extension 
housing. Apply a 1/8-inch bead of Silicone 
Rubber D6AZ- 19562-BA (ESB-M4G92-A or 
ESE-M4G195-A) or equivalent to transmission 
case. 


NOTE: Extension housing bushing cannot be 
serviced. If bushing requires service, extension 
housing must be replaced as a unit. 


Position extension housing to transmission to 
case, and install extension housing retaining 
bolts. Tighten bolts to 32-46 N-m (24-34 ft-lb). 


Place synchronizers into neutral gear position. 
Make sure that shift forks on top cover assembly 
are in neutral gear position. 


NOTE: Do not apply sealant to top cover or 
transmission case mating surfaces during top 
cover installation. If necessary, apply a small 
quantity of grease to sealing gasket to retain 
gasket in position during assembly. 


Position top cover to transmission case, and 
carefully engage shift forks with synchronizers. 
Apply sealant to the two rearmost top cover 
retaining bolts only, and install them into top cover 
rear retaining bolt locations. Install remaining top 
cover retaining bolts (no sealant). Tighten top 
cover retaining bolts to 16-22 N-m (12-16 ft-lb). 


Install transmission drain plug and tighten to 
40-58 N-m (29-43 ft-lb). 


lf removed, install rear oil seal into extension 
housing using Extension Housing Seal Replacer 
T61L-7657-A or equivalent. Make sure that oil 
seal drain hole faces downward. 


REAR OIL 
SEAL 


EXTENSION HOUSING 
SEAL REPLACER 


T61L-7657-A MAIN VIEW 


DRAIN 
HOLE 


TO FACE 
FORWARD 


C8392-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


38. Fill transmission with specified quantity of 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX, 
E4AZ-19582-B (ESP-M2C 166-H) transmission 


FILLER 
PLUG 


TRANSMISSION 
CASE 


C8651-B 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description 


18-26 14-19 
16-22 12-17 


6-7 


Top Cover 12-16 
Filler Plug 40-58 29-43 


Front Oil Passage 

Counter Lever Shaft Fixing Bolt 6-7 
Rock Plate 6-7 
Drain Plug 29-43 


Backup Lamp Switch 


Neutral Switch (if Equipped) 25-35 


Rear Oil Passage (Extension 7-10 6-7 
Housing) 


(Continued) 


Transmission, Manual, MS50D 


25-35 18-26 


TORQUE SPECIFICATIONS (Cont’d) 


Description | oNm | Lb-Ft 


Fae Hl Bal 
Bolt2 1-30 
[clutchHousingiognaino —~+|_eae7 | 40-80 
Transfer asoto Wanemission | oase | 25-40 
[shittueverRetainingsot | tea | 1218 
[Gusset to Crosemember (ex) | sare | 0-83 
[crossmembertoFrame axa) | se72 | a069 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION 
GEAR RATIOS 


TC8403A 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION 
INSPECTION STANDARDS, TOLERANCE 


Millimeters 
Mainshaft Runout Not to 
Exceed 
Shift Fork to Clutch Sleeve 0.031 
Not to Exceed 
Synchronizer Ring to Conical 
Face of Gear 


TC8399A 


APPROXIMATE LUBRICANT REFILL CAPACITY 


[| Transmission |S. Pints | Liters __| 


Five-Speed Manual Overdrive 


Transmission Motorcraft 
MERCON® (Ford Manual 

FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION 
ASSEMBLY STANDARDS 


Transmission) Multi-Purpose 
Automatic Tranmsmission Fluid 
Component Millimeters 


XT-2-QDX or -DDX, E4AZ- 19582-B 

(ESP-M2C 166-H) or equivalent. 

3rd/4th Clutch Hub 0.00-0.0019 0.00-0.05 
Play 

Reverse Idler Gear 0.0039-0.0078 

End Play 


(Continued) 


TC8409A 


07-03A-31 
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SPECIFICATIONS (Continued) 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION 
ASSEMBLY STANDARDS (Cont’d) 


Component Millimeters 


Tool Number / 
Description Iilustration 


T77J-7025-H 
Bearing Puller 


T77J5-7025-H 


T77J-7025-J 
T75L-7025-G 


T8S5T-7025-A 
T84T-7025-A 


T88T-7061-A 


GB 


T88T-7120-A 


ae 


TSOT-100-A 


5th/Rev. Hub End 0.00-0.0019 0.00-0.05 
Play 
Counter Reverse 0.0098-0.0138 0.25-0.35 

Gear 


TC8400A 


T77J-7025-J 
Puller Ring 


SPECIAL SERVICE TOOLS 


NOTE: The following tools are included in Tool Kit 
Number T-1988-F-FLM-LT 


T75L-7025-G 
Bearing Collet Sleeve for 3.5 
Inch Bearing Collets 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description illustration 


T74P-77248-A 
Extension Housing Seal 
Remover 


( 


T85T-7025-A 
Remover /Replacer Tube 


T84T-7025-A 
TOD Bearing 
T77J-7025-F Remover/Replacer Adapter 
Countershaft Locknut Staking 


Tool 


T88T-7061-A 
Gear Removal Collet 


T88T-7025-AR 
Mainshaft Locknut Wrench 


T88T-7025-AR 


T77J-7025-B 
Remover/Replacer Tube 


T88T-7120-A 
Bearing Race Puller 


f 


T77J-7025-B 


T50T-100-A 
Slide Hammer 


T75L-7025-B 
Remover /Replacer Tube 


T53T-4621-B 
Bearing Repiacer 


T75L-7025-B 


T84T-7025-B 
TOD Forcing Screw 


TS53T-4621-B 


T88T-7025-B 
Bearing Cone Replacer 
T84T-7025-B T8sT-7025-B 


(Continued) (Continued) 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number / 
Description 


T75L-1165-B 
Bearing Plate 


T71P-4621-B 
Bearing Cone Remove 


T88T-7025-C 
Top Cover Holding Fixture 


T88T-7025-F 
Gear Installing Spacer 


T88T-7025-G 
Gear Installing Spacer 


T75L-7025-P 
Shaft Adapter 


T75L-7025-K 
Shaft Adapter Screw 


(Continued) 


T88T-7025-C 
T88T-7025-F 


illustration 


Tool Number / 
Description INustration 
T61L-7657-A 
S \ \) 
~) 


Extension Housing Seal 
Replacer 
T61L-7657-A 


TOOL-4201-C 
Dial Indicator 


T71P-4621-8 


T77J-7025-G 
Bell Housing Seal Replacer 


T75L-7025-L 
Shaft Adapter — Replacing 


T88T-7025-J 
Countershaft Fifth Gear Sleeve 
Puller 


ROTUNDA EQUIPMENT 


Description 


Tool Number 


T88T-7025-G 


; T7SL-7025-P 


T75L-7025-K 


077-00008 
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SECTION 07-03B Transmission, Manual, Four-Speed 


SUBJECT PAGE 
DESCRIPTION AND OPERATION .........cccccscccccnsnenccnes 07-03B-1 
DIAGNOSIS AND TESTING. ........ccccceccccccssccccensccccnsece 07-03B-1 
DISASSEMBLY AND ASSEMBLY 
Countershaft Gear ............cccccecccccccecnccceccccccceenecs 07-03B-10 
Gear Shift Housing...........cccsccecscscscscsccscscccsccceeces 07-03B-10 
Output SHA ics cisseccccceecddicssccastesicsssacnssssccsosecsens 07-03B-10 
Reverse Idler Gear .........cccccccsccccccccescccccsesccccnceces 07-03B-10 
TrANSMISSION........ccccccccccnccccccccsccccsccccnnceccsccccncccces 07-03B-5 


VEHICLE APPLICATION 


Applies to F- 150-250 4x2 and 4x4, under 8500ibs. 
GVW and Bronco Vehicles 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Crossmember, F-150-250 and Bronco..........cscseses 07-03B-3 
SHIRE OV Oi io cies saareseiccicceescaccasucccsiesennsdcuaceessosuweeus 07-03B-5 
TLFANSMISSION........ccccceccccccccccccccccccencccsenscccnsccnccencs 07-03B-1 
P= 150-250 Ox 2 wcsiscsencdscccacscaccazacuscasccecesdeatevexases 07-03B-1 
F-150-250 4x4 and Bronco. .......ceccsccescccccsccecesss 07-03B-2 
SPECIAL SERVICE TOOLS/EQUIPMENT ..........csc00e 07-03B-15 
SPECIFICATIONS wi sasacnwnccdcnicsdeccwenccdsacecscacaceceudeewnes 07-03B-14 
VEHICLE APPLICATION ...........ccccccceccecceccecceccccccsences 07-03B-1 


DESCRIPTION AND OPERATION 


The four-speed Model T- 18 transmission is equipped 
with a center, floor-mounted gear shift lever. 


The first and reverse gears are spur gears (not 
synchronized) and the second, third and fourth speed 
gears are helical cut and are synchronized for ease in 
shifting. 


The input shaft is supported by the crankshaft pilot 
bearing and by a ball bearing, which is pressed onto 
the shaft and into the transmission case. 


DIAGNOSIS AND TESTING 


Refer to Section 07-00B for Diagnosis and Testing 
Procedures. 


The front end of the output shaft is supported by a pilot 
bearing installed in the input shaft. The rear end of the 
output shaft is supported by a ball bearing which is 
pressed onto the shaft and into the transmission case. 
The bearing and shaft are retained in the case by a 
snap ring. The rear oil seal and rear bushing are 
contained in the extension housing, which is bolted to 
the rear of the case on F- 150-250 4x2 only. 


REMOVAL AND INSTALLATION 


Transmission 
F-150-250 4x2 
Removal 


1. Remove the upper gearshift lever, shift ball boot 
and vapor seal as an assembly. Remove the 
isolator pad. 


Raise the vehicle and position safety stands. 
Position a transmission jack such as Rotunda 


066-000 17, or equivalent under the transmission. 


Disconnect the back-up lamp switch wiring 
located at the rear of the gear shift housing 
cover. 


Disconnect the driveshaft or coupling shaft and 
clutch actuator from the transmission and wire it 
to one side. 


Disconnect the transmission mount and remove 
the transmission crossmember. 


Remove the transmission attaching bolts. 


Move the transmission to the rear until the input 
shaft clears the clutch housing. Lower the 
transmission. 


installation 


1. Place the transmission on a transmission jack, 
install guide studs in the clutch housing and raise 
the transmission until the input shaft splines are 
aligned with the clutch disc splines. The clutch 
release bearing and hub must be properly 
positioned in the release lever fork. 
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REMOVAL AND INSTALLATION (Continued) 


2. Slide the transmission forward on the guide studs 
until it is in position on the clutch housing. Install 
the attaching bolts and tighten them to 48-67 Nem 
(35-50 ft-lb). Remove the guide studs and install 
the two lower attaching bolts. 


3. Install the crossmember and transmission mount. 
Tighten fasteners to specifications. 


4. Connect the clutch actuator. 


Transmission, F-150-250 4x2 and 4x4 


PRIOR TO INSTALLATION 
THE SHIFT BALL MUST 

BE AT ROOM TEMPERATURE 
AND MAY BE WARMED TO 
60-82°C (140-180°F) AS AN 
ASSEMBLY AID 


THIS AREA 


BACK-UP 
LAMP SWITCH 


BOLT 
48-67 N-m 
(35-50 FT-LB) 


F-150 — F-250 4x2 
MAIN VIEW 


F-150-250 4x4 and Bronco 
Removal 
1. Opendoor and cover seat. 
Remove the four screws holding the boot. 


2 
3. Remove two bolts holding upper shift lever. 
4 


Remove transmission shift lever, shift ball, boot 
and vapor seal as an assembly. 


VEHICLE IDENTIFICATION 
NUMBER STAMPED IN 


5. Install the bolts attaching the front U-joint of the 
coupling shaft to the transmission output shaft 
flange. Tighten the bolts and nuts to 
specifications as listed in the specifications of 
Section 05-01. 


6. Connect the back-up lamp switch wiring. 


7. Install the shift lever, boot, vapor seal and shift 
ball as an assembly and lubricate the spherical 
ball seat with Premium Long-Life Grease XG- 1-C 
or -K (ESA-M1C75-B) or equivalent. 


VEHICLE 
IDENTIFICATION 

NUMBER STAMPED 
IN THIS AREA 


BOLT 
57661 


48-67 N-m 
(35-50 FT-LB) _-F-150 — F-250 4x4 AND BRONCO 


MAIN VIEW C3205-P 


Raise the vehicle on a hoist. 
Remove the drain plug and drain the transmission. 


Disconnect the rear driveshaft from the transfer 
case and wire it out of the way. 


Disconnect the front driveshaft from the transfer 
case and wire it out of the way. 


Remove the shift link from transfer case. 
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REMOVAL AND INSTALLATION (Continued) 


10. 


11. 


12. 


13. 


14. 


15. 


Remove transfer case drain plug and drain 
transfer case. 


Position a transmission jack under the transfer 
case. Remove the six bolts holding the transfer 
case to the transmission and lower the transfer 
case from the vehicle. 


Remove the eight bolts that hold the rear support 
bracket to the transmission. 


Position a transmission jack under the 
transmission and remove the rear support 
bracket and brace. 


Remove the four bolts that hold the transmission 
to the clutch housing. 


Remove the transmission from the vehicle. 


installation 


1. 


© ON © 


Place the transmission on a transmission jack and 


install it in the vehicle installing two guide studs in 
the clutch housing top holes, to guide the 
transmission into position. 


Install the two lower bolts. Remove the guide 
studs and install the upper bolts. 


Place the rear support bracket in position and 
install the eight retaining bolts. 


Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


Position the transfer case on the transmission 
jack and install the six retaining bolts and gasket. 
Position the transfer case on the transmission 
and tighten the bolts as listed in the appropriate 
transfer case section. 


Install the transfer case shift link. 
Remove wire and connect front driveshaft. 
Remove wire and connect rear driveshaft. 


Fill transfer case and transmission (as required) 
with MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
E4AZ-19582-B(ESP-M2C 166-H) or equivalent. 
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. Lower vehicle. 

. Remove and prepare gasket area. 

. Position gasket and shift cover. 

. Install two pilot bolts, then install remaining shift 


cover retaining bolts. 


. Install transfer case shift lever, shift ball, vapor 


seal and boot as an assembly and transmission 
upper shift lever, shift ball and boot as an 
assembly. 


. Install dust cover and insulator. 
. Install two retainer bolts at upper shift lever. 


Tighten to 22-33 N-m (16-24 ft-Ib). 


. Install the four boot area screws. 


Crossmember, F- 150-250 and Bronco 


Removal 


1. 
2: 


Raise vehicle on hoist. 


Remove skid plate, if so equipped. Remove heat 
shield from catalytic converter. 


CAUTION: Use extreme caution when 
working in the area of the catalytic converter 
because of the extremely high temperatures 
generated by the converter. 


Remove two nuts connecting upper gusset to 
frame on both sides of the frame. 


Remove nut and bolt assembly connecting gusset 
to crossmember. Remove gusset on left side. 


Remove bolts holding transmission to 
transmission support plate on crossmember 
(4x4). 


Remove bolts attaching transmission to insulator 
(4x2). 
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REMOVAL AND INSTALLATION (Continued) 


Crossmember Installation, F-150-250 4x2 


SY ae 


SCREW 


d 621945 
81-108 N-m 


' (60-80 FT-LB) 


FRONT OF VEHICLE 


Fr 390066 
81-108 N-m 


(60-80 FT-LB) 


NUT AND WASHER 


CROSSMEMBER 


NUT-800937 
800537 58-77 N-m 
58-77 Nm (43-57 FT-LB) 
(43-57 FT-LB) TYPICAL INSTALLATION 
VIEW 2 


GUSSET (RH) 
7R314 


CROSSMEMBER 
5060 


C7026-B 


C10824-B 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


5060 Crossmember 


7R314 Gusset (Right) 
7F468 Gusset (Left) 
N802114-S2 Bolt 


(Continued) 


Raise transmission with a transmission jack. 


Remove the nut and bolt assemblies connecting 
the support plate to crcossmember. Remove 
support plate. Remove right gusset (4x4). 


Remove nuts attaching insulator to crossmember. 
Remove insulator. Remove right gusset (4x2). 


10. Remove nut and bolt assemblies connecting 
crossmember to frame. Remove crossmember. 


Installation 


1. Install crossmember and transmission support 
plate, and position right and left gussets on bolts 
in frame (4x4). 


Install crossmember and insulator and position 
right and left gussets on bolts to frame (4x2). 


Install nuts on upper gusset to frame bolts and 
tighten to 58-77 N-m (43-57 ft-lb). 


Install crossmember to frame nut and bolt 
assembly and tighten to 58-77 N-m (43-57 ft-lb). 


Install nut and bolt assembly connecting gusset to 
crossmember and tighten to 58-77 N-m (43-57 
ft-lb). 


Install nut and bolt assemblies connecting 
transmission support plate to crossmember and 
tighten to 81-109 N-m (60-80 ft-lb) (4x4). 


Install nuts connecting insulator to crossmember 
and tighten to 81-109 N-m (60-80 ft-lb) (4x2). 


Lower the transmission. 


Install bolts connecting transmission support 
plate to transmission and tighten to 81-109 N-m 
(60-80 ft-lb). 


. Install bolts connecting insulator to transmission 
and tighten to 86-96 N-m (64-71 ft-lb) (4x2). 


. Install skid plate, if so equipped. Install heat shield 
over catalytic converter. Tighten all nuts and bolts 
to 29-39 Nem (21-29 ft-lb). 


12. Lower vehicle. 


Shift Lever 


NOTE: If the shift ball, boot or lever is to be replaced, 
remove the shift ball first from the upper lever. If none 
of the above items requires replacement, remove as 

an assembly. 
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Part 
Number seserpecn 


N800937-S2 

6D09 1 aia and Retainer 
390066 Screw and Washer 
N621945-S2 Nut 


TC11152A 


Removal 


1. If shift ball removal is required, remove the plastic 
insert from the shift ball. Warm the ball with a heat 
gun to 60°-82°C (140°-180°F) knock the ball off 
the lever with a block of wood and a hammer, 
taking care not to damage the finish on the shift 
lever. 


If only the shift lever assembly is to be removed, 
shift the transmission into the NEUTRAL position. 
If the top cover assembly is to be removed, shift 
transmission into SECOND GEAR position. 


Pull outer trim cover boot down off the upper lever 
to expose the two attaching bolts. Remove both 
bolts and remove lever from vehicle. 


Remove the outer trim boot, inner boot and vapor 
seal. Remove the splash boot. Remove the floor 
pan cover. 


installation 


NOTE: Make sure transmission is in neutral prior to 
shift lever installation. 


Install the splash boot. 


Install floor pan cover, vapor seal and outer trim 
boot. 


Install the upper lever and attaching bolts. Tighten 
bolts to 18-24 N-m (13-18 ft-lb). 


Attach the trim boot to upper lever covering the 
attaching bolts. 


Install shift ball to lever, and install the plastic shift 
pattern insert. 


DISASSEMBLY AND ASSEMBLY 


Transmission 


Refer to the following illustration for disassembled 
view. 


AHAM INC. - 2014 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transmission, Disassembled View 


ne eee ee? THRUST WASHERS SPACER 
ASSEMBLY - CLUSTER GEAR OTniea” NEEDLE 


BEARINGS 
SLEEVE 


SPACER 


GEAR 


SNAP 
RING RING 
; 7150 = SPACER , REVERSE IDLE SHAFT 
SNAP RING Be O-RING 
7161 ; 
NEEDLE 
BEARING LOCKWASHER 
| . f ‘THRUST 
WASHER 
BLOCKING SPACERS LOCKPLATE 
RING 
1758 pro O-RING auld : 
COVER THIRD SPEED <$— COUNTERSHAFT 
GASKET GEAR 
: ne BLOCKING . 
PTO THIRD AND HIGH 
COVER SYNCHRONIZER 
7165 ASSEMBLY 
BLOCKING 
CASE ASSEMBLY RING 
BOLT 
SYNCHRONIZER 
HOUSING : SPRING 
tie 
i FLAT WASHER 
INPUT SHAFT 
OIL SEA YY 
: ANNULAR 
eg) a BEARING | INPUT SHAFT 


BEARING Ly 
@ SNAP ; 
RING . 
BEARING 
RETAINER c1069-W 


Disassembly 

1. Position the transmission assembly in a suitable 
holding fixture, such as Bench Mounted Holding 
Fixture T57L-500-B. Drain the transmission and 
shift the unit into second gear before removing 


the housing assembly. f wae T 
: A beware 


aera 
a ~~] ) MOUNTED 
| ; HOLDING 
az, Paes ee 


T57L-500-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Lock the transmission in two gears; then, remove 
the oil seal. 


3. Remove the output shaft bearing retainer (or 
extension housing). 


4. Remove the output shaft bearing snap ring 
retainers from the output shaft and from the 
bearing. Remove bearing spacer. 


C3127-1A 


5. Install Tool T75L-7025-B, F, H and T84T-7025-B 
on the output shaft and over the output shaft 
bearing. Remove the output shaft bearing. 


BEARING 


P COLLET 
$x T75L-7025-F 


bi 4 
BEARING eo 
COLLET SLEEVE gy 
T75L-7025-H ca REMOVER/REPLACER 
ya TOOL 
fm T75L-7025-B 
a= = 
FORCING SCREW = SA 
T84T-7025-B gn — 
<=> 
——_—— wt 


C3136-E 


6. 


7. 


8. 


Remove the input shaft bearing retainer. Remove 
the input shaft bearing snap ring from the input 
shaft and from the bearing. 


C3128-1A 


Using the same tool that was used for output 
shaft bearing removal, install tool on the input 
shaft and over the input shaft bearing. Remove 
the input shaft bearing. 


Remove the output shaft assembly from the case. 


C3131-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove the input shaft assembly from the case. 
Do not lose the 22 pilot bearing rollers from the 
inner end of the shaft. 


REVERSE IOLER 
SHAFT REMOVER-TS0T-7140-C 


IMPACT SLIDE HAMMER—TSOT-100-A 
C3130-1C 


. Remove the reverse idler gear from the case. 


. Remove the countershaft with the same tools 
used to remove the reverse idler gear shaft. 


. Install a suitable dummy shaft tool in the 
countershaft. Remove the countershaft gear 
assembly from the case. Guide the countershaft 
assembly (with the dummy shaft tool installed) 
out of the case so that the roller bearings and 


o3197-14 spacers that remain in the countershaft are not 
10. Remove the reverse idler gear shaft and the lost. 
countershaft retainer from the end of the Assembly 


transmission case. 


NOTE: If a bearing is not used, be sure that a protector 
is used over the 3-4 synchronizer to prevent jamming 
the 4th blocking ring onto the cone seat. 


1. Coat all parts, especially the bearings, with the 
specified transmission lubricant to prevent 


scoring when the transmission is first put into 
operation. 


Position the countershaft gear assembly thrust 
washers in the transmission case. 


Position the countershaft gear assembly (with 
dummy shaft tool installed) in the transmission 
case. Use care so that no roller bearings are 
lost, and so that the thrust washers are not 
moved out of position. 


Carefully, drive out the countershaft gear 
assembly dummy shaft by installing the 
countershaft from the rear of the transmission 
case. Position the slot in the rear of the 
countershaft so that it can be engaged by 
the shaft retainer. 


Position the reverse idler gear assembly in the 
transmission case, and install the reverse idler 
11. Remove the reverse idler gear shaft, using Slide gear shaft with a new O-ring. Position the slot in 


Hammer T50T-100-A and a suitable reverse idler the rear of the shaft so that it can be 
shaft remover. engaged by the shaft retainer. 


Install the countershaft and reverse idler gear 
shaft retainer. 


Load the 22 pilot bearing rollers in the inner end of 
the input shaft (use petroleum jelly to keep the 
pilot bearings in position). Position the input shaft 
assembly in the transmission case and install the 
blocking ring on the input shaft. 


REVERSE IDLER SHAFT AND 


COUNTERSHAFT RETAINER C3138-B8 
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Transmission, Manual, Four-Speed 


07-03B-9 


DISASSEMBLY AND ASSEMBLY (Continued) 


8. 


10. 


11. 


12. 


13. 


14. 
15. 


Install the output shaft assembly in the 
transmission case. Use care so that the pilot 
bearing rollers are not permitted to drop out 
of the input shaft. 


Install a dummy bearing (Tool T75L-7025-Q) on 
the transmission input shaft. This tool is 
necessary to keep the input and output shafts in 
alignment when installing the output shaft bearing. 


Assemble the locating snap ring to the outer race 
of the output shaft bearing in the groove provided. 


Install the output shaft bearing using the tools 
shown. 


FY AA 
(OOS suarr ADAPTER — REPLACING—T75L-7025-L 


REMOVER/REPLACER 
TUBE — T75L-7025-8 


eee 
Metre tee, 2 lt fe 

etetete et. tet teeta 
Sree eee eee cues 
Se 


C3139-18 


Install the flatwasher against the rearward face of 
the output shaft bearing. (The properly installed 
washer will be external to the main body of the 
transmission.) 


Install a snap ring at the rearward surface of the 
washer in the output shaft groove provided. 


Remove the dummy bearing from the input shaft. 


Install the input shaft bearing using the tools 
shown and install the snap ring. Use the thickest 
select fit snap rings which will fit on the bearing. 
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16. 


17. 


18. 


19. 


20. 


COMPRESSION COLLAR 
T75L-7026-R 


INPUT SHAFT 
COLLAR T75L-7025-S 


VIEWA 


SHAFT SLEEVE REPLACER 
T75L-7026-K 


Views 


REMOVER/REPLACER TUBE 
T75L-7025-8 


VIEWC 


C3140-18 


Install the input shaft bearing spacer and retainer 
gasket and retainer. Tighten the bolts to 14-20 
N-m (10-15 ft-lb). 


Using a new gasket install the output shaft 
bearing retainer (or extension housing). Tighten 
the bolts to the specification listed at the end of 
this section. 


Lubricate the extension housing bushing and seal 
and the U-joint flange with Premium Long-Life 
Grease XG- 1-C or -K (ESA-M1C75-B) or 
equivalent. 


Install the gear shift housing assembly with 
Standard Transmission Lubricant (SAE 80W), 
and unit shifted into second gear on the 
transmission and tighten the cover bolts to 
specification 34-47 N-m (25-35 ft-lb). 


Fill the transmission to the proper level with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
(ESP-M2C 166-H) or equivalent. 


07-03B-10 Transmission, Manual, Four-Speed 07-03B-10 


DISASSEMBLY AND ASSEMBLY (Continued) 


Output Shaft 
Disassembly 


1. Remove the third- and high-speed synchronizer 
hub snap ring from the output shaft, and slide the 
third- and high-speed synchronizer assembly and 
the third-speed gear off the shaft. 


2. Remove the synchronizer sleeve and the inserts 
from the hub. 


3. Before removing the two snap rings from the ends 
of the hub, check the end play of the second 
speed gear. There should be 0.127-0.609mm 
(0.005 to 0.024 inch) of end play. 


4. Make an index mark on gear and hub before 
disassembly to make sure that the hub and gear 
alignment is the same upon reassembly. These 
parts are matched parts. Slide the low and 
second speed gear off the hub. Be careful not to 
lose spring or plates. 


5. Remove the snap ring from behind the 
synchronizer hub. Pull synchronizer hub from the 
shaft. Remove the blocking ring. 


6. Remove the snap ring from behind the second 
speed gear and remove the gear and thrust 
washer from the output shaft. 


PLATE SLOTS 


"(3 PLACES) Sis 


SPRING 


SLEEVE 


STRUTS 


C10803-A 


Assembly 
1. Place output shaft with splined (output) end up in 
a soft-jawed vise. 


2. Place second speed gear against thrust washer 
flange on shaft, then assemble snap ring in 
groove behind gear. 


Place blocking ring on second speed gear. 


Assemble the second speed synchronizer 
assembly over the splines of main shaft, aligning 
the three blocking ring cut-outs with shifting 
plates. The low and second gear shift fork groove 
should be located to rear of transmission. 


Place a snap ring in the main shaft groove behind 
clutch hub. 


Turn output shaft over and assemble third speed 


gear against output shaft shoulder. 
Place blocking ring on third speed gear. 


Assemble third and high synchronizer assembly 
over output shaft splines. Align the three blocking 
ring slots with shifting plates and position the end 
of the hub which has the long chamfer to the front 
of the transmission. 


9. Place snap ring in output shaft groove in front of 
third and high synchronizer assembly. 


10. Assemble spacer on output shaft. 


Countershaft Gear 
Disassembly 


Remove the dummy shaft, bearing rollers, bearing 
spacers, and the center spacer from the countershaft 
gear. 


Assembly 


1. Slide the long bearing spacer into the 
countershaft gear bore, and insert the dummy 
shaft in the spacer. 


Apply a film of petroleum jelly to the countershaft 
gear bore and install one of the bearing spacers. 
Position the 22 bearing rollers in the gear bore. 


Place a spacer in the gear bore. 


Hold a large thrust washer against the end of the 
countershaft gear to prevent the rollers from 
dropping out, and turn the assembly over and 
repeat the process. 


Reverse Idler Gear 


Replace the reverse idler gear if the gear or roller 
bearing is badly worn or if the teeth are chipped or 
burred. Replace the reverse idler gear shaft if it is 
excessively worn or scored. 


Gear Shift Housing 


Disassembly 


1. Remove the floor mat or carpet, rubber boot 
cover and floor pan cover. Remove front seat 
assembly if necessary. 


Remove the vapor seal from the gear shift 
housing. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


07-03B-11 


Transmission, Manual, Four-Speed 


07-03B-11 


DISASSEMBLY AND ASSEMBLY (Continued) 


3. 


Oo 


Shift the unit into second gear and remove the 
gear shift lever from the transmission. Then, 
disconnect the back-up lamp switch from the 
connector and remove the back-up lamp switch 
from the rear of the gear shift housing. 


Remove the shift housing tower from the 
transmission. 


NOTE: After the shift housing tower is removed, 
inspect all internal transmission components for 
damage, chips and/or foreign material within the 
transmission case assembly. 


Remove the three expansion plugs from the 
forward end of the shift housing. Using a pin 
punch, remove the three lock pins from the shift 
forks and the three lock (roll) pins from the gear 
shifter shaft gates. 


EXPANSION 
PLUGS 


C3145-1A 


Tap the shifter shaft(s) out of the housing 
(forward) while holding a shop towel over the 
poppet ball(s), and spring hole(s) in the housing to 
prevent loss of spring(s) and/or poppet ball(s). 


Remove the interlock pin from the middle shift rail. 
Remove the shift forks and shift gates. 


Remove the poppet balls and springs from the 
housing. Then, remove the interlock plungers 
from the housing. 


Assembly 


1. 


Install the spring and plunger in the reverse gate, 
press the plunger through the gate and fasten it in 
place with the clip, if the reverse gate assembly 
has been disassembled. 


Place the poppet spring and bail in the reverse 
shifter shaft hole in the gear shift housing. Insert 
the shaft part way into the housing. Install the 
reverse shift fork on the shaft (reverse shifter) 
then, press down on the poppet ball and spring 
with a long thin drift and position the reverse 
shifter ball notch so that it does not slide over the 
ball. 
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10. 


11. 


12. 


Slide the reverse gate onto the shaft (long end 
forward), and drive the shaft into the housing until 
the ball snaps into the groove of the shaft. Install 
the lock pin that fastens the gate to the shaft. 


Insert the two interlocking plungers in the pockets 
between the shifter shaft holes. Place the poppet 
spring and ball in the low-and-second shifter shaft 
hole. Press down on the poppet ball and spring 
with a long thin drift and insert the shifter shaft 
part way into the housing. 


Slide the low-and-second shifter shaft gate onto 
the shaft, and install the low-and-second shifter 
fork on the shaft so that the off-set of the fork is 
toward the rear of the housing. Push the shaft all 
the way into the housing until the poppet ball 
snaps into the shaft groove. Then, install the lock 
pins that fasten the fork and gate to the shaft. 


Insert the three and four shifter shaft through the 
center rear hole of the housing. Then, insert the 
interlock pin into the interlock pin hole in the 
shifter shaft. 


NOTE: Apply a daub of petroleum jelly to hold the 
pin in position. 


Apply a coating of petroleum jelly to the interlock 
plungers and insert them into their respective 
holes in the housing. 


Place the poppet spring and ball in the center 
shifter shaft hole in the housing. Press down on 
the poppet ball with a long thin drift, and carefully 
push the shifter shaft into the housing over 
poppet ball and spring. 


Position the third and fourth shift gate onto the 
shifter shaft. The spring loaded-ball tang should 
be installed facing rear of transmission. 


NOTE: It is extremely important that the shift gate 
be installed on the shifter shaft with the long flat 
‘tang’ end of the gate area facing forward of the 
gear shift housing. To obtain proper installation, 
measure the two flat ‘‘tangs’’ of the shift gate, 
note the longer dimension 18.25mm (23/32 inch) 
and apply a daub of bright paint. This tang should 
be installed facing forward on the shifter shaft. 


Position the three and four shifter fork on the 
shifter shaft so that the lock pin hole in the shifter 
fork is toward the rear of the housing. Push the 
shifter shaft into the housing until the poppet ball 
seats into the second detent (neutral). Install the 
lock pins attaching the shifter fork and shifter 
gate to the shifter rail. 


NOTE: Install the shifter gate lock pin so that the 
pin is flush with the bottom of the notch in the 
shifter gate. 


Install new expansion plugs in front and rear of 
transmission housing. 


Shift the gear shift housing into the second gear 
position. Shift the transmission gears into the 
second gear position. Install the back-up lamp 
switch and connect the wiring. Then, place the 
transmission gear shift housing onto the 
transmission. 


07-03B-12 Transmission, Manual, Four-Speed 07-03B-12 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Apply Pipe Sealant with Teflon® D8AZ-19554-A 15. Fill transmission with Motorcraft MERCON® 
(ESG-M4G194-A and ESR-M18P7-A) or Multi-Purpose Automatic Transmission Fluid 
equivalent to the six shift gear XT-2-QDX or -DDX (ESP-M2C 166-H) or 
housing-to-transmission case attaching bolts. equivalent, through the fill opening. Reinstall fill 
Tighten the bolts to 24-27 N-m (17-20 ft-lb). plug and tighten to specifications. 


14. Install the gear shift lever. Install cab floor pan 
cover, rubber boot and floor mat or carpet. Install 
front seat assembly if necessary. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Shift Housing, Disassembled View 


C3879-G 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Part 
Number Description 


7219 Reverse Shift Gate and 
Plunger 


Third and Fourth Shift Fork 


7289 


Assembly 


Part 
Number Description 


1 | 7220 Cap Cotter Pin 
2 | 7228 Spring Seat aaa Bias Plunger 
3 | 7227 Lever Spring = Spring 
4 | 7210 Lever Assembly 7289 First and Second Shift Fork 
5 | 7B125 Trunnion Pin 3727205 Poppet Balls 
6 | 20388-S Bolt 7222 Housing Assembly 
7 | 34807-S Lockwasher 7234 Shift Shaft Poppet Springs 
8 | 7234 Shaft Lock Plunger Spring == Third and Fourth Shift Gate 
3727205 Poppet Balls 7243 Reverse Shift Fork 
7223 Housing Gasket 7247 Shaft Lock Plunger 
7242 Reverse Shift Shaft 353096-S Plug 


7247 Interlock Plunger 7210 Top Portion of Lower Lever 
7235 Interlock Pin N605906 Bolt (2 Required) 

7241 Third and Fourth Shift Shaft 7K387 Upper Lever 

7247 Interlock Plunger 7213 Shift Ball 

7240 First and Second Shift Shaft 7207 Gasket 

7245 Lock Pin — Slot 

— First and Second Head 7034 Breather Vent 


15520 
741135 


Back-Up Lamp Switch 
Expansion Plug 
Splash Boot 


Vent Hole 


(Continued) 


SPECIFICATIONS 


TORQUE SPECIFICATIONS, WARNER T-18, 
TRANSMISSION 


[|Description | Nem Lb Ft 
[Back-Up Light Switch (9/16-18) | 20-47 | 15-35 
meee [re [ee 
Mounting Bolts (7 / 16-14) 
|CaseCover(3/8-16) | 84-47 | 28-35 
Er eeiealll Hd aial 
(3/8-16) 
[DrainPlug(3/4-14) | 83464] 25-40 
[FillerPlug(3/4-14) | 84-54 | 25-40 


(Continued) 


TORQUE SPECIFICATIONS, WARNER T- 18, 
TRANSMISSION (Cont'd) 


| __ Description | Nm kt 
Output Shaft Flange Nut (3/4-20)_| 102-149 | 76-110 __ 
Mainshaft Rear Retainer (3/ 8-16) | 34-47 | 26-35 | 
Mainshaft Rear Retainer (1 / 2-13) | 64-67 | 40-50 | 
/P.T.O.CoverBolt(3/8-16) | 34-47 | 25-35 


Reverse Idier Shaft /Countershaft 34-47 
Locking Bolt (3/8- 16) 

Front Bearing Retainer to Case 

(5/ 16-18) 

Clutch Housing to Engine Block 54-67 
(7/ 16-14) 


APPROXIMATE REFILL CAPACITY — WARNER T-18 


Lubricant 


Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fiuid XT-2-QDX or -DDX 
(ESP-M2C 166-H) or equivalent 


Approximate Capacity 


imperial (Pints) 


a 


TC3593A 
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SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number / Tool Number/ 
Description Illustration Description illustration 


T50T- 100-A T75L-7025-K 
Impact Slide Hammer — 2-1/2 at Shaft Sleeve Replacer (Use 
Lbs. with Compression Collar and 
TSOT-100-A Input Shaft Collet) 
T57L-500-B 
Bench Mounted Holding Fixture 
T7SL-7026-K 
T75L-7025-L 
Shaft Adapter — Replacing qs 
(Use with Remover /Replacer 
T57L-7025-B Tube) T75L-7028-L 
Remover/Replacer Tube 


(Output Shaft Bearings) T75L-7025-Q 
Dummy Bearing 


T78L-7025-Q 


T75L-7025-R 
Compression Collar (Use with 
T75L-7025-F Shaft Sleeve Replacer and 
Bearing Collet Input Shaft) ree 


T75L-7025-S 
Impact Shaft Collet (Use with 
Shaft Sleeve Replacer and 
Compression Collar) 
T75L-7028-S 


ROTUNDA EQUIPMENT 


Tool Number Description 


T76L-7025-H 066-00017 
Bearing Collet Sleeve 
T75L-7025-H 
T84T-7025-B 
Forcing Screw (Use with 
Remover /Replacer Tube) “~~ 
T84T-7025-8 


(Continued) 
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07-03C-1 Transmission, Model S5-42 ZF 07-03C-1 
| r | 
SECTION 07-03C Transmission, Model $5-42 ZF 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS INSPECTION 
Bearing Preload Adjustment .............cscsecsesescecees 07-03C-61 Synchronizer Ring/Synchronizer Body Wear 
DESCRIPTION AND OPERATION .........scccsescscensaneveces 07-03C-2 COCK swe cascccsncesecis cones ercebelecsnsiel cia scaasoeicwsceeseiee 07-03C-63 
DIAGNOSIS AND TESTING REMOVAL AND INSTALLATION 
Additional Testing For 4x4 Trucks Crossmember, All F-Series Except F-350 
(Non-Electronic Shift)...........ccccccsccscscesccecececrecs 07-03C-3 ON a sain ccesasciacsacccecaceuessvaseeeudanssceeesiecaveealeessance 07-03C-13 
Cold Transmission. ..........ccccccssccssscecccscuccescescuscence 07-03C-3 Crossmember, F-350 4X4 ........ccccececcccsscccececceeses 07-03C-14 
Warm Transmission ..............ccccsecccescrecsccccsccesscuccs 07-03C-3 Rear Oil Seal, 4x2 Transmissions (Except 
DISASSEMBLY AND ASSEMBLY F=Super DUty) iisciseccncescccnstiedsccetacasswcastecacscsorses 07-03C-15 
COUNTCPST ANE saiciissciccaceee ca seinceds Scgneicccsdevetbastzenede 07-03C-60 Rear Oil Seal, 4x4 and F-Super Duty Series 
Gearshift Housing Assembly...............sscsceesencees 07-03C-36 TranSMiSSIONS ..........cccscsecscsccscsseccscsccncessecncnes 07-03C-16 
UNDUE Sat E: icascecscccceteticdawecewcsscoscerseeess eisieceesezens 07-03C-60 TFANSMISSION (4X2) .......ccecceccecccccsccnccccscrscecccecsccces 07-03C-9 
LEE 1 ee i eg ee 07-03C-44 TFANSMISSION (4X4) ........cccccecccccccecsnceccecccecccecccese 07-03C-11 
Shift Lever ASSEMDIY...............ceccccscscsccsvscesesesces 07-03C-35 SPECIAL SERVICE TOOLS/EQUIPMENT.............s00 07-03C-65 
Shit PROG iivccccccdacnvis chcdedeecesiaeweacersceccesdesceescateuess 07-03C-37 SPECIFICATIONG. ...........sccccscccscscsccccsvscccscncecencncens 07-03C-64 
Transmission Front Case...........ccscecesscscecscscsseees 07-03C-39 VEHICLE APPLICATION. ..........ccccscssccscscccascccsscecscsces 07-03C-1 
Transmission Rear Case ..........cssccsessessscscsceesceees 07-03C-37 
VEHICLE APPLICATION 


All F-Series Vehicles Over 8500 Ibs GVW 
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DESCRIPTION AND OPERATION 


The model number for the ZF Transmission is S5-42. 
This model number can be divided into three parts. 
First, ‘‘S’’ designates a synchronized transmission. 
Second, ‘‘5’”’ designates the number of forward gears. 
Finally, ‘‘42”’ is the approximate maximum input 
torque capacity in tens of ft-lbs. In this case 42 equals 
420 ft-lbs. input torque capacity. 


ZF PARTS LIST NO 


Transmission, Model $5-42 ZF 


07-03C-2 


ZF S5-42 TRANSMISSION — 4x2 VERSION 
(EXCEPT F-SUPER DUTY) 


TRANSMISSION-SERIAL NO. 


1307 050 005 fe a ee 


D 


FOR 

yesateme E71A-7003-HA 
TOTAL 

RATIO 4.14-0.77 
BUILD Oll CAPACITY 

Lo i: | 3.2 | 


TRANSMISSION IDENTIFICATION PLATE C8192-C 


The S5-42 ZF transmission is available in both wide 
ratio and close ratio versions. The wide ratio version is 
available for all F-Series vehicles over 8500 Ibs. GVW, 
all engines, except F-Super Duty Commercial Stripped 
Chassis equipped with a diesel engine. The close ratio 
version is available only in F-Series vehicles with a 
7.3L diesel engine and a GVW over 8500 Ibs. The 
ratios are as follows: 


Close Ratio 
(Diesel) 


Wide Ratio 
(Gasoline 
Diesel) 


TC8193A 


The transmission features an aluminum housing with 
an integral clutch housing. Because of the aluminum 
housing, the tapered roller bearings of the 
transmission shafts must be fitted under preload. This 
is because heat expansion of the aluminum 
transmission case Is greater than that of the steel alloy 
mainshaft and countershaft. If the bearings were not 
pre-loaded, this would result in excessive end play 
when the transmission case expands in warm, loaded 
operating conditions. The transmission also features 
shrink-fit gears on the countershaft. Shrink-fit gears 
are connected to the countershaft by friction only, 
rather than connected to the countershaft through 
splines. The gear is heated and lightly pressed onto 
the shaft. The subsequent cooling of the gear provides 
the shrink fitting. The countershaft is serviced as an 
assembly. 
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Transmission, Model S5-42 ZF 


07-03C-3 


DIAGNOSIS AND TESTING 


A troubleshooting guide has been put together to 
assist in diagnosing transmission-related problems. 
Use the transmission noise evaluation procedure and 
troubleshooting guides on the following pages, or refer 
to Section 07-00B, Transmission, Manual, General. 
Also refer to Section 08-00, Clutch General Service. 


Remember, it is important to get an accurate 
description of the complaint before any diagnosis can 
be performed. Ask questions as to whether it occurs 
hot or cold, during shifting, driving at a particular 
speed or in a particular gear. If possible, have the 
customer demonstrate the concern. 


Cold Transmission 


@ Drive the truck in all gears (1-5 and reverse gears). 


@ Evaluate the noise in neutral. Check if there are any 
noise changes in a particular gear, i.e., 4th gear. In 
4th gear the countershaft is not under load. 


@ Check if the noise increases when the transmission 
is warming up. 


@ See if the noise is related to engine speed, road 
speed or gear selection. 


Warm Transmission 


@ Check all gears plus reverse gear and make note of 
any noise changes in a particular gear. 


@ Check noise in neutral while parked. Check if the 
noise disappears at a certain engine rpm or with the 
clutch pedal depressed. 


Drive in the gear in which the noise is most 
noticeable. Press in the clutch and leave the gear 
engaged. If the noise changes or disappears, the 
noise may be amplified by the vibration of the 
engine. 


Drive under the same condition again. Press the 
clutch pedal in and shift into neutral. Release the 
clutch while the truck is coasting down the road. 
Evaluate the noise, as the drive axle turns the 
transmission mainshaft. 


Additional Testing For 4x4 Trucks 
(Non-Electronic Shift) 
@ Check for any noise change when shifting the 


transfer case between 4x2, 4 high, 4 low or into 
neutral. 


@ With the truck at a complete stop and the transfer 
case in neutral, shift through all the gears and 
evaluate noise at different engine rom. Check for 
any noises in neutral at different engine rpm. 


NOTE: To isolate clutch concerns from transmission 
concerns, operate the transmission at no-load. On 4x4 
models, place the transfer case in neutral. Remove the 
driveshaft on 4x2 models. Run the engine at 3000 rpm 
and operate the transmission throughout ranges with 
the clutch engaged. If hard shifting concern (power to 
transmission) disappears, the concern may be in the 
clutch system. An improperly operating clutch can 
result in hard shifting that is most noticeable in 1st, 
2nd, and reverse. It is important that the hydraulic 
release mechanism is working properly. Continued 
operation with a defective clutch system may result in 
premature synchronizer wear or damage. 


Hard shifting or difficulty engaging the transmission 
gears may be the result of improper clutch function. 
Check the release system travel. Minimum travel for 
the concentric slave cylinder bearing (4.9L and 5.8L 
engines) and the external system slave cylinder push 
rod (7.3L and 7.5L engines) is 11mm (7/ 16 inch). If 
system travel is less than 11mm, this is an indication of 
problems in the release system such as excessive 
flexing of the dash panel, cracked dash panel 
reinforcement at the clutch master cylinder mounting 
and air or water in the hydraulic line. Refer to Section 
08-00. 


If the release system travel is greater than 11mm, and 
the clutch is suspected, check for clutch reserve as 
follows: 


1. Set the parking brake and put the transmission in 
neutral. 


2. With the clutch pedal fully depressed, shift into 
reverse, then shift half way between reverse and 
neutral to defeat the transmission synchronizer. 


3. Allow the clutch pedal to fully return and adjust 
the shift lever position to obtain light contact 
between the transmission gear teeth. A slight 
grind will occur. 


4. Slowly depress the clutch pedal until gear contact 
grinding stops. Measure the clutch pedal travel 
from this pedal position to the full down position 
(clutch reserve position). 


This clutch reserve dimension should be at least 1-1/2 
inches. If the reserve is less than 1-1/2 inches, and 
there are no hydraulic control system concerns, 
remove the transmission and check for excessive 
clutch wear. On the 7.3L diesel and 7.5L engines, 
check for release bearing contamination and binding 
on the bearing retainer. Replace the clutch and/or 
release bearing as required. 
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07-03C-4 Transmission, Model $5-42 ZF 07-03C-4 
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DIAGNOSIS AND TESTING (Continued) 


TROUBLESHOOTING GUIDE (In Neutral & Parked) 


POSSIBLE SOURCE 


Noise present with clutch pedal fully Engine noise Refer to appropriate Shop Manual 
depressed. Clutch release bearing failure. section for these areas. 

Pilot bearing failure. 

Misaligned transmission. 


Noise disappears when engine RPM Neutral rollover is caused by the Check engine idle quality and 
exceeds 1500 without depressing engine firing pulses transmitted speed. A rough or low idle will 
clutch pedal. through the gear set. Some neutral aggravate this concern. 

rollover is normal on the 7.5L 

application. The dual mass 

flywheel on the 7.3L Diesel and the 

two stage clutch on the 4.9L & 5.8L 

should eliminate this concern on 

these engines. 


Noise present at engine speeds above Insufficient lubrication. Drain oil (when required) and fill 
idle. with the correct oil, conforming to 
Ford’s specification 
ESP-M2C- 166H Type ‘‘H”’ or 
MERCON (Motorcraft). 
Damaged tapered roller or needle Inspect bearings for failure. Pay 
bearing. special attention to the mainshaft 
front bearing (pocket bearing), 
located between the input and 
mainshaft. Turn the gears on the 
mainshaft to check for needle 
bearing failure by feeling for 
roughness. 
Scuffed gear tooth contact Disassemble transmission and 
surfaces. check gear tooth contact 
surfaces. Replace gears as 
required. 


Noise on PTO equipped Incorrect PTO gear mesh due to: Check the mating teeth on 

transmissions. Remove the PTO and Wrong mode! PTO, incorrect transmission countershaft gear 

install a cover plate. Evaluate for installation, defective PTO. and also on the input shaft gear for 

noise without PTO. damage. If any parts are damaged, 
replace damaged transmission 
parts. Contact PTO 
supplier/manufacturer to verify 
model usage, shimming and PTO 
quality. 
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TROUBLESHOOTING GUIDE (In Gear & Driving) 


CONDITION POSSIBLE SOURCE 


Noise is present in all or several Worn or rough mainshaft rear Disassemble transmission and 
gears. Noise occurs at high and low bearing. install new rear bearing on 
engine speeds and may vary with mainshaft. 
engine speed. Needle bearing under mainshaft Replace bearing, gear and 
gears damaged. mainshaft as required. 
Wrong preload on main or cluster Disassemble transmission and 
shaft bearings. correct preload. 
PTO installed wrong. Check PTO installation. 


‘‘Rattle’’ noise when taking off froma ‘‘Lugging Rattle’’. Operate truck without ‘‘lugging’’. 
stop and driving at less than 1000 Condition will not shorten the life of 
RPM. the transmission. 


‘‘Clunking’’ noise when shifting or Freeplay in the system (clutch Check for excessive axle 
speeding up or slowing down. through axle and fuel injector backlash. Clunk cannot be 
Condition is worse on bumpy surfaces. shutoff timing). Some clunk is corrected by repairing 
normal with the 4.9L & 5.8L transmission unless a transmission 
engines. defect is evident. 
Loose yoke nut. Install a new locknut. Tighten to 
250 N-m (184 ft-lb). Secure locknut 
by staking the locking shoulder of 
the nut into the groove of the 
output shaft. 
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07-03C-5 Transmission, Model $5-42 ZF 07-03C-5 


a NR ee 
DIAGNOSIS AND TESTING (Continued) 


TROUBLESHOOTING GUIDE (In Gear & Driving) (Continued) 


CONDITION POSSIBLE SOURCE 


Noise while driving in one gear @ Worn, imperfect or chipped gear @ Replace affected mating gears. 
increases with road speed. teeth on the affected gear. 
® 


‘“‘Whining”’ noise at high engine RPMin | © Worn input shaft gear and Check noise level in 4th gear under 
3rd and 5th gear. countershaft drive gear. same engine conditions. If noise 
level is less, replace the input 
shaft and countershaft. Inspect 
and replace other gears as 
required. 


Shift lever ‘‘buzz’’ present while 
driving, not present during a neutral 
engine run up while parked. 


Upper shift lever damaged or 
loose. 


Change shift lever. If ‘‘buzz’’ is still 

present, see in which gear the buzz 
occurs. Disassemble and inspect 
specific gear. Check guide pieces 
for clearance. 

@ Replace lower shift lever. Shift 
lever E9TZ-7210-G is less 
sensitive to vibration than earlier 

design. 


Lower shift lever defective. 


Shift lever ‘‘rattle’’ in neutral engine 
run up, primarily diesel 4x4. 


Transfer case shift lever may not 
have plastic bushing at the pivot. 


Check by temporarily removing the 
transfer case shift lever. Replace if 
the noise is gone. 

@ Lever booth must make air-tight 
seal to shift lever. Replace boot if 
stretched or sealing surface is 
damaged. 


@ Transmission lever boot incorrectly 
installed. 


Aftermarket modifications to frame 
or driveshaft. 


Moan or vibration on F-Super Duty at 
road speeds greater than 50 MPH. 


Non-factory driveshafts should be 

inspected for: 

@ Driveshaft size 

@ Oto 51 inches long — 3inch 
diameter tube is OK. 

@ Upto 55 inches long — 3-1/2 inch 
diameter tube is required. 

@ Upto 59 inches long — 4 inch 
diameter tube is required. 

@ Working angles greater than 1/2° 
but less than 3°. 

@ System balanced to within 0.4 

in/oz at the ends and 0.8 in/oz at 

the center support bearing. 


Hard shift (particularly 1st, 2nd & 
reverse). 


Clutch not releasing completely. See clutch procedure at the end of 
this diagnosis guide, or Section 
08-00, Clutch General Service, in 
this manual. 


Interview operator. 


@ Operator not fully depressing 
clutch. 

@ Dash panei flexing. 

@ Clutch hydraulic line routed too 
close to exhaust manifold. 

@ Air/water in clutch hydraulic line. 

@ Insufficient synchronizer reserve 
(a defective clutch system can 
result in premature loss of 

synchronizer reserve). 


@ Repair dash panel. 
@ Move line or shield it. 


@ Bleed clutch system. 

@ Replace complete synchronizer 
assembly and corresponding gear, 

if required. 


TCC 10833A 
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DIAGNOSIS AND TESTING (Continued) 


TROUBLESHOOTING GUIDE (Shift Concerns) 


CONDITION POSSIBLE SOURCE ACTION 


Notchy shifting @ Some notchiness is normal @® Replace with revised 
(especially in 3rd gear). synchronizers: 

1/2 FOTZ-7124-D 
3/4 FOTZ-7124-E 
5/RFOTZ-7124-C 


Do 3to 5 hard shifts with high 
engine RPM. If noise is still 
present, disassemble and check 
for damage (darkened patches 
OK). Refer to Synchronizer 
Ring/ Synchronizer Body Wear 
Check, in this section. 

@ Change synchronizer assembly. 
@ Change synchronizer assembly. 


Synchronizer taper too smooth 
(after a few thousand miles). 


‘Grinding’ noise during shifting 


@ Synchronizer ring defective. 
@ Insufficient wear limit of 
synchronizer ring. 


Interference or resistance in the 
mechanism preventing full 
engagement of the sliding collar. 


Remove and disassemble 
transmission and check profile of 
internal grooves in the sliding 
sleeve. 

@ Check for shift lever interference. 
The stub lever, gear shift finger or 
shift forks could be worn. Remove 
transmission and replace 

damaged parts. 


Walking or jumping out on rough roads. 


@ If sliding collar has been shifted 
completely into position, some 
other malfunction could move 
sliding collar and shift lever out of 

its proper location. 


Check engine mounts. 

@ Remove and disassemble 
transmission and replace 
damaged parts. 

@ Make sure transmission is tightly 

bolted to the engine. 


Worn or loose engine mounts. 
@ Shift fork pads or groove in sliding 
collar worn excessively. 


Note whether the unit walks out of 
gear under drive or on a coast load. 
Also, does the ‘‘walkout’’ occur on 
smooth or only on rough roads? A 
number of items that would prevent full 
engagement of gears are: 


@ Transmission and engine out of 
alignment either vertically or 
horizontally. 


Use of heavy shift lever 
extensions. 


Use original equipment shift lever. 
Install heavy duty detent springs 
(E8TZ-7E218-A). 

@ Remove sealing cap on detent and 


Walk or jump out on rough roads. 


@ Shift rail detent springs broken or 


missing. replace springs. 
@ Detent spring cap not pressed in @ Replace with new cap and press in 
properly. 1mm (3/64 inch). 


@ Remove and disassemble 
transmission and replace 
defective bearings (necessary to 
reset bearing preload). 

@ Change synchronizer package and 

gear. 


@ No preload in drive gear, mainshaft 
or countershaft, caused by worn 
bearings. 


Grated selector teeth. 


3-4 synchronizer body snap ring 
not seated in groove on mainshaft. 


Excessive lever movement in 3rd gear. Disassemble and replace affected 
parts, paying special attention to 
3-4 synchronizer assembly, input 


gear, pocket bearing and shift fork. 


@ Clutch not releasing (see hard 
shift) 


Gear cannot be engaged. Check clutch per procedure at the 

end of this diagnosis guide, or 

Section 08-00, Clutch General 

Service, in this manual. 

@ If bent or damaged, replace the 
interlocking shifting plate. 

@ Replace or correct synchronizer 
package. Check for damage on the 
corresponding mainshaft gear in 
clutch teeth area. Replace as 
required. 

@ Remove and disassemble 
transmission and replace pressure 
pieces. 

@ Replace all shift rails, detents and 

interlock shifting plate. 


@ Interlock shifting plate jammed in 
transmission. 

@ Damage to teeth on sliding collar 
or improper installation (dog teeth 
worn). 


@ Jammed pressure pieces in 
synchronizer unit. 


@ Shift rails out of proper position. 
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07-03C-7 Transmission, Model $5-42 ZF 07-03C-7 


DIAGNOSIS AND TESTING (Continued) 


TROUBLESHOOTING GUIDE (Shift Concerns) (Continued) 


POSSIBLE SOURCE ACTION 


Sticking in gear. @ Clutch not releasing (see hard shift @ Check clutch per procedure at the 

above). end of this diagnosis guide, or 
Section 08-00, Clutch General 
Service, in this manual. 

@ Ifbent or damaged, replace the 
interlocking shifting plate. 

@ Remove and disassemble 
transmission and replace affected 

parts. 


Stuck in gear. @ Shift rails out of proper position. @ Replace all shift rails, detents and 
interlock shifting plate. 


High shift efforts. @ Lack of lubricant or wrong lubricant @® Inspect through the PTO openings. 
used, causing build-up of sticky If sludge is present, remove and 
and sludgy deposits on splines of clean the transmission. 
sliding collar. 

Input shaft pilot bearing rough, or Place transmission in 4th gear and 

dragging. rotate the output shaft by hand 
while the clutch is depressed. If a 
roughness is felt, remove the 
transmission, inspect and replace 
the input shaft pilot bearing and 
input shaft, if required. (Input 
bearing preload must be reset if 
input shaft is replaced.) 

Damaged mainshaft (pocket) Install a new input shaft and 

bearing. bearing. (Necessary to reset 
bearing preload.) 


@ Interlock shifting plate jammed in 
transmission. 

@ Sliding collar tight on splines (dog 
teeth damaged). 


High shift effort in one gear only. Sliding sleeve tight on splines. Remove transmission and replace 
affected synchronizer assembly. 
Synchronizer teeth chipped or Remove and disassemble 


badly mutilated. transmission and replace 
damaged parts. 

Binding or interference of shift Check shift operation in cab. 

lever with other objects or rods 

inside the cab. 

Mainshaft gears, seized or galled Remove and disassemble 

on either the thrust face or transmission, replace synchronizer 

diameters. package. 

Synchronizer failure (wear limit too Remove and disassemble 

low, fractures). transmission, replace synchronizer 
package. 

Synchronizer cone smoothness. Make 3 to 5 hard shifts with high 
engine RPM. 


High shift efforts in cold weather, all Incorrect, hi-viscosity fluid. Install Type H or MERCON® fluid. 

gears. Road test the truck to identify 
possible damage caused by the 
wrong fluid. Synthetic MERCON® 
E6AZ-19582-B will improve cold 
weather shiftability. 


TC 10834B 


TROUBLESHOOTING GUIDE (Leak Concerns) 


POSSIBLE SOURCE 


Leak at shift tower. @ Re-used or damaged gasket. @ Replace with new gasket. Never 
use RTV. 


Leak at drain or fill plug. @ Sealing ring missing from plug @ Install anew sealing ring. 
(transmissions with an EQTA prefix 
or later have a sealing surface 
machined on the housing). 


Leak at PTO side plate. @ Bolts loose or damaged gasket. @ Roe gasket, tighten bolts to 38 
N-m (28 ft-lb). 


Leak at shift detent plug. @ Re-used or damaged plugs. @ Use new plugs when reassembling. 
Do not deform case around plug to 
retain. 
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Transmission, Model S5-42 ZF 


DIAGNOSIS AND TESTING (Continued) 


07-03C-8 


TROUBLESHOOTING GUIDE (Leak Concerns) (Continued) 


CONDITION 


Leak at large welch plug inside clutch 


housing. Look for cracks around the 
hole. 


Leak at input shaft bearing oil 
passage plug (inside clutch housing 


w/7.5L & 7.3L engines and on left side 


w/4.9L & 5.8L engines). 
Leak at output shaft seal. 


Leak at input shaft seal. 


Leak between quill pipe and clutch 


housing (7.3L and 7.5L engines only). 


Leak at case joint. 


Cracked clutch housing. 


Cracked rear engine mount 
transmission attachment ears. 


POSSIBLE SOURCE 


improper assembly. 


Improper assembly. 


Output yoke nut loose or 
improperly staked (4x2, except 
F-Super Duty). 


Improper assembly. Seal lip may 
have rolled during assembly, 
garter spring may have become 
dislodged during a previous repair. 


Damaged O-ring during assembly. 


Damaged case mating surfaces or 
assembly error. 


Use of RTV on a previous repair. 


Drivetrain vibration: 
Caused by assembly error. 


Vehicle modification (driveshaft 
lengthened or shortened). 


Broken front engine mounts. 


Vibration caused by a driveline 
imbalance. 
Rear mount upper flange not flat. 
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ACTION 


Reseal, using anaerobic sealant 
(E2AZ-19562-B). If cracked, 
replace housing. 


Reseal, using anaerobic sealant 
(E2AZ- 19562-B). If cracked, 
replace housing. 


Replace seal, using a new locknut. 
Torque to 250 N-m (184 ft-lb) and 
stake. Install a new locknut. 
Tighten to 250 N-m (184 ft-lb). 
Secure locknut by staking the 
locking shoulder of the nut into the 
groove of the output shaft. 


Replace seal using extreme 
caution that input shaft does not 
contact the seal during 
reassembly (if the seal lip is rolled, 
leaking may not occur for several 
hundred miles). 


Remove quill pipe, inspect sealing 
surfaces and replace O-ring. 
Lubricate O-ring prior to assembly 
to prevent damage. 


Repair or replace damaged case. 
Reseal with anaerobic sealant, 
E2AZ-19562-B. Torque bolt to 22 
N-m (16 ft-Ib). 

Never use RTV on this 
transmission. 


TCC 10835A 


Check the integrity of driveshaft 
attachment. 

Non-factory driveshafts should be 
inspected for: 

Driveshaft size 

Oto 51 inches long — 3 inch 
diameter tube is OK. 

Up to 55 inches long — 3-1/2 inch 
diameter tube is required. 

Up to 59 inches long — 4 inch 
diameter tube is required. 

Working angles greater than 1/2° 
but less than 3°. 

System balanced at 3000 RPM to 
within 0.4 in/oz at the ends and 0.8 
in/oz at the center support. 


Inspect and replace front engine 
mounts if required. 
See cracked clutch housing. 


Replace rear mount. 
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07-03C-9 Transmission, Model $5-42 ZF 07-03C-9 


DIAGNOSIS AND TESTING (Continued) 


TROUBLESHOOTING GUIDE — BEARING FAILURE 


CONDITION POSSIBLE SOURCE ACTION 


@ Extended start-up idle in extreme Synthetic MERCON® 
NOTE: THE SERVICE LIFE OF MOST | inshaf , : : 
TRANSMISSIONS IS GOVERNED BY cold may lead to mainshaft bearing (E6AZ-19582-B) provides 


wear. improved lubrication when 
THE LIFE OF THE BEARINGS. THE transmission temperatures remain 
CAN BE RELATED TO DRIVELINE periods. 
VIBRATION OR CONTAMINATION OF @ Heat build- k 
THE FLUID. ADDITIONAL REASONS ie real al 


down of the ATF. Synthetic 
FOR BEARING FAILURES ARE: MERCON® can withstand higher 


operating temperatures. 


@ Any combination of operation at or 
above GVW in high ambient 
temperatures, on steep grades, or 
vehicles with high frontal areas 
(exceeding 60 square feet) can 
affect all bearings due to 
temperature build-up. 

@ Pocket bearing not lubricated due 
to missing, damaged or 

misinstalled input shaft oil dam. 


@ Replace damaged components 
and make sure of proper oil dam 
installation. Check for proper 
installation of the snap ring, which 
retains the 3-4 synchronizer body, 
on the mainshaft next to the oil 
dam. 

@ Replace damaged components 
making sure the tin oil baffle is not 
damaged during reassembly. 

@ Provide correct towing procedures 

to tow operator. 


@ Pocket bearing not lubricated due 
to damaged oil baffle in the input 
bearing shim pack. 

@ Damage due to towing a vehicle 
greater than 50 miles or at speeds 
exceeding 35 MPH with the 
driveshaft installed. Mainshaft 
tapered bearing and needle caged 
bearings are especially 
susceptible to damage. 

@ Vibration break-up of retainer and 
brinelling of races-fretting 
corrosion. 

@ Incorrect preload causes faster 
wearing of the bearings, due to 

incomplete contact area. 

Lack of lubricant or wrong type. 


@ Refer to driveshaft restrictions in 
the Miscellaneous Concerns chart 
of this diagnosis guide. 

@ Be sure to follow preload setting 

procedure in this section. 


Check for leaks and repair as 

required. Replace with correct 
fluid. 

@ Identify and correct source of 
water entry. 

@ Remove, disassemble and clean 
the transmission, then replace 
damaged parts (necessary to 
reset bearing preload if any input 
shaft or mainshaft tapered 

bearings are replaced). 


@ Acid etch of bearing due to water in 
lube. 
Worn out due to other part failure. 


TC 10837B 


REMOVAL AND INSTALLATION 


Transmission (4x2) . Remove the two bolts and remove the upper shift 


lever from the lower shift lever. 
Removal 


1. Shift the transmission into neutral. 


2. Remove the four screws and remove the boot 
and bezel assembly from the transmission 
opening cover. 
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Transmission, Model S5-42 ZF 


07-03C-10 


REMOVAL AND INSTALLATION (Continued) 


4. 


10. 


11. 


12. 


13. 


Remove the four Allen-head capscrews from the 
shift tower cover and remove the entire shifter 
assembly from the top of the transmission. 


CAUTION: Remove lower lever from the 
vehicle to prevent getting transmission fluid 
on the floor mat or carpet. 


C8734-1A 


Raise the vehicle on a hoist and position safety 
stands under the vehicle. 


Disconnect the back-up lamp switch located at 
the top left hand side of the transmission. 


If the transmission is to be disassembled, remove 
the drain plug and drain the oil from the 
transmission. 


Position a transmission jack, such as Rotunda 
Transmission Jack 077-00008 or equivalent 
under the transmission. Secure the transmission 
to the jack stand. 


Remove the driveshaft from the vehicle. 
Disconnect the clutch linkage from the 
transmission. Refer to Section 05-01 and Section 
08-02. Keep transmission in upright position to 
avoid fluid leakage. 


On F-Super Duty series vehicles remove the 
transmission parking brake from the 
transmission. Refer to the Body / Chassis Manual, 
Section 06-05. Keep parking brake in upright 
position to avoid fluid leakage. 


Remove the transmission rear insulator and lower 
retainer. Remove the crossmember as described 
in Crossmember Removal and Installation in this 
section. 


Remove the bolts that retain the transmission to 
the engine block. 


Move the transmission to the rear until the input 
shaft clears the engine flywheel. Lower the 
transmission from the vehicle. Keep transmission 
in upright position to avoid fluid leakage. 
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Installation 


1. 


Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 07 7-00008 
or equivalent. Secure the transmission to the 
jack. Install guide studs in the front case and raise 
the transmission until the input shaft splines are 
aligned with the clutch disc splines. The clutch 
release bearing and hub must be properly 
positioned in the release lever fork. 


Slide the transmission forward on the guide studs 
until it is in position on the front case. Install the 
attaching bolts and tighten them to 54-68 N-m 
(40-50 ft-lb). Remove the guide studs and install 
the two remaining attaching bolts. 


Install the crossmember as described under 
Crossmember Removal and Installation in this 
section. Position the insulator and retainer 
between the transmission and crossmember. 
Install bolts and tighten to 60-80 N-m (45-60 
ft-lbs). Install the nut retaining the insulator and 
retainer to crossmember. Tighten to 68-94 N-m 
(50-70 ft-lbs). Remove the transmission jack. 


Connect the clutch linkage. Refer to Section 
08-02. 


Connect the back-up lamp switch. 


On F-Super Duty series vehicles, install the 
transmission parking brake. Refer to the 
Body / Chassis Manual, Section 06-05. 


Install the driveshaft. Refer to Section 05-01. 


Fill the transmission with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, 
XT-2-QDX or -DDX E4AZ- 19582-B or equivalent. 
Remove safety stands and lower the vehicle. 


Place a new, dry gasket on the upper surface of 
the gearshift housing. Place the gearshift lever 
with the attached guide pieces into the guide 
piece grooves. The slotted ends of these guide 
pieces must face upward. 


CAUTION: Do not use any sealant on gasket. 
GEARSHIFT 


LEVER 
ASSEMBLY 


GEARSHIFT 
HOUSING 
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Transmission, Model $5-42 ZF 


07-03C-11 


REMOVAL AND INSTALLATION (Continued) 


10. Tighten the four Allen-head capscrews that 
secure the cover assembly to the gearshift 
housing to approximately 10 N-m (7 ft-lbs). 


Install the inner boot over the lower shift lever. 


Install the upper shift lever to the lower shift lever 
and tighten the two retaining screws to 22-33 N-m 
(16-24 ft-lbs). 


11. 
12. 


Manual Transmission Assembly 


TRANSMISSION RETAINING BOLTS 
385739-7/16-14 x 1.62 
54-68 N-m (40-50 FT-LB) 
57661-7/16-14 x 1.5 
45-68 N-m (35-50 FT-LB) 


UPPER SHIFT 
LEVER-7K387 


TRANSMISSION 
RETAINING BOLTS 
57664-7/16-14 x 2.25 
54-68 N-m (40-50 FT-LB) 
57666-7/16-14 x 2.75 
45-68 N-m (35-50 FT-LB) 


4 x 2 TRANSMISSION 
4.9L AND 5.8L ENGINE 
(EXCEPT F-SUPER DUTY) 


TRANSMISSION 
|.D. PLATE 


4x 2 TRANSMISSION 
7.5L GAS AND 7.3L DIESEL ENGINE 
SAME AS 4.9L ENGINE EXCEPT AS SHOWN 


Transmission (4x4) 2. 
Removal 
1. Shift the transmission into neutral. 


13. 


14. 


VIEW Z 


4x 4 AND F-SUPER DUTY CHASSIS CAB 
” AND STRIPPED CHASSIS TRANSMISSION SAME 
AS 4x 2 TRANSMISSION EXCEPT AS SHOWN 


Install the inner boot and the boot and bezel 
assembly to the transmission opening cover. 


Install the shift ball on the upper shift lever if 
removed. 


SHIFT BALL 
7213 


BOLT 
N605906 
22-33 Nem 
(16-24 FT-LB) 


BOOT AND BEZEL 
ASSEMBLY-7B118 


TRANSMISSION 
ASSEMBLY 
7003 


TRANSMISSION 
OPENING COVER 


+ 10° 
VEHICLE 


C8194-E 


Remove the four screws and remove the boot 
and bezel assembly from the transmission 
opening cover. 
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REMOVAL AND INSTALLATION (Continued) 


3. 


Remove the four Allen-head capscrews from the 
shift tower cover and remove the entire shifter 
assembly from the top of the transmission. 


CAUTION: Remove lower lever from the 
vehicle to prevent getting transmission fluid 
on the floor mat or carpet. 


11. 


12. 


13. 


14. 


C8734-1A 


Raise the vehicle on a hoist and position safety 
stands under vehicle. 


If transmission is to be disassembled, remove the 
drain plugs and drain the transmission and 
transfer case. 


Remove the rear driveshaft from the vehicle. 
Refer to Section 05-01. 


Remove the front driveshaft from the vehicle. 
Refer to Section 05-01. 


Disconnect the back-up lamp switch. 


Disconnect the clutch linkage from the 
transmission. 


. If equipped, remove the skid pan from beneath 


the transfer case. 


Remove the transfer case according to the 
procedure outlined in Section 07-07B. 


Position a transmission jack, such as Rotunda 
Transmission Jack 077-00008 or equivalent, 
under transmission. Remove the transmission 
rear insulator and lower retainer. Remove the 
crossmember as described in Crossmember 
Removal and Installation in this section. 


Remove the bolts that retain the transmission to 
the engine block. 


Move the transmission to the rear until the input 
shaft clears the engine flywheel housing. Lower 
the transmission from the vehicle. 
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Transmission, Model $5-42 ZF 


07-03C-12 


Installation 


1. 


- 


10. 
11. 


Place the transmission on a transmission jack 
such as Rotunda Transmission Jack 077-O0008 
or equivalent, and install two guide studs in the 
transmission front case top holes, to guide the 
transmission into position. Join together the 
transmission and engine block mating surfaces. 


Install the two lower bolts and tighten to 54-68 
N-m (40-50 ft-lbs). Remove the guide studs and 
install the upper bolts. 


Place the rear support bracket in position and 
install the retaining bolts. Refer to Crossmember 
Installation in this section. Tighten the bolts to 
60-80 N-m (45-60 ft-lbs). 


Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


Position the transfer case on the transmission 
jack. Position the transfer case on the 
transmission, using care to guide the transfer 
case shift lever through the opening in the floor 
pan. Install the gasket and six retaining bolts. 
Tighten the bolts to specifications listed in the 
appropriate transfer case section in Group O7 in 
this manual. 


Install the front driveshaft. 
Install the rear driveshaft. 


Fill transfer case and transmission with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
E4AZ-19582-B or equivalent. 


Connect the back-up lamp switch. 
Remove safety stands and lower vehicle. 


Place a new, dry gasket on the upper surface of 
the gearshift housing. Place the gearshift lever 
with the attached guide pieces into the guide 
piece grooves. The slotted ends of these guide 
pieces must face upward. 


CAUTION: Do not use any sealant on gasket. 
GEARSHIFT 


LEVER 
ASSEMBLY 


GEARSHIFT 
HOUSING 


C8727-1A 
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REMOVAL AND INSTALLATION (Continued) 


12. Tighten the four Allen-head capscrews that 15. Install the inner boot and the boot and bezel 
secure the cover assembly to the gearshift assembly to the transmission opening cover. 


housing to approximately 10 N-m (7 ft-lbs). 16. Install the shift ball on the upper shift lever if 


13. Install the inner boot over the lower shift lever. removed. 


14. Install the upper shift lever to the lower shift lever 
and tighten the two retaining screws to 22-33 Nem 
(16-24 ft-lbs). 


Crossmember, All F-Series Except F-350 4x4 3. Remove two nuts connecting upper gusset to 
frame on both sides of frame. 


4. Remove nut and bolt assembly connecting gusset 
to crossmember. Remove gusset on left side. 


5. Remove bolts holding transmission to 
transmission support plate on crossmember. 


6. Raise transmission with a transmission jack. 


Removal 


1. Raise vehicle on a hoist and position suitable 
safety stands under vehicle. 


2. Remove skid plate, if so equipped. Remove heat 
shield from catalytic converter. 


CAUTION: Use extreme caution when 


working in the area of the catalytic converter 7. Remove the nut and bolt assemblies connecting 
because of the extremely high temperatures the support plate to the crossmember. Remove 
generated by the converter. support plate. Remove right gusset. 


8. Remove nut and bolt assemblies connecting 
crossmember to frame. Remove crossmember. 


F-Series 4x2 and F-Super Duty 


GUSSET TYPICAL INSTALLATION 


ce BOLT 
N802114 


CROSSMEMBER 
5060 


GUSSET 
7F468 


NUT 
N800937 


(LH) 58-77 N-m CROSSMEMBER 
(43-57 FT-LB) 5060 


C10311-A 
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REMOVAL AND INSTALLATION (Continued) 


F-2504x4 


— FS 


5060 # 2 Crossmember 
7R314 Gusset (RH) 


7F468 Gusset (LH) 

N802114-S2 Bolt M12-1.75 x 35 

N800937-S7 Nut M12- 1.75 43-57 Nem 
(32-42 Ft-Lb) 


(Continued) 


Installation 


1. Install crossmember and transmission support 
plate, and position right and left gussets on bolts 
on frame. Install nuts on upper gusset-to-frame 
bolts and tighten to 58-77 N-m (43-57 ft-lb). 


Install crossmember to frame nut and bolt 
assembly and tighten to 58-77 N-m (43-57 ft-lb). 


install nut and bolt assembly connecting gusset to 
crossmember and tighten to 58-77 N-m (43-57 
ft-lb). 


Install nut and bolt assemblies connecting 
transmission support plate to crossmember and 
tighten to 81-109 N-m (60-8 1 ft-lb). 


Lower the transmission. 


Install bolts connecting transmission support 
plate to transmission and tighten to 64-7 1 N-m 
(47-52 ft-lb). 


Transmission, Model S$5-42 ZF 


VEHICLE A — a 


07-03C-14 


C10827-A 
Part 
Number Description 
6 | 6D901 Insert and Retainer 


Assembly 
Screw and Washer 
Assembly 64-71 N-m 
(47-52 Ft-Lb) 
Damper 

Nut 81-109 N-m 
(60-81 Ft-Lb) 


390066-S2 


4A263 
N62 1945-S2 


TC10827A 


7. Install skid plate, if so equipped. Install heat shield 
over catalytic converter. Tighten all nuts and bolts 
to specification. 


Crossmember, F-350 4x4 
Removal 


1. Raise vehicle on hoist and position safety stands 
under vehicle. 


2. Remove skid plate, if equipped. Remove heat 
shield from catalytic converter. 


CAUTION: Use extreme caution when 
working in the area of the catalytic converter 
because of the extreme high temperatures 
generated by the converter. 


Remove two nuts and bolts connecting upper 
gusset to the right frame rail. 
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REMOVAL AND INSTALLATION (Continued) 


Remove bolts holding transmission to the 
transmission support plate on the crossmember. 


Raise transmission with a transmission jack such 
as Rotunda 077-00008 or equivalent. 


Remove nuts and bolts holding lower end of 
gusset to the crossmember. Remove the gusset. 


Remove bolts holding crossmember to frame. 
Remove crossmember from vehicle. 


Installation 


1. Position crossmember to frame. Install bolts and 
nuts and tighten and 43-57 N-m (32-42 ft-lb). 


2. Position gusset on right side frame rail. Install 
retainer bolts and nuts and tighten to 43-57 N-m 
(32-42 ft-lb). 


Lower transmission into place on the 
crossmember transmission support plate and 
install retainer nuts. Tighten nuts to 81-109 N-m 
(60-8 1 ft-lbs). Remove transmission jack. 


Install catalytic converter heat shield and skid 
plate, if equipped. 


5. Remove safety stands and lower vehicle. 


F-350 4x4 


& 


FRONT OF 
VEHICLE 5, BOLT 
; M12-1.75 x 35 
N802114-S2 


—* 
GUSSET 
7R314 


C10828-B 


Rear Oil Seal, 4x2 Transmissions (Except 
F-Super Duty) 
Removal 


Disconnect the driveshaft from the output flange. 
Refer to Section 05-01. 


Using a chisel, bend back the locking shoulder of 
the output flange retaining locknut. 


Attach Companion Flange Holding Tool 


T78P-485 1-A to the transmission output flange 
with four hex bolts. 


Loosen the hex nut that holds the output flange to 
the mainshaft with Locknut Socket 
T87T-7025-AH. Remove the flange holding tool 
after loosening the nut. 


Remove the output flange from the output end of 
the mainshaft. 


Transmission, Model S5-42 ZF 


07-03C-15 


Insert Rear Seal Remover T87T-7025-CH over 
output end of mainshaft and tighten into rear seal. 


Assemble Forcing Screw T84T-7025-B into seal 
remover. Turn forcing screw while holding seal 
remover to pull seal. 


Gees 


FORCING SCREW 
T84T-7025-B 


REAR SEAL 
REMOVER 
T87T-7025-CH 


4x 2 OUTPUT SEAL REMOVAL 
C8196-1A 


Installation 


1. 


Position the output shaft seal on Output Seal 
Replacer T87T-7025-BH and position the seal 
and tool over the output end of the mainshaft. 


Apply a little liquid soap around the circumference 
to minimize friction. Using a soft hammer, gently 
tap the output seal replacer until it seats in the 
opening. 


REAR SEAL 
REPLACER 
T87T-7025-BH 


4x 2 TRANSMISSION REAR OIL SEAL INSTALLATION 


C8199-1A 
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REMOVAL AND INSTALLATION (Continued) 


3. 


4. 


Install the output flange on the output end of the 
mainshaft. 


Attach Companion Flange Holding Tool 
T78P-485 1-A to the transmission output flange 
with four hex bolts. 


Install a new output flange retaining nut 
(E7TZ-7045-A) on the mainshaft with Locknut 
Socket T87T-7025-AH. Tighten the nut to 250 
N-m (184 ft-lbs). Remove the flange holding tool 
after tightening the nut. 


CAUTION: Do not reuse the output flange 
retaining nut after any servicing of the 
transmission. Always replace it with a new 
one. 


Position a 4.76mm (3/ 16-inch) punch on the 
locking shoulder of the retaining nut over the 
groove of the output shaft. 


C10312-A 


Strike the punch with a hammer. Make sure that 
the shoulder of the retaining nut is contacting the 
bottom of the groove. 


CAUTION: When staking the nut, make sure 
the locking shoulder of the nut and the 
groove of the output shaft are the only areas 
used in this staking operation. If the nut is 
struck in any other area, the torque will be 
lost and the nut may come loose in service. 


C10313-A 


Transmission, Model $5-42 ZF 07-03C-16 


8. Connect the driveshaft to the output flange. Refer 
to Section 05-01, Driveshaft. 


Rear Oil Seal, 4x4 and F-Super Duty Series 
Transmissions 


Removal 


1. On4x4 vehicles, remove the transfer case as 
described in the appropriate transfer case 
section in Group 07 in this manual. On F-Super 
Duty series vehicles, remove the transmission 
mounted parking brake as described in the 
Body /Chassis Manual, Section 06-05. 


Insert Rear Seal Remover T87T-7025-CH over 
output end of mainshaft and tighten into rear seal. 


Assemble Forcing Screw T84T-7025-B into seal 
remover. Turn forcing screw while holding seal 
remover to pull seal. 


FORCING 
SCREW 
T84T-7025-B 


REAR SEAL 
REMOVER 
T87T-7025-CH 


4x 4 OUTPUT SEAL REMOVER 
C8198-1A 


Installation 


Place a new oil seal and Output Seal Replacer 
T87T-7025-LH over the output end of the 
mainshaft. 


Slide Puller Tube T77J-7025-B over the output 
end of the mainshaft. 


Apply a little liquid soap around the circumference 
to minimize friction. Using a soft hammer, gently 
tap the output seal replacer tube until it seats in 
the opening. 
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REMOVAL AND INSTALLATION (Continued) 


4. On4x4 vehicles, install the transfer case as 


described in the appropriate transfer case 


section in Group 07 in this manual. On F-Super 
Duty vehicles, install the transmission mounted 
parking brake as described in the Body / Chassis 


Manual, Section 06-05. 


OUTPUT SEAL 
IW REPLACER 
SEAL INSTALLER Reon : s 
TUBE : Sas T87T-7025-LH 
T77J-7025-B 


4x 4 TRANSMISSION REAR OIL SEAL INSTALLATION 
C8197-1A 
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DISASSEMBLY AND ASSEMBLY 


Model S5-42 ZF 


*SERVICED AS A COMPLETE 
SUB ASSEMBLY 


C8200-E 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Number Description Number Description 


1 7277 Shift Lever Boot 

2 | 7D152 Snap Ring 

3 |N603264 Capscrew 

4 | 7262 Shift Lever Retainer 
5 | 7207 Gasket 

6 | 7210 Lower Shift Lever 

7 | 7C371 Guide Piece 

8 | — Guide Piece 

9 | 7A443 &7C015 | Hex Bolts & Washers 


7203 
7E218 
7185 
7F194 
7234 
7B096 
7BO096 
7L013 
7N120 
7247 
7005 
7L018 
7A010 


Shift Housing 

Shift Detent Plunger Assy 
Gasket 

5th-Reverse Interlock 
Interlock Spring 
Interlock Roll Pin 
Interlock Roll Pin 

Case Plug 

Spring 

Shift Rail Detent Plunger 
Front Case 

Case Plug 

Plug — Drain 


7B602 Clutch Release Lever Stud 
7166 Gasket (PTO) 

7165 PTO Cover 

304650 Bolt 


Backup Lamp Switch 
Sealing Ring 

Plug — Filler 

ID Plate 

Central Shift Rail Bearing 
O-Ring 

Release Bearing Retainer 
Oil Seal 

Shim(s) Kit 

Baffle 

Input Shaft Bearing 

Input Shaft 

Oil Dam 

Bearing Input Pocket 

Snap Ring (Kit) 

Gear Synchronizer Ring 
Ball 

Pressure Piece 

Spring 

3rd-4th Synchronizer Body 
3rd Gear Synchronizer Ring 
3rd-4th Sliding Sleeve 

3rd Gear 

Caged Needle Rollers 
Bushing 

Thrust Washer 

2nd Gear 

Caged Needle Rollers 
Snap Ring (Kit) 

2nd Gear Synchronizer Ring 


(Continued) 


Ball 

Pressure Piece 

Spring 

1st-2nd Synchronizer Body 
1st Gear Synchronizer Ring 
1st-2nd Sliding Sleeve 

1st Gear 

Needle Rollers 

Mainshaft 

Caged Needle Rollers 
Reverse Gear 

Reverse Gear Synchronizer 
Ring 

Ball 

Pressure Piece 

Spring 

5th-Reverse Synchronizer 
Body 

5th-Gear Synchronizer Ring 
5th-Reverse Sliding Sleeve 
Snap Ring (Kit) 

Caged Needle Rollers 

5th Gear 

Mainshaft Bearing 


Bushing (Speedo 
Replacement) 


Central Shift Rail Bearing 
Magnet 

Dowel 

Bolt 

Rear Case (4 x 2) 

Rear Oil Seal (4 x 2) 

Output Yoke (4 x 2) 

Output Yoke Locknut (4 x 2) 


Rear Case (4x 4 and 
F-Super Duty) 


Snap Ring (4 x 4 and F-Super 
Duty) (Kit) 


Oil Seal (4 x 4 and F-Super 
Duty) 


Shim 
Front Countershaft Bearing 
Snap Ring 

Countershaft Drive Gear 
Countershaft 3rd Gear 
Countershaft 

Countershaft 5th Gear 
Snap Ring 

Countershaft Rear Bearing 
Reverse Idler Shaft 

Caged Needle Rollers 
Reverse Idler Gear 

Screw 

Sealing Ring 

Central Shift Rail 

Shift Finger 

Roll Pin 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Part Part 
Number Description Number Description 


Roll Pin Bolt 
Shift Fork — 3/4 interlock Plate 


Shift Rail — 3/4 Roll Pin 
Shift Rail — 1/2 Shift Rail — 5/R 
Shift Fork — 1/2 Shift Fork — 5/R 


Roll Pin TC8200A 
(Continued) 


Disassembly 


NOTE: For 4x4 and F-Super Duty vehicles, skip to 
Step 5. 


1. Attach the transmission to the Bench Mounted 
Holding Fixture T57L-500-B. Place the 
transmission in a vertical position with the front 
case pointing downward. 


BENCH MOUNTED 
HOLDING FIXTURE 
T57L-500-B 


BEND LOCKING SHOULDER 
ON LOCKNUT 


Attach Companion Flange Holding Tool 
T78P-485 1-A to the transmission output flange. 


Loosen the hex nut that holds the output flange to 
the mainshaft with Locknut Socket 
T87T-7025-AH. Remove the flange holding tool 
after loosening the nut. 


CAUTION: Do not remove the hex nut or 


ri 


. oan 

Ve nat = o 

— ==5 ' 
T Iw 


G3 
Ti 


es — 


output flange at this time. 


COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A 


SOCKET 


T87T-7025-AH 
C8676-B 


2. Using a chisel, bend back the locking shoulder of 
the ea flange retaining locknut (4x2 models 
only). 


C8678-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Remove 15 ofthe 17 8mm hex head screws that 


COMPRESSION 
hold the front and rear cases together. Leave two SPRING 


INTERLOCK 
PLATE 


screws at opposite sides of the case installed. 


REAR 
CASE 
iG A il 
ih Mf ae FRONT 
ni a CASE 
& ' | 2 
Hl : A 
pi AZ 1 AR? 
SIN AOW Il i C8679-18 


6. Remove any power take-off equipment installed 
on the transmission. 


7. Remove the eight 8mm hex bolts that attach the 
shift tower assembly to the front case. Remove 
the complete gearshift lever and tower as an 
assembly. Rotate transmission on holding fixture 
so that the front case is pointing upward. 


GEARSHIFT LEVER 
ANO TOWER 
ASSEMBLY 
a 


Peon 


LL 


C8680-1A 


8. Remove the interlock plate and compression 
spring which serves as a reverse gear interlock. 


CAUTION: Make sure that parts do not 
inadvertently fall into transmission. 


9. 


Place a drift punch against the detent bolt sealing 
cap. Hold the drift at an angle. Position the point 
of the drift punch so it is off-center on the cap. 
Drive the cap inward until spring pressure against 
its underside forces the cap out of its hole. 
Repeat this procedure for the other two detent 
bolt sealing caps in the front case. 


WARNING: CAP IS UNDER SPRING 
PRESSURE. ALWAYS WEAR PROTECTIVE 
EYEGLASSES WHEN PERFORMING THIS 
PROCEDURE TO ENSURE THAT CAP DOES 
NOT STRIKE EYES WHEN IT IS FORCED OUT 
BY SPRING PRESSURE. 


NOTE: Discard removed caps and replace with 
new sealing caps. 


POSITION POINT OF 
me DRIFT SO tT IS OFF CENTER 


ON THE CAP 

4 

(¢ ae O 
N HOLD DRIFT 


(OLE 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Remove the springs that are now protruding from 
the sealing cap holes. 


SPRINGS 


C8683-1A 
11. Drive out the sealing caps for the two reverse 


idler shaft cap screws. Remove the reverse idler 
shaft cap screws. 


emer, “oe 
NOY) 
wr aly 

USA 
ewe 


C8684-1A 


12. If required, remove the back-up lamp switch, 
located above and slightly forward of the 
transmission nameplate. Remove the back-up 
lamp switch sealing ring. 


Transmission, Model S5-42 ZF 


07-03C-22 


BACKUP As\ \ 
LAMP 
SWITCH 


C8685-1A 


13. Use a suitable punch to remove the two dowel 
pins located in opposite corners of the rear case 
to front case mating surfaces. Drive them out 
toward the rear of the transmission. 


14. Remove the two remaining hex bolts from the rear 
case. 


NOTE: The transmission input shaft is facing 
upward during this operation. 


<e \ 


DOWEL PINS 
LOCATED IN OPPOSITE 
CORNERS OF REAR 
CASE TO FRONT CASE 
MATING SURFACES 


C8687-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. Carefully lift the front case off of the rear case. It 
may be necessary to push the central shift rail 
inwards to prevent it from ‘‘hanging up”’ on the 
front case as it is being removed. Use care to 
make sure that the central shift rail is not lifted off 
together with the front case. Refer to 
Transmission Front Case in this section for front 
Case disassembly and assembly procedures. 


CAUTION: The mating surfaces of the two 
housing assemblies are coated with an 
adhesive sealing agent. If it is difficult to 
separate the two housings because of this 
adhesive, carefully tap the front of the front 
case with a soft hammer until the bond is 
loosened. Never use a prying device, such as 
a screwdriver or chisel, to force the housings 
apart. it could damage the surface and cause 
leaks. 


FRONT 
A CASE 
eccaayy 
"PUSH iN IS IN 
CENTRAL LU! }|_E®*errm pie. 
SHIFT Aik 


ee ~< —_ 
CASE fF AU Wat 


ee 
\ Xt REAR 
| TM ID REAR 


16. Remove the central shift rail and shift finger 
assembly. 


Transmission, Model S5-42 ZF 
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A 
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CENTRAL SHIFT 
RAIL AND 
SHIFT 

FINGER 
ASSEMBLY 


2 


L4 
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CIC 
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=} 
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C8689-1A 


17. Lift the shaft out of the reverse idler gear, and 


remove the gear and two caged roller bearings 
from the rear case. 


CAGED ROLLER 
BEARINGS 


[Single 


REVERSE 
IDLER 


GEAR C8691-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


18. Remove the three capscrews that retain the shift 20. Place the Shift Rod Support T87T-7025-JH over 
interlock to the rear case. the ends of the shift rails. 
SHIFT ROD 
N SUPPORT 
ES T87T-7025-JH 


SHIFT 
RAILS 
| 11 
SHIFT RAIL INTERLOCK | iY! 
RETAINING CAPSCREWS if \ i i Nt | | : 
C8692-1A _ MN | : C8694-B 
19. With the transmission in a vertical position, use 21. Carefully rotate the transmission, together with 
Nylon Lifting Sling D87L-1000-A or equivalent to the gear pack holding fixture, into a horizontal 
strap Gear Pack Holding Fixture T87T-7025-HH position with the holding fixture beneath the gear 


to the mainshaft and output shaft assemblies. pack. 
Pass the sling over the shift rails. 


GEAR PACK 
ben HOLDING FIXTURE 
T87T-7025-HH 


YLON 
LIFTING SLING 
D87L-1000-A 
OR EQUIVALENT 


PASS SLING 
OVER SHIFT 
RAILS 


C8695-1A 


a = > 


C8693-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Remove the output shaft flange retaining nut from 
the output shaft. Remove the flange from the 
Output shaft. If the flange is difficult to remove, tap 
it loose with a hammer. 


C8698-1C 


25. Remove the sling from around the shift rails, 
oe gearpack, and holding fixture. 


FLANGE 26. Turn the gearshift rails approximately 45 degrees 

DeTAINC Re to release them from the shift hubs. Lift the 
C8696-1A gearshift rails, forks and interlock, together with 

Support Tool T87T-7025-JH, off the mainshaft. 


23. Carefully pull the gearpack and shift rails and 
their holding fixtures forward to dislodge them 
from the rear case. Place this assembly ona SUPPORT TOOL 
workbench. oe T87T-7025-JH 


CAREFULLY REMOVE 
GEARPACK HOLDING 
FIXTURE ANO GEARPACK 
FROM REAR COVER 


C8697-1A LIFT THE SHIFT RAILS, 
FORKS, INTERLOCK 
: : AND SUPPORT TOOL 
24. If equipped, remove the bushing from the OFF THE MAINSHAFT 
mainshaft. C8699-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


27. Using the shift rod support tool as a base, set the 
shift rail assembly on a workbench with the shift 
rails in a vertical position. Remove the interlock. 


REMOVE INTERLOCK 
FROM SHIFT RAILS 


a 

OVX" 

{BPS 
as i SO | 


C8700-1A 


28. Mark each shift fork, shift rail, and position in the 
holding fixture to make reassembly easier. Lift the 
shift rails from the support tool. Refer to Shift 
Rails in this section for shift rail disassembly 
procedures. 


Transmission, Model $5-42 ZF 


SHIFT ROD 
SUPPORT TOOL 
T87T-7025-JH 


C8701-C 


29. Lift the countershaft off the bench stand. 
Separate the input shaft from the mainshaft. Lift 
the mainshaft from the stand. Refer to Mainshaft, 
Countershaft and Input Shaft in this section for 
mainshaft, countershaft and input shaft 
disassembly and assembly procedures. 


30. Remove the rear cover from the holding fixture. 
Refer to Transmission Rear Case in this section 
for rear case disassembly and assembly 
procedures. 


LIFT COUNTERSHAFT, 
MAINSHAFT AND 
INPUT SHAFT ASSEMBLIES 
FROM GEAR PACK 
HOLDING FIXTURE 


C8702-1A 


07-03C-26 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Place the input shaft and synchronizer ring 
assembly over the tapered roller bearing on the 
input end of the mainshaft. 


INPUT SHAFT AND 
SYNCHRONIZER RING 
ASSEMBLY 


GEAR PACK 
HOLDING FIXTURE 
T87T-7025-HH 


TAPERED ROLLER BEARING 
AT INPUT END OF 
MAINSHAFT 

C9020-1A 


2. Place the mainshaft and input shaft on the Gear 
Pack Holding Fixture T87T-7025-HH. Place the 
countershaft on the fixture and mesh the gears of 
the two shafts. 


PLACE 
COUNTERSHAFT 
ON FIXTURE 
AND MESH 

THE TEETH 

OF THE GEARS 


MAINSHAFT 

ASSEMBLY 

AND INPUT 
SHAFT 


OUTPUT 


GEAR PACK 
HOLDING FIXTURE 
T87T-7025-HH 


C8704-1A 
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3. Place the three shift rails and fork assemblies into 
the Shift Rod Support Tool T87T-7025-JH in the 
position from which they were removed during 
disassembly. 


SHIFT ROD 
SUPPORT TOOL 
T87T-7025-JH 


C8701-C 


4. Position the three shift rail assemblies together 
with the shift rod support tool and interlock so 
that the shift forks engage in the correct 
mainshaft sliding sleeves. 


ENGAGE SHIFT 
FORKS IN THEIR 
CORRECT SLIDING SLEEVES 


C8705-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Place the shift interlock on the three gearshift 
rails and engage it in the interlock grooves in the 
5th-reverse (upper) rail. 


ENGAGE SHIFT 
INTERLOCK IN 
GROOVES IN 5TH/REV 
(UPPER) RAIL 


CaN ; INTERLOCK C8706-1A 


6. Install bushing onto mainshaft. 


MAINSHAFT 


BUSHING 
C8698-1C 


7. Secure the rear case into the bench mounted 
holding fixture T57L-500-B. 


8. Position Nylon Lifting Sling D87L-1000-A or 
equivalent around the shift rails, the holding 
fixture and the mainshaft and countershaft. 
Position the gear pack into the rear case and 
push the shafts and rails forward until the 
bearings seat in their outer races in the housing 
and the gearshift rails slide into their retaining 
holes in the housing. 
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POSITION GEAR PACK NYLON LIFTING 
IN REAR COVER AND SLING 
PUSH SHAFTS AND RAILS D87L-1000-A 
FORWARD UNTIL BEARINGS OR EQUIVALENT 
SEAT IN THEIR RACES 


REAR CASE 
(ATTACHED TO BENCH 
MOUNTED HOLDING FIXTURE 
T57L-500-B) Recon 


9. Rotate the gear pack and rear case upwards 90 
degrees So it is in a vertical position with the input 
shaft pointing upwards. 


SO 
X\h Oni 


C8708-1A 


07-03C-29 Transmission, Model S5-42 ZF 07-03C-29 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. If equipped, slide the output flange onto the output 
end of the mainshaft until it seats against its stop. 
Screw the hex nut onto the shaft until it is 
finger-tight. 


—~ 


Mf <i 


‘A 
_ 
= 
=, 


REMOVE STRAP 
AND HOLDING 
FIXTURE FROM 
GEAR PACK 


OUTPUT FLANGE 
RETAINING NUT C8696-1A 


11. Remove the shift rod support tool T87T-7025-JH 
from the ends of the shift rails. 


SHIFT ROD erin 


~ SUPPORT 

at T87T-7025-JH 

13. Attach the three cap screws that secure the shift 
interlock to the rear transmission housing. Tighten 
them to 10 N-m (7 ft-lbs). Be sure that the 
interlock moves freely after tightening the 
screws. 


C8694-B 


12. Remove the strap and remove the gear pack 
holding fixture from the mainshaft and 
countershaft. 


SHIFT RAIL INTERLOCK 
RETAINING CAPSCREWS 


C8692-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Engage the teeth of the reverse idler gear with 
the reverse gear on the mainshaft. Slide the 
reverse idler shaft downward through the 


bearings and into the rear case. Align the lower of 
the two threaded holes in the shaft with the bore 


in the rear case. Place a sealing ring on the 


capscrew and attach the screw through the bore 


in the housing into the shaft. Tighten the screw 
finger-tight. 


nal 
Cn ee 


UTD 


2 Cae 
i 
1 f \/ 
| 
ALIGN BORE A ay, \ 
IN REVERSE 


IDLER SHAFT 
WITH BORE ENGAGE TEETH OF 
IN REAR CASE REVERSE IDLER 
GEAR WITH TEETH 
OF MAINSHAFT 


C8710-1A 


15. Insert the central shift rail and finger assembly 
into its bore in the rear case. 


8 
+? hw ~4 
CENTRAL SHIFT =§ (Shes FI US 
RAILAND (SSPER4 E a 
SHIFT i 
FINGER Rite 


ASSEMBLY BN 
APMC ee 


7 
ctl ih : 


\ 


See 


C8689-1A 


Transmission, Model S5-42 ZF 


16. If the magnet was removed during disassembly, 


insert it in the recess in the housing. 


MAGNET 


C8711-1A 


CAUTION: The tapered roller bearings 
preload should be adjusted if either the front 
or rear cases, countershaft, mainshaft, input 
shaft, or a bearing has been replaced. If the 
tapered roller bearings on the mainshaft, 
input shaft, or countershaft have to be 
adjusted, do not apply the sealant at this 
time. 


. lf the tapered roller bearings on the mainshaft, 


input shaft or countershaft do not have to be 
adjusted, thinly coat the sealing surface of the 
rear case with Gasket Maker E2AZ-19562-B 
(ESE-M4G234-A2) or equivalent. 

NOTE: Do not wait longer than ten minutes to 
tighten all 17 bolts, due to the rapid curing time of 
the sealant. 

CAUTION: Do not use silicon Sealing 
Compound or equivalent. 


fm ri \\ 


MM: 
aT 


he 
nN 
i linn 
Seal 


fad 


is 


NY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


18. If removed, push the three shift rail detents back 
into their holes in the front case. 


CAUTION: Make sure that the shift rail 
detents do not obstruct entry of the shift 
rails. 


SHIFT 
RAIL DETENTS 


~ 


CAUTION: Be careful that the input shaft 
does not damage the front seal. Also be 
careful that the shim pack oil baffle is not 
bent when the case is positioned over the 
input shaft. 


19. Carefully place the front case over the shafts and 
gearshift rails until it rests on its mating surface on 
the rear case. It may be necessary to push the 
central shift rail inward to clear the inner surfaces 
of the front case. 


C8713-1A 


ANZ SYS 


~— 


[TA SZ 


i MONT 


OT Th \4 
(eA 


aE, 


ss 
\ WHIP 
| A 


—_—_—_" 


CS9019-1A 


20. Drive in the two dowels that align the rear case 
and the front case. Next, insert two hex screws 
and tighten them finger-tight. 


Transmission, Model S5-42 ZF 


07-03C-31 


DOWEL PINS 
LOCATED IN TWO 
OPPOSITE CORNERS OF 
REAR CASE TO 
FRONT CASE 
MOUNTING SURFACE 


C9022-C 


21. Screw two additional hex screws into the rear 
case bores near the shafts finger-tight. 


NOTE: If it is not necessary to adjust the 
mainshaft /input shaft preload, install all of the 
hex screws that attach the two cases and tighten 
to 22 N-m (16 ft-lb). 


CAUTION: Adjustment of tapered roller 
bearing preload is necessary if either the 
front or rear cases, countershaft, mainshaft 
or input shaft has been replaced, or if a 
tapered roller bearing on either shaft has 
been replaced. Refer to adjustments in this 
section for tapered roller bearing preload 
adjustment procedure before continuing 
assembly procedures. 


REAR 


CASE 


FRONT 
CASE 


C8679-1B 


22. Fit sealing ring to the remaining reverse idler shaft 
retaining capscrews. Install the screw into the 
bore in the front case and tighten both capscrews 
to 22 N-m (16 ft-lbs). With a screwdriver, push 
caps into the capscrews until they are flush with 
the surface of the screw head. 


NOTE: The rear case capscrew was installed 
finger-tight in step fourteen. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. 


24. 


25. 


CAUTION: Use hand pressure for screwdriver 
only, do not hammer the caps into position. 


SEAL INSTALLER 
TUBE 
T77J-7025-B 


OUTPUT SEAL 
REPLACER 
T87T-7025 LH 


, REVERSE IDLER 

i ——— SHAFT RETAINING j \ /f | 
~ ~ SCREWS i: 

eee WY \S\/ 


4x 4 AND F-SUPER DUTY TRANSMISSION 
REAR OIL SEAL INSTALLATION 


C8684- REAR SEAL 
be REPLACER 

eat a ‘ . T87T-7025-BH 
Rotate the transmission so the input shaft is 


pointing down. 


On 4x2 transmissions (except F-Super Duty), 
remove the hex nut that secures the output flange 
to the mainshaft, then remove the flange from the 
shaft. Position the output shaft seal on Output 
Seal Replacer T87T-7025-BH and position the 
seal and tool in the opening in the rear case. 
Apply a little liquid soap around the circumference 
to minimize friction. Using a soft hammer, gently 
tap the output seal replacer until it seats in the 


opening. | 

On 4x4 and F-Super Duty transmissions, use 

Output Seal Replacer 1T87T-7025-LH and Seal 4x2 TRANSMISSION | REAR OIL SEAL 

Installer Tube T77J-7025-B to install the output EXCEPT F-SUPER DUTY) eee 


shaft oil seal. Gently tap on tube with a soft 
hammer until tool seats against its stop. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


26. On 4x2 transmissions (except F-Super Duty), 28. {f required, install new gaskets and PTO covers 
reinstall the output flange on the output shaft. over the openings in the front case using the 
Install Companion Flange Holder T78P-485 1-A. original attaching screws which have self-sealing 
Install a new hex nut onto the mainshaft using threads and tighten to 38 N-m (28 ft-lbs). 


locknut socket Tool T87T-7025-AH. Tighten the 
nut to 250 N-m (184 ft-lbs). 


CAUTION: Do not reuse the output flange 
retaining nut after any servicing of the 
transmission. Always replace it with a new 


one. 
COMPANION FLANGE 
HOLDING TOOL eS 
T78P-4851-A [jl 
y: Q 
ae SOCKET 
—————— ml T87T-7025-AH ie 
——S=S—"_ & 
: Af a! 
\ asa dg’ ew. 
Ts (CAG we j/ ade C8716-1A 
fA, K&S a 29. Position the Sth-reverse gear interlock plate into 
\ BY a hie <8 its installed position as shown in the illustration 
Swe LS | e following Step 31. Place the gasket over the shift 
Y/N - tower mating surface in the front case. 


NOTE: Make sure that the stop plate moves 
freely and that the gasket does not interfere with 
it. The interlock plate must be in a position which 
is lower than the gasket so that the plate may 
move freely. 


C8678-B NOTE: Make sure that the interlock plate and 
spring do not drop into the front case. 


27. Position a 4.76mm (3/ 16-inch) punch on the 30. Check the interlock plate compression spring 
locking shoulder of the retaining nut and bend the against Spring Specifications at the end of this 
shoulder into the groove of the output shaft. section to be sure that its unloaded length is 


satisfactory. 


BEND LOCKING SHOULDER 
OF LOCKNUT INTO 
MAINSHAFT GROOVE AREA 


C9023-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


31. Place the spring above the nose in the interlock 
plate and move both parts into their installed 
positions. 


CAUTION: The procedure must be followed 
exactly to make sure that the interlock 
function between fifth gear and reverse gear 
operates properly. 


C8717-B 


32. Install the shift tower assembly. 


GEARSHIFT LEVER 
AND TOWER 
ASSEMBLY 


BANS 


= 


C8718-B 


Transmission, Model S5-42 ZF 


34. 


33. Check the functioning of the interlock. 


a. Temporarily install the shift lever assembly. 
The nose on the gearshift finger must point 
toward the interlock plate. Install spring 
washers and tighten screws to 22 N-m (16 
ft-lbs). 


b. The shift lever cannot be shifted between fifth 
and reverse if the interlock was properly 
installed. 


c. Once proper installation of the interlock is 
confirmed, remove shift lever assembly. 


CAUTION: Do not force the lever to shift 
into reverse. Damage to the interlock 
components could occur. 


C8719-1A 


A compression spring is installed into each of the 
three detent bolts. The positions are shown in the 
illustration. Before installing the springs, check 
is a unloaded length is 44. 1mm (1.736 
inch). 


C8683-1A 


07-03C-34 
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DISASSEMBLY AND ASSEMBLY (Continued) 


35. Install a new sealing cap in each bore in the front 
case where the detents, bolts and springs were 
installed. Use a suitable drift or punch to drive 
each cap in until it seats 1mm (3/64 inch) below 
the surface of the housing. 


NOTE: Deeper installation of the sealing caps will 
cause high shift efforts. 


SLIDE THE 
TWO GUIDE PIECES 
OFF THE 
CARDAN JOINT 
C8728-B 

36. If removed, install the back-up lamp switch with a 2. Slide the boot and cover as an assembly off past 

new sealing ring into its mounting boss on the side the top of the gearshift lever. 

of the front case near the transmission 

nameplate. Tighten the switch to 20 N-m (15 

ft-lbs). CARDAN 


JOINT 


BACKUP 
LAMP 


GEARSHIFT 
LEVER 


BOOT AND COVER 
ASSEMBLY c9021-8 


3. Invert the cover with attached boot and remove 
the snap ring that secures the two parts. 


NOTE: A cross-shaft passes through the cardan 
joint and is pressed into the gearshift lever. Do 
not disassemble these components. 


O 


Shift Lever Assembly 


Disassembly y may 
@ 


1. Slide the two guide pieces off the cardan joint. 


BOOT-TO-COVER 
RETAINING RING 
C8730-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1. Insert the boot in its upright position in the 
gearshift lever cover. 


C8731-1A 


SLIDE THE 


2. Using a screwdriver, install the snap ring inside TWO ouer Trees 
CARDAN JOINT 


the boot so that the boot and ring will be secured 
in the groove in the cover. 


e) 
Gearshift Housing Assembly 
© Disassembly 
ryS N NOTE: Disassembly of parts inside the gearshift 
= e& housing should be confined to replacement of the 
e detent when necessary. 
BOOT-TO-COVER 1. If required, install a new detent in the gearshift 
RETAINING RING er housing. Using Rotunda Heat Gun 107-00300, 
2. Heat the detent mounting area in the housing to 
3. Slide the boot and cover as an assembly on past approximately 248° F (120°C). a 
the gearshift lever. Press the detent into its mounting hole until it 
rests against its stop in the base of the hole. 
CARDAN 


JOINT 


DETENT 


GEARSHIFT 
LEVER 


BOOT AND COVER 
ASSEMBLY C9021-B 


4. Place the two guide pieces on the lugs on the 
cardan joint. The slotted ends of the guide pieces 
should be located near the cover pointing inwards 
toward the shift lever. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Shift Rails 2. Using Slide Hammer T50T-100-A and internal 
Disassembly Puller D8OL-943-A or equivalent, remove the 
ee. mainshaft rear bearing outer race from the rear 

1. Install each rail in a vise with soft jaws or case. 

equivalent and, using a suitable drift punch or 

equivalent, drive two roll pins out of the 1st-2nd 

and 5th-Reverse shift fork and the gearshift finger 

on the central shift rail and one roll pin out of the 

3rd-4th shift fork. Slide each of the forks off its 

rail and the finger off the central shift rail. SLIDE HAMMER 

T50T-100-A 


SE 


DRIVE ROLL INTERNAL P ay fd 


PINS FROM Cans 
FINS FROM oo eee LPT | 
AND FORKS OR EQUIVALENT —= LS 
SLY 
(>) 
a, 
\\ ap 
Oo 
\} S U— NF q, {| 
© S45 Y 
(Je 
Pe 
MAINSHAFT 
REAR BEARING 
/ OUTER RACE ere 


C8735-1A 
3. Using a suitable drift, drive the mainshaft rear 


Assembly seal out of the rear case. Discard the seal. 


Position each shift rail in a vise equipped with soft 
jaws or equivalent to prevent damage. 


Slide the fork onto the rail from which it was 


removed. a 
Drive the roll pins through the fork or finger and ~ 
through the rail. (7 C 
) MAINSHAFT 
\ REAR 


| at ae (OX ——— tf } 
i 1 1 ma __— a NK | >) 
INSTALL ROLL PINS ; o) ~fo7sff ff |} = i 
IN SHIFT BAILS ng ol b \ \ (ez 
AND FORKS ——_s Oi \ —|">= 


Transmission Rear Case 


Disassembly 
1. If required, drive the two dowel pins out of the 


rear Case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. 


Using Slide Hammer T50T- 100-A and Bearing 
Cup Puller T77F-1102-A, remove the 
countershaft rear bearing outer race from the 


rear Case. 


SLIDE HAMMER 
T50T-100-A 

AND INTERNAL 
PULLER D80L-943-A 
OR EQUIVALENT 


COUNTERSHAFT 
REAR BEARING 
OUTER RACE 
C8739-B 
If required, remove the central shift rail bearing 


from the rear case. Use Blind Hole Puller 
D8OL-100-Q or equivalent and Slide Hammer 
T50T-100-A to remove the bearing. 


1993 Econoline /F- 150, F-250, F-350/ Bronco /F-Super Duty Powertrain /Dgvetraindug 1928) INC. - 2014 
ALL RIGHTS RESERVED 


Transmission, Model S5-42 ZF 


SLIDE HAMMER 
TOOL-T50T-100-A 


( 
ee 
BLIND HOLE 
PULLER oo 
D80L-100-Q i TO 


C8740-B 


Assembly 


1. If removed, install the central shift rail bearing into 
the rear case. Heat the rear case in the area of 
the bearing bore to 160°C (320°F) with Rotunda 
Heat Gun 107-00300 or equivalent. Insert the ball 
sleeve and drive the bearing in until it seats 
against its stop using Needle Bearing Replacer 
187 T-7025-DH and Driver Handle T80T-4000-W. 


DRIVER 


— HANDLE 
& AS = 
B »| {>S 
an 
~ C8741-1A 


07-03C-38 


07-03C-39 


DISASSEMBLY AND ASSEMBLY (Continued) 


2. Heat the rear case in the area of the countershaft 
rear bearing outer race to 160°C (320°F) with 
Rotunda Heat Gun 107-00300 or equivalent. With 
Driver Handle T80T-4000-W and Bearing Cup 
Replacer T73T-4222-A, drive the countershaft 
bearing cup into its bore until it seats against its 
stop. 


DRIVER HANDLE 
vise T80T-4000-W 


a 
tes, 


BEARING CUP 
REPLACER 
T73T-4222-A 


COUNTERSHAFT 
REAR BEARING 


OUTER RACE C10315-A 


3. Heat the rear case in the area of the mainshaft 
outer race to 160°C (320°F) with Rotunda Heat 
Gun 107-00300 or equivalent. Using Driver 
Handle T80T-4000-W and Bearing Cup Replacer 
T87T-7025-PH, drive the mainshaft bearing cup 
into its bore until it Seats against its stop. 


NOTE: Do not install the mainshaft rear seal at 
this time. The mainshaft rear seal is installed just 
prior to installing the output flange. 


DRIVER HANDLE ee a 
een () _{. 187T-7025-PH 
S one 


C8743-1A 


Transmission, Model S5-42 ZF 
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Transmission Front Case 
Disassembly 


NOTE: Case disassembly is required to enable reuse 
of smaller parts. 


1. Using Slide Hammer T50T-100-A and Bearing 
Cup Puller T77F-1102-A, remove the input shaft 
bearing outer race from the front case. 


2. Remove the baffle and shims. 


NOTE: The oil baffle will be destroyed when the 
race is removed. Discard the oil baffle and install 
a new one during assembly. 


SLIDE HAMMER 
T50T-100-A 

BEARING CUP PULLER 
T77F-1102-A 


Sy 
N 


O 
eel 


\ 


ye 


) a 


INPUT Lame ra 
BEARING OUTER RACE / 


x. C10316-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Using a punch, remove the input shaft oil seal 6. Remove the countershaft front bearing outer race 
from the base of the quill (7.3L and 7.5L housings with Slide Hammer T50T-100-A and Internal 
only). Puller D8OL-943-A. 


NOTE: If the quill is being removed, the input shaft 
seal may be removed later when the quill is out of 
the housing. 


USE A PUNCH \ \ € 
TO DRIVE THE 

INPUT SHAFT OIL /. 

SEAL FROM THE C) 


BASE OF THE QUILL 
Ss 


9 SLIDE HAMMER COUNTERSHAFT 
ul Z, TS50T-100-A FRONT BEARING 
( ( AND INTERNAL PULLER OUTER RACE 
D80L-943-A OR EQUIVALENT C8723-B 


; ( \ 
il] 7. If required, remove the fluid drain and fill plugs, 


and sealing rings from the front case. 


4. If required, carefully drive the quill from the front 
case using a soft mallet. 


5. Remove the O-ring from the quill. If the quill is 
removed, it must be replaced with a new quill. 


*ORAIN AND FILL PLUG 
(WITH STRAIGHT THREADS) 


AND SEALING RING. st 
SEALING 


RING C8747-C 


C8746-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. If case replacement is required, remove the three 
shift rail detents from the front case. 


SHIFT 
RAIL DETENTS 


| | | ! 
\ i we ‘ 
‘ ! I i 
' YY * boa i 
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9. If required, remove the roll pins that hold the 
5th-reverse interlock plate from their bores in the 
front case just below the gearshift housing. 


C8713-1A 


ae SMALLER 
LARGER (js ROLL PIN 
© nA CS 


. ee 


UB 


.e 
ONG (apy 


O 


5TH-REVERSE 
INTERLOCK PLATE 


ROLL PINS C8748-1A 


10. If required, remove the central shift rail needle 
bearing from the front case using Slide Hammer 
T50T-100-A and Blind Hole Puller D8OL- 100-Q or 
equivalent. 


Transmission, Model $5-42 ZF 


07-03C-41 


BLIND HOLE 
PULLER 
D80L-100-Q 
OR EQUIVALENT 


SLIDE HAMMER 


T50T-100-A 
C8749-B 


Assembly 


1. 


If they were removed, tap the 5th-reverse 
interlock plate roll pins into their bores in the front 
case until the bigger one bottoms out (sticks out 
approximately 8mm (.315 inch); the small one 
sticks out 4-5mm (. 158-.197 inch). Do not allow it 
to bottom out. 


7% \ fog 
==: ROLL PIN 
SG 


(Sa 
/, 


= 
i O 


yy 
i 


5TH-REVERSE 
INTERLOCK PLATE 
ROLL PINS 


C8748-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Heat the front case in the area of the central shift 4. Insert the three shift rail detent bolts into their 
rail bearing bore to 160°C (320°F) with Rotunda respective bores in the front case. They must 
Heat Gun 107-00300 or equivalent. Drive the seat in the detents in their respective shift rails 
bearing sleeve in with Needle Bearing Replacer and must move freely when in their installed 
T87T-7025-DH and Driver Handle T80T-4000-W positions. 


until it is flush with the surface of the bore. 


SHIFT 
RAIL DETENTS 


DRIVER HANDLE NEEDLE BEARING 
T80T-4000-W REPLACER 
T87T-7025-DH 


— C8750-1A \ 


3. If removed, install the drain and fill plugs into the EN | 
front case. Tighten to 50 N-m (37 ft-lbs). Both fill Aras = 
and drain plugs are of the straight thread type oN noe 
which require sealing rings to prevent leakage. 


(These torque values apply to a cold housing.) 5. Place a new O-ring on the input shaft quill (7.3L 


and 7.5L housings only). 


*ORAIN AND FILL PLUG C8751-1A 
(WITH STRAIGHT THREADS) 


AND SEALING RING. = 
SEALING 


RING C8747-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Position the quill in the housing in such a way that 
the lug in the quill is in alignment with the recess in 
the housing. Push the quill in until it bottoms 
against its bore in the housing (7.3L and 7.5L 
housings only). 


DRIVER HANDLE 
T80T-4000-W 


LUG IN 

QUILL MUST 
ALIGN WITH 
RECESS IN HOUSING 


INPUT SHAFT 
SEAL INSTALLER 
T87T-7025-EH 


C8753-B 


8. Heat up the mounting bore in the front case for 
the taper roller bearing outer race of the 
countershaft to 160°C (320°F) with Rotunda 
Heat Gun 107-00300 or equivalent. 


9. Position the shim with proper thickness in the 
bore. Using Driver Handle T80T-4000-W and 
Bearing Cup Replacer T73T-4222-A, drive the 
countershaft bearing outer race in until it seats 
against the stop in the case. 


C8752-1A 
7. Position the seal in the front case. Using Driver C) DRIVER 
Handle T80T-4000-W and Input Shaft Seal MN Te0T-4000-W 
Installer T87T-7025-EH, drive in the seal until it i IF 
seats against its stop. = SIs 
CAUTION: If the countershaft, input shaft, 
mainshaft or one or more tapered roller fe" O 
bearing has been replaced, it is mandatory 
that the tapered roller bearings be adjusted 7 e 
to obtain a preload of 0.02 to0.11mm @ “ O 
(0.00079 to 0.00434 inch). Refer to Pg : 4 
adjustments in this section for procedure. ZS 
402 
=. : =e << BEARING 
CUP 
REPLACER 
Q @) T73T-4222-A 


C8754-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Heat the front case in the area of the input shaft 4TH 3RD-4TH 
tapered roller bearing outer race to 160°C SYNCHRONIZER RING SYNCHRONIZER 
(320°F) with Rotunda Heat Gun 107-00300 or ASE MBEY 
equivalent. 


. Position the correct shim/sealing disc pack in the 
bore for the input shaft bearing outer race. Using 
driver handle T80T-4000-W and Mainshaft 
Bearing Cup Replacer T87T-7025-PH, drive the 
bearing cup in until it seats against its stop in the 
bore. 


= C8756-1A 
DRIVER 

HANDLE 

T80T-4000-W 3. Place the Bearing Collets T87T-7025-FH or 


equivalent on either side of the mainshaft front 
bearing. Position the Puller Tube T77J-7025-B in 
the collets. Pass the Collet Retaining Ring 
T75L-7025-G over the Puller and into the collets 
so they clamp firmly to the bearing. Pull the 
bearing from the mainshaft. 


COLLET 
RETAINING 
INPUT SHAFT INPUT SHAFT RING 
BEARING BEARING CUP T75L-7025-G 
OUTER RACE raat 
eee C8755-B 
PULLER 
TUBE 
T77J-7025-B 
Mainshaft 
Disassembly <— 2 
1. Clamp the output end of the mainshaft firmly ina — 
vise. Ci _ 
NOTE: Use brass pads or equivalent in vice jaws = i), 
prevent damage a Se 
Remove the 4th synchronizer ring from the ae 
3rd-4th synchronizer assembly. XJ 


COLLET HALVES 
T87T-7025-FH 8757-8 
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DISASSEMBLY AND ASSEMBLY (Continued) 
4. Remove the 3rd-4th gear sliding sleeve from the 


CAUTION: Place a cloth around the 
S onizer assembly to catch the 


compression springs, ssure pieces and 
balls that will be released when the sliding 
sleeves are removed. 


SLIDING SLEEV 


SYNCHRONIZER 


ASSEM 
COMPRESSION SPRING 
PRESSURE PIECES AND BALLS 


Lo 


6. Placethe Collet Retaining Ring T87T-7025- OH 


EE 


r the mainshaft and let it rest on the mainshaft 
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ty 
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7. Position the two Collet Halves T87T-7025-NH on 
the 3rd-4th synchronize 
ning 


r body and slide the collet 
ining ring over the collet halves to hold them in 
nchronizer body. 


ALL RIGHTS RESERVED 
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DISASSEMBLY AND ASSEMBLY (Continued) 
8. Place the Shaft Protector D8OL-625-4 or 10. Remove the 3rd gear from the mainshaft. 
ival e mainshaft. Place the 
Three-Jaw Puller D8OL-1013-A orequivalenton | | = [Le oo MAINSHAFT 
inngringand | [| 2 2 2. OU AQSS_==—————"___/3RD GEAR 
1 oe —x aaah 
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9. Remove the synchronizer ring from the mainshaft 
3rd gear. 


N 
RING 


\e Qe 
oO 
@) 


i; iS 
ear ee 
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ee 


e 1st-2nd gear sliding sleeve up as far as it 
e. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Position the two Collet Halves T87T-7025-MH so 
they seat in the groove in the 1st-2nd sliding op oreaas 
sleeve. Pass the retaining ring from below over OR EQUIVALENT 


the two halves and secure them to the sliding wf 
SHAFT PROTECTOR 
D80L-625-4 
OR EQUIVALENT 


= 


sleeve. 


<a — 
Coenen eee 


AULOOCOOLU 


f 


ON 


; JO, % ase i 3RD GEAR 
|| © ie: 


a A Bw 
: : | @) | NS : SLIDING 
ey — ie 
LOT 
POSITION COLLET 
HALVES 187T-7025-MH AROUND 1ST-2ND SYNCHRONIZER 
GROOVE IN THE 1ST-2ND PRESSURE PIECES AND BALLS 
SLEEVE ©8766-1A THAT WILL BE RELEASED C8767-1A 
15. Position Shaft Protector D8OL-625-4 or 16. Remove the snap ring retaining the 1st-2nd 
equivalent on the end of the mainshaft. Position synchronizer body to the mainshaft. 


the Three-Jaw Puller D8OL- 1013-A or equivalent 
on the collet retaining ring and pull the 1st-2nd 
sliding sleeve, 2nd gear, thrust washer, and 3rd 
gear bearing inner race from the mainshaft. 


CAUTION: Position a cloth around the eanG 
1st-2nd synchronizer body to catch the SYNCHRONIZER 
springs, pressure pieces and balls that will BODY 
be released when the sliding sleeve clears 

the 1st-2nd synchronizer body. 


——> . 
Frm ay 


{NAN 


Upradon 
Tron 
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17. Reposition the mainshaft in the vise so that the 
output end of the shaft is now facing up. 


NOTE: Use brass pads or equivalent to prevent 
damage. 


NOTE: On 4x4 versions and F-Super Duty 
versions, a snap ring retaining the taper roller 
bearing inner race must be removed. 


18. Position a bearing gripper such as D8 1L-4220-A 
on the mainshaft rear tapered roller bearing. The 
gripper used must pull the bearing assembly by 
the shoulder of the tapered rollers, not from the 
bearing cage. 


CAUTION: Failure to use a bearing gripper 
will destroy the bearing. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


19. Position Three-Jaw Puller D8OL-1013-A or 
equivalent on the bearing gripper and pull the 
mainshaft rear tapered roller bearing from the 
mainshaft. 


THREE-JAW 
PULLER 
D80L-1013-A 

OR EQUIVALENT 


BEARING GRIPPER 
81L-4220-A 
OR EQUIVALENT 


2 a 2 oY 


C8769-1B 


20. Remove the 5th gear from the mainshaft. 


21. Remove the 5th gear caged needle rollers from 
the mainshaft. 
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Transmission, Model $5-42 ZF 
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22. Remove the synchronizer ring from the 
5th-reverse synchronizer. 


; iil 
" aa SYNCHRONIZER 
< tan RING 


ee (4 STH-REVERSE 
SYNCHRONIZER 


8771-14 


23. Remove the snap ring retaining the 5th-reverse 
synchronizer body to the mainshaft. 


C8772-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


24. Remove the 5th-reverse sliding sleeve. 


CAUTION: Position a cloth around the 5th-rev 
synchronizer body to catch the springs, 
pressure pieces and balls that will be 
released when the sliding sleeve clears the 
5th-rev synchronizer body. 


5TH/REVERSE 
SLIDING SLEEVE 


SYNCHRONIZER BODY 
TO CATCH THE 
SPRINGS, PRESSURE 
PIECES AND BALLS C8773-1A 


25. Place the Collet Retaining Ring T87T-7025-OH 
over the mainshaft and let it rest on the 1st gear. 
Position the Collet Halves T87T-7025-NH so the 
ridge rests between the synchronizer body and 
the synchronizer ring. Slide the retaining ring 
upwards around the collets to secure them in 
position. 


COLLET 


Ss RETAINING 
RING 
Se « J) T87T-7025-OH 
\ 
> 


eer 
SO RIDGE Reais 
BETWEEN SYNCHRONIZER | === 
BODY AND SYNCHRONIZER 
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26. Position a Three-Jaw Puller D8OL-1013-A or 
equivalent on the collet retaining ring and pull the 
Sth-Reverse synchronizer body from the 
mainshaft. 


PULLER 
D80L-1013-A 


THREE-JAW 
| i OR EQUIVALENT 


5TH REVERSE 
SYNCHRONIZER 
BODY 


ANN : A 


Ur jt! 
UMA ya EUAN C8775-1A 


27. Remove the synchronizer ring from the reverse 
gear. 


REVERSE GEAR 
SYNCHRONIZER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


28. Remove the reverse gear from the mainshaft. 


REVERSE 
GEAR 


1ST-2ND GEAR 
SYNCHRONIZER 
BODY 


1ST 
GEAR 


UT 


ANN 
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31. Analternate method is to turn the mainshaft over 
and clamp it at the output end. Position the jaws 
of Puller D8OL-1013-A or equivalent on the 1st 

C8777-1A gear and pull the 1st gear and the 1st-2nd 

synchronizer body from the mainshaft. 

29. Remove the reverse gear caged needle bearings 
from the mainshaft. 


THREE-JAW 


ec ae 
ai OR EQUIVALENT 
te NGEAR tommy 
CAGED — 
NEEDLE 
BEARINGS } 
| <e 1ST-2ND 
ACC coat = ee 
WUT FA fy 
wails istaan ANNA 
1ST is 
30. Remove the mainshaft from the vise. Position the GEAR 
mainshaft in a press as shown in the illustration C8780-1A 


and press the 1st gear and the 1st-2nd gear 
synchronizer body from the mainshaft. 


CAUTION: Make sure mainshaft is properly 
supported. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


32. Remove the 1st gear caged needle rollers from 


the mainshaft. 
L \ 
1ST 
GEAR 
e| CAGED 
NEEDLE 
BEARINGS 
‘) 
pa ee 
a 
Wreeweneeree | 
Minti! 
SO 
C8781-1A 
Assembly 


1. Clamp the input end of the mainshaft in a vise. 


NOTE: Use brass pads or equivalent to prevent 
damage. 


2. Place the reverse gear caged needle rollers on 
the mainshaft. 


3. Place the reverse gear on the mainshaft over the 
caged needle rollers. The clutching teeth on the 
reverse gear must face upwards. 


CAUTION: Before installing original 
synchronizer ring and synchronizer body, 
check for excessive wear. Refer to 
synchronizer ring/synchronizer body wear 
check under Inspection in this section for 
procedure. 


Transmission, Model S5-42 ZF 


4. 


REVERSE GEAR. 


07-03C-51 


GEAR 


REVERSE 
GEAR 
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NEEDLE 
ROLLERS 
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Position the reverse gear synchronizer ring on the 
taper of the reverse gear. 
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REVERSE GEAR 
SYNCHRONIZER 


RING ON x 4 
i ean Nonny 
CLUTCHING 
TEETH 
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C8783-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. 


Heat the 5th-reverse synchronizer body witha 
Rotunda Gear Heater 130-00001, Heat Gun 
107-00300 or equivalent to 160°C (320°F). 


CAUTION: Do not heat synchronizer body for 
more than 15 minutes. 


>) 


rate 


C8784-1A 


Position the synchronizer body on the mainshaft 
splines so that the side with the deeper hub faces 
down and the short lugs on the synchronizing ring 
engage in the shallow gaps in the synchronizer 
body. Push or iightly tap the synchronizer body 
down until it stops. 


POSITION SYNCHRONIZER 
SO DEEPER HUB FACES 
DOWN AND SHALLOW GAPS ON 
SYNCHRONIZER BODY 
LINE UP WITH SHORT 
LUGS ON SYNCHRONIZER 
RING 


C8785-B 
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Install the snap ring on the mainshaft next to the 
5th-reverse synchronizer body. The clearance 
between the snap ring and the synchronizer body 
should not be more than 0. 1mm (0.004 inch) with 
zero clearance preferable. 


CAUTION: Make sure snap ring is free of 
burrs before checking clearance. 


CLEARANCE 
BETWEEN 
SNAP RING 
AND SYNCHRONIZER 
SHOULD BE 
NO MORE THAN 
0.1mm 

(0.004 IN) 
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C8786-B 


Check the reverse gear end play. End play must 
be between O. 15-0.35mm (0.006-0.0 14 inch). 


There are two grooves on the 5th-reverse sliding 
sleeve. With the two grooves facing up (toward 
output end of shaft), position the sliding sleeve 
over the synchronizer body. In three positions on 
the sliding sleeve, three teeth have been cut 
away. Align these three areas with the three 
shallow gaps in the synchronizer body and the 
three lugs on the synchronizer ring. Slide the 
sliding sleeve down until it rests over the reverse 
gear clutching teeth. 


POSITION SLIDING SLEEVE 
WITH THE TWO 
GROOVES FACING UP 


: a : ZT, 
yy jzn i 
oO 4 A 

LOST) 
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Wind aaa 

OA 


LINE UP AREAS 
WHERE TEETH ARE 
CUT AWAY ON SLIDING 
SLEEVE WITH GAPS ON 
SYNCHRONIZER BODY C8787-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Insert three compression springs with pressure 13. Push the 5th gear synchronizer ring downwards 
pieces in the recesses of the synchronizer body. while pulling the sliding sleeve into the center 
CAUTION: If the original springs are being position. 
replaced, inspect them before reuse. Refer 
to Inspection in this section for procedure. PUSH SYNCHRONIZER 

11. Raise the pressure pieces slightly with a ae ties ON 
screwdriver. Push in the balls with a screwdriver SLIDING SLEEVE ATM yh 


and slide the pressure piece so that it rests 
against the ball. 


PRESSURE 
PIECE AND 
SPRING 


i) 


a oo 
ww 


14. Place both 5th gear caged needle rollers on the 


ly J 5 ! mainshaft. 


BALL 


i : 


C8789-1A 


C8788-B 


12. Place the 5th gear synchronizer ring on the 
synchronizer body. 


NOTE: The short lugs on the synchronizer ring 
should be located over the shallow gaps in the 
5th-reverse synchronizer body. 


| \) vl SYNCHRONIZER 
2 ait RING 
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5TH GEAR 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. Install the 5th gear on the mainshaft over the 
caged needle rollers. 


| y al, 


C8791-1A 


16. Heat the inner race of the mainshaft rear tapered 
roller bearing to 160°C (320°F) with Rotunda 
Gear Heater 130-0000 1 or equivalent. Place it on 
the mainshaft and drive it on if necessary until it 
seats against its stop on the mainshaft. 


CAUTION: Do not heat the bearing for more 
than 15 minutes. 


CAUTION: If necessary to drive the bearing 
on, drive against the inner race only. Do not 
drive against the bearing cone. 


17. Check the end play of the 5th gear. End play must 
be 0. 15-0.35mm (0.006-0.0 14 inch). 


NOTE: On 4x4 and F-Super Duty versions, fit an 
additional retaining ring in the annular groove 
adjacent to the taper roller bearing inner race. It 
must have an end play of 0.0-0. 1mm (0.0-0.004 
inch). Omm (0.0 inch) should be aimed for. 
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18. Turn the mainshaft over and clamp it at the output 


NOTE: Use brass pads or equivalent to prevent 
damage. 

19. Place the caged needle rollers for the 1st gear on 
the mainshaft. 

20. Place the 1st gear over the needle rollers on the 
mainshaft with the taper facing up. 


————ee. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


21. Place the 1st gear synchronizer ring on the taper 
of the 1st gear. 


FIRST GEAR 
SYNCHRONIZER 
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ra <>-* LSS Ds 


; Nin Ez 
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22. Heat the 1st-2nd synchronizer body to 160°C 
(320°F) with Rotunda Gear Heater 130-0000 1 or 
equivalent. Position the synchronizer body on the 
mainshaft splines so that the short lugs on the 
synchronizing ring engage in the shallow gaps in 
the synchronizer body. Lightly tap the 
synchronizer body down until it stops against the 
synchronizer ring. When proper installation is 
made, the word ‘‘ENGINE’”’ will be visible on the 
synchronizer body. 


CAUTION: Do not heat the synchronizer body 
for more than 15 minutes. 
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23. Install a new snap ring on the mainshaft next to 


the 1st-2nd synchronizer body. Clearance 
between the snap ring and the synchronizer body 
should not be more than 0. 1mm (0.004 inch). 


SNAP 

1ST-2ND oe 
SYNCHRONIZER 
BODY 


—_———__,1* 
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24. Check the end play of the 1st gear. It must be 


25. 


26. 


between 0.15 and 0.35mm (0.006 and 0.014 
inch). 


Position the sliding sleeve over the synchronizer 
body with its tapered collar facing down (toward 
the output end of the mainshaft). In three positions 
on the sliding sleeve, three teeth have been cut 
away. Align these three areas with the three 
shallow gaps in the synchronizer body and the 
three lugs on the synchronizer ring. Slide the 
sliding sleeve down until it rests against the 1st 
gear. 


ALIGN AREAS OF SLIDING SLEEVE 
WHERE TEETH ARE CUT 
AWAY WITH LUGS ON SYNCHRONIZER 
RINGS AND GAPS ON 
SYNCHRONIZER BODY 
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Insert three compression springs with pressure 
pieces in the recesses of the synchronizer body. 


CAUTION: If the original springs are not being 
replaced, inspect them before reuse. Refer 
to Inspection in this section for procedure. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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29. Push the synchro dil asda eae 
pulling thie alidiag.sies into the center position 


32. Heat the thrust washer to 160° veel ee 
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DISASSEMBLY AND ASSEMBLY (Continued) 


33. Position the thrust washer on the mainshaft and 
tap it down until it seats against its stop on the 
shaft. If necessary, gently tap the washer to fully 
seat it. 


THRUST 


* WASHER 


34. Heat the 3rd gear bearing inner race to 160°C 


(320°F) with Rotunda Gear Heater 130-0000 1 or 


equivalent. 


CAUTION: Do not heat the race for more than 


15 minutes. 


35. Position the race on the mainshaft and tap it down 


until it seats against its stop on the shaft. If 
necessary, gently tap the race to fully seat it. 


3RD GEAR 
BEARING INNER 
ACE 


C8802-C 
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36. Check the end play of the 2nd gear. It must be 
between 0. 15-0.45mm (0.006-0.017 inch). 


37. After the 3rd gear bearing inner race has fully 
cooled, place the 3rd gear caged needle rollers 
over it. 


MAINSHAFT 
3RD GEAR 


ROLLERS 


p= 
| Ail iin 


C8765-1A 


38. Place the 3rd gear over the needle rollers on the 
mainshaft. The taper of the 3rd gear must face 


up. 


MAINSHAFT 
3RD GEAR 


aN 


OO PO 


il 


il 


\ 
IYOGO00UaR 
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DISASSEMBLY AND ASSEMBLY (Continued) 


39. Place the 3rd gear synchronizer ring on the taper 
of the 3rd gear. 


3RD GEAR 
SYNCHRONIZING 


— 
| 


———> 
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40. Heat the 3rd-4th synchronizer body with Rotunda 
Gear Heater 130-0000 1 or equivalent to max. 
160°C (320°F). Position the synchronizer body 
on the mainshaft splines so that the short lugs on 
the synchronizing ring engage in the shallow gaps 
in the synchronizer body. Lightly tap the 
synchronizer body down until it stops against the 
synchronizer ring. The recess in the synchronizer 
body must face upwards. 


CAUTION: Do not heat the synchronizer body 
for more than 15 minutes. 


apa T 
( Vi iii 


Ss 


3RD-4TH GEAR 
SYNCHRONIZER 

BODY SHALLOW GAPS 
MUST LINE UP 

WITH LUGS ON 

3RD GEAR 
SYNCHRONIZER 

@ RING 


FO autor ares oe 


= 
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41. Install a new snap ring on the mainshaft next to 
the 3rd-4th synchronizer body. Clearance 
between the snap ring and the synchronizer body 
should not be more than 0. 1mm (0.004 inch). 


42. Check the end play of the 3rd gear. It must be 
between 0.15 and 0.35mm (0.006 and 0.014 
inch). 
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SYNCHRONIZER BODY 
SNAP RING 
eas SS 


as SEED 
‘ CS mae 
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. Position the sliding sleeve over the synchronizer 
body with the smaller of the two grooves facing 
down. In three positions on the sliding sleeve, 
three teeth have been cut away. Align these three 
areas with the three shallow gaps in the 
synchronizer body and the three lugs on the 
synchronizer ring. Slide the sliding sleeve down 
until it rests against the 3rd gear. 


GROOVE MUST 
FACE DOWN 


ALIGN AREAS WHERE TEETH ARE CUT 
AWAY WITH SHALLOW GAPS ON SYNCHRONIZER 
BODY AND LUGS ON SYNCHRONIZER RING 


C8804-C 


. Insert three compression springs with pressure 
pieces in the recesses of the synchronizer body. 


CAUTION: If the original springs are being 
replaced, inspect them before reuse. Refer 
to Inspection in this section for procedure. 


07-03C-58 


07-03C-59 Transmission, Model $5-42 ZF 07-03C-59 
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DISASSEMBLY AND ASSEMBLY (Continued) 


45. Raise the pressure pieces slightly with a 
screwdriver. Push in the balls with a screwdriver lied AAD 


; SYNCHRONIZER RING 
and slide the pressure piece so that it rests WHILE PULLNG UP 
against the ball. ON SLIDING SLEEVE 


/ 

ph 

a =n. a 
x LESS 
OO SSE 


1 
. NUI 
Ur I 
PRESURE PIECES y 
AND SPRINGS C8807-1A 
48. Heat the inner race of the mainshaft front taper 
roller bearing to 160°C (320°F) with Rotunda 
C8805-1A Gear Heater 130-00001 or equivalent. Position it 
on the mainshaft and drive it on if necessary until 
46. Place the 4th gear synchronizer ring on the it Seats against its stop on the mainshaft. 
synchronizer body. CAUTION: Do not heat the bearing for more 
NOTE: The short lugs on the synchronizer ring than 15 minutes. 
should be located over the shallow gaps in the CAUTION: If necessary to drive the bearing 
3rd-4th synchronizer body. on, drive against the inner race only. Do not 
drive against the bearing cone. 
An alternate method is to press the bearing on using 
a — eae eines Bearing Cone Replacer T85T-4621-AH. 
a las RING 
g =E 1 LUGS ON 
\ tis eee) RING SHOULD 
— ZF BE OVER SHALLOW 


GAPS IN BODY 


Ty, LW 


Th 


\' C8806-B : 


= 


47. Push the synchronizer ring downwards while 
pulling the sliding sleeve into the center position. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Input Shaft 


Disassembly 


1. Position the two Collet Halves (44803 and 
44797) of the Transmission Puller Set 


D81L-4220-A or equivalent around the input shaft Cl by BEARING CONE 
bearing cone. Install the Pulling Tube Assembly on ee BS ZS ea ais 
the collet halves and pull the input shaft bearing SHAFT RY 
from the input shaft. , 
a | 
| | PRESS 
PLATE 
T75L-1165-B FN 
C8810-1A 


5. Analternate method is to heat the inner race of 
the input shaft tapered roller bearing to 160°C 
(320°F) with Rotunda Gear Heater 130-00001, 


aa PULLING Heat Gun 107-00300 or equivalent and position it 
E ae on the input shaft. Use a Suitable tool to seat the 
081L-4220-A bearing against its stop. 
| CAUTION: Do not heat the bearing for more 
a than 15 minutes. 
| COLLET CAUTION: Do not drive against the bearing 
Ps HALVES cone. Drive against the inner race only. 
44803 AND 
AI 44797 
C8809-1A 


Assembly 

CAUTION: Inspect the surface of the input shaft in 
the area of the bearing race to make sure it is 
smooth and free of burrs. Also inspect the 
condition of the guide splines, pilot bearing inner 
race, pocket bearing outer race and oil dam. 


1. Place the bearing on the input shaft. 
2. Place Bearing Cone Replacer T85T-462 1-AH 
over the bearing. 


3. Position the shaft, bearing, and bearing cone 
replacer in Press Plate T75L-1165-B as shown in 
the illustration. 

CAUTION: Make sure that the pocket bearing 
oil baffle is fully installed and not damaged. 


4. Press the bearing on until it seats against its stop 
on the shaft. 


CAUTION: Press plunger must not contact 
pocket bearing outer race. 


C8811-C 


Countershaft 


Disassembly 


NOTE: Do not attempt service procedures on the 
countershaft gears. Only the countershaft bearings 


can be serviced. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


1. Position countershaft in a vise clamping onto 5th 
gear. 


NOTE: Use brass pads or equivalent to prevent 
damage. 


2. Place puller device, such as D81L-4220-A or 
equivalent over the inner ring of the tapered roller 
bearing located at the output end of the 
countershaft. Turn the knurled ring on the tool to 
secure it to the ring on the bearing. 


KAKA My ' 


C10830-A 


3. Position Puller D8OL-1013-A or equivalent over 
the gripper tool and remove the bearing from the 
countershaft. 


Ay 


G 


eEN( at 


C10831-A 


Assembly 


1. Using Rotunda Heat Gun 107-00300 or 
equivalent, heat the tapered roller bearing not to 
exceed 160°C (320°F). Maximum heating 
time is 15 minutes. 

2. Install bearing on end of shaft and drive it to its 
axial stop. 

NOTE: This procedure can also be used to 
replace the front countershaft bearing. 


Any time the transmission is serviced check the 

following items: 

®@ Confirm that the oil dam is installed in the input shaft 
synchronizer cone recess. 

@ Visually inspect the oil dam for tears or damage. 


®@ The oil dam lip is recessed 6mm (+ 1 -O) (0.24 inch 
[+0.04 -0]) below the synchronizer cone edge. 


@ The oil dam fits tight and cannot be moved by hand. 


The three lubrication holes in the input shaft are free 
of any obstruction. 


The oil channel (in the main case) to the input shaft 
bearing is free of any obstruction. 


The oil retainer ring (part of the shim pack) behind 
the outer race of the input bearing is free of 
damage. 


The synchronizer body snap ring forward of the 3/4 
synchronizer package on the mainshaft is in 
position. 


SYNCHRONIZER 
CONE 


6mm (+1.0 —Omm) 
0.24 IN. (+0.040 —0.IN.) 


OIL BAFFLE 


1 Qs 


TAPERED ROLLER BEARING 
Bese ~~ “POCKET BEARING” 


ww INPUT SHAFT 


OIL BAFFLE INSTALLATION C9437-1A 


ADJUSTMENTS 


Bearing Preload Adjustment 


Measurement and adjustment of the tapered roller 
bearings is necessary if a housing, countershaft, 
mainshaft or input shaft has been replaced or if a 
tapered roller bearing per shaft has been replaced. 
The mainshaft, input shaft, and countershaft should be 
adjusted to provide a preload of 0.02-0.11mm 
(0.00079-0.00434 inch). After adjusting the two 
shafts, each should be rotated a few times to center 
the rollers in the bearings involved. 


Input Shaft and Mainshaft Tapered Roller Bearing 
Preload Measurement 


1. With the transmission placed on a bench with the 


output flange facing upward, attach a dial 
indicator gauge with a magnetic base, such as 
Dial Indicator /Magnetic Base D78P-4201-B or 
equivalent to the output flange in such a manner 
that the measurement bar will rest on the output 
end of the mainshaft as shown in the illustration. 


Zero the dial indicator and, using a pry bar, gently 
pry up the input shaft and mainshaft. 
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ADJUSTMENTS (Continued) 


3. Note the indicator gauge reading. A shim and 
baffle which is to be fitted later must have a 
combined thickness equal to the dimension 
recorded on the dial plus 0.02-0.11mm 
(0.00079-0.00434 inch). This will result in 
obtaining the specified preload after installation of 
the shims and baffle, and mainshaft and 
countershaft. 


NOTE: Shims and baffle must be removed prior to 
preload measurement. The baffle is part of the 
shim package under the outer bearing race. 


DIAL INDICATOR 
D78P-4201-B 


C8721-18 


Countershaft Tapered Roller Bearing Preload 
Measurement 


1. Using two 10mm hex screws, attach Dial 
Indicator with Bracketry TOOL-4201-C and 
Alignment Adapter T75L-4201-A to the PTO 
opening in the front case as shown in the 
illustration. Position the dial indicator gauge to the 
support in such a way that the measurement bar 
rests against the flat face of the fourth speed 
helical gear on the countershaft. 


2. Set the dial indicator needle to zero. 


3. Insert pry bars through each of the two power 
take-off openings and position them beneath the 
Ath speed helical gear on the countershaft. Pry 
up on the countershaft. 


4. Like the preceding shaft check, the preload 
should be 0.02 to 0. 1 1mm (0.00079 to 0.00434 
inch) after installing the shim. 


NOTE: Countershaft shim under front bearing 
race must be removed prior to preload 
measurement. 
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POSITION BRACKETRY 


ALIGNMENT ADAPTER 
T75L-4201-A 


DIAL INDICATOR 
TOOL-4201-C 


SO IT RESTS ON 
SHOULDER OF 
COUNTERSHAFT 


GEAR 


C8722-1B 


Mainshaft and Input Shaft Tapered Roller Bearing 


Preload Adjustment 


1. After completing the tapered roller bearing 
preload measurements described previously, 
place the transmission in an upright position with 
the input shaft pointing upwards. 


2. Drive the two dowel pins out of 


their holes in the 


front and rear cases and lift the front case off the 


rear case. 


( 


V, 
FRONT 
CASE 
l 
) 


NECESSARY TT = 
SEW 
at 
CASE fi, NWO 
eM ese D 
\\ AN & REAR 
Zl Ce je CASE 
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ADJUSTMENTS (Continued) 


3. Using Slide Hammer T50T- 100-A and Internal 
Puller D8OL-943-A or equivalent, remove the 
countershaft and mainshaft tapered roller bearing 
outer races from the front case. 


SLIDE HAMMER 


COUNTERSHAFT 
T50T-100-A FRONT BEARING 
AND INTERNAL PULLER OUTER RACE 
D80L-943-A OR EQUIVALENT 8723-8 


4. Fit each race with a shim washer or shim washer 
and baffle plate to obtain the required preload 
determined previously. Countershaft preload is 
established by using shims alone; input shaft and 
mainshaft preload is established by using shims 
and a baffle. In both cases the parts are installed 
beneath the outer race of the tapered roller 
bearing which seats in the front case. 


NOTE: Always replace the baffle plate with a new 
one when removed. 


C8724-1A 


Transmission, Model S5-42 ZF 
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Apply Gasket Maker E2AZ-19562-B 
(ESE-M4G234-A2) or equivalent to the mating 
surfaces of the front and rear cases. 


CAUTION: Do not use silicon. 


Position the front case on the rear case. Install all 


of the screws that secure the two front and rear 
cases and tighten to 22 N-m (16 ft-lbs). 


NOTE: Input and output shaft should turn freely 
by hand after preload adjustment. 


Proceed with assembly continuing from Step 17 
of the transmission assembly procedure. 


INSPECTION 


For cleaning and inspection procedures other than 


that listed below, refer to Section 07-O0B, 
Transmission, Manual, General. 


Synchronizer Ring/ Synchronizer Body Wear 
Check 


Inspect the internal surface for contact pattern. The 
contact pattern should be the same on the entire 
internal circumference of the ring. 


Position the synchronizer ring on the synchronizer 
body as shown in the illustration. Insert a feeler gauge 
and measure clearance at two opposite points. If 
clearance is less than 0.6mm (0.024 inch) for the 
3rd-4th, 1st-2nd and 5th synchronizer assemblies and 
0.4mm (0.016 inch) for the reverse synchronizer 
assemblies, replace the synchronizer assembly, 
affected mainshaft gear, or both if required to bring to 
within specification. 


SYNCHRONIZER 
RING 


FEELER 
GAUGE eee 


[ears ~S~*~*~S ARNE 
ee ee 0 
ee oT 
056 mi (0.024 inch) 
ee 
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Synchronizer Compression Spring Tension 
Check 


Check the length of all compression springs of 
synchronizers. 
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INSPECTION (Continued) 


SPRING SPECIFICATIONS 


UnloadedLength |___—0.D._—_—|_ Wire Diameter _| 
14.8mm (min) 5.960mm 0.95mm 
(0.583 in.) (0.235 in.) (0.037 in.) 

TC8726A 


Mainshaft and Input Shaft Gears 


1. Inspect the friction taper cone on the gears and 
check for the following wear patterns. 


1h 


J : r 
AIF & Sf, 2 
' 


a8 


a. Sporadic slightly darkened patches on 
otherwise evenly smoothed circumference is 
acceptable. The patches will appear to be 
blackish in color and will vary in degree and 


surface area depending on the synchronizer 
ring contact area. 


Signs of excessive heat will appear to be 
burnt to a reddish-blue color, mainly on the 
edges of the cone. This is a result of 
excessive overloading, operating failure or 
perhaps a malfunctioning clutch system. 


Replace gears showing excessively burnt spots 
(reddish-blue) on the friction taper cone edges. In 
this case the selector teeth will be damaged as 
well. 


Reuse the gears if sufficient synchronizer reserve 
allowance is available and the teeth (dog teeth) 
are in good condition. The following illustration 
shows acceptable wear patterns. 


LY 
KALA 


Sq 


a 


t s 
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<o.8: 


C10314-A 


SPECIFICATIONS 


TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont’d) 


50 Transmission to Engine Bolts = 2 
250 

Transmission Support Plate to 
Transmission Support Plate to 


Shift Cover to Tower Cover Transmission 
: 43-57 
Reverse Switch 20 


Gusset (F-350) 


(Continued) Crossmember to Transmission 81-109 
(F-350) 


CLEARANCE SPECIFICATIONS 


oY 


(Continued) 
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SPECIFICATIONS (Continued) 


CLEARANCE SPECIFICATIONS (Cont’d) 


Description mm inches 
Mainshaft 3rd Gear 0.15-0.35 0.0059 1-0.01378 


Mainshaft 5th Gear 0.15-0.35 0.0059 1-0.01378 


Mainshaft Synchronizer Body Retention 0-0.00394 ; 
Rings 


TC8825A 


TRANSMISSION LUBRICANT 


Motorcraft MERCON® Multi- 
Purpose Automatic 
Transmission Fluid XT-2-QDX or 
-DDX or equivalent. 


TC9018A 


SPRING SPECIFICATIONS 


TT ST 
14.8mm (0.583 in.) min 5.960mm (0.235.in.) 


TC8829A 


. 
. 


MOUNTING TEMPERATURES 


Thrust Washer 
Needle Bearing Inner Race 
Bearing Outer Race in Cover 


Ball Bearing Sleeve in Cover 


are ares 


TC8830A 


SPECIAL SERVICE TOOLS /EQUIPMENT 


Tool Number / Tool Number / 
Description IIlustration Description Itiustration 


T87T-7025-AH T87T-7025-CH 


Locknut Socket Rear Seal Remover 


T87T-7025-AH T87T-7025-CH 


T87T-7025-BH T87T-7025-DH 


Rear Seal Replacer Needle Bearing Replacer ©» 
Oy > T87T-7025-DH 


T87T-7025-BH (Continued) 


(Continued) 
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SPECIAL SERVICE TOOLS/EQUIPMENT 
(Continued) 


Tool Number / Tool Number / 
Description Illustration Description Illustration 


T87T-7025-EH 
Front Seal Replacer 


T87T-7025-FH 
Bearing Collets Pair 


T87T-7025-FH 


T87T-7025-HH 
Gear Pack Holding Fixture 


T87T-7025-JH 
Shift Rod Support 


T87T-7025-LH 
Output Seal Replacer 


T87T-7025-MH 
Puller Collets 


T87T-7025-NH 
Puller Collets 


T87T-7025-OH 
Collet Retaining Ring 


T87T-7025-OH 


T87T-7025-PH 


Mainshaft Front Bearing Cup a. 
Replacer <> 


T87T-7025-PH 


T78P-4851-A 
Companion Flange Holder 


T78P-4851-A 


(Continued) 
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T75L-1165-B 


Press Plate 
T75L-1165-B 


T85T-4621-AH 
Bearing Cone Replacer 


S 


T85T-4621-AH 


T50T-100-A 
Slide Hammer 


TSOT-100-A 


T80T-4000-W 
Handle 


T77F-1102-A 
Bearing Cup Puller 


T73T-4222-A 
Bearing Cup Replacer 


T73T-4222-A 


T84T-7025-B 
Forcing Screw 


T84T-7025-B 


T77J-7025-B 
Puller/installer Tube 


T75L-7025-G 
Collet Retaining Ring 


T75L-7025-G 


T75L-4201-A 
Alignment Adapter 


T75L-4201-A 


(Continued) 
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SPECIAL SERVICE TOOLS /EQUIPMENT 
(Continued) 


Tool Number / Li Tool Number 
pescebuen mueration D80L-943-A Internal Puller 


isi [D80L-100-Q_ | BlindHolePuller 
Bench Mounted Holding Fixture ts < pee eee ere 
OK D80L-1013-A Three Way Puller 
D80L-625-4 Shaft Protector 


ROTUNDA EQUIPMENT 


TOOL-4201-C 
Dial Indicator reel Tool Number 


Tool Number 
D81L-4220-A Transmission Puller Set 
D78P-4201-B Dial Indicator 


(Continued) 
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Shift Controls, Automatic Transmission 


07-05-1 


SECTION 07-05 Shift Controls, Automatic 
Transmission 


SUBJECT PAGE 
ADJUSTMENTS 
Automatic Transmission Manual Linkage 
Adjustments, Motorhome and Commercial 
Stripped Chassis Only .............ccecscescecevenvecsceceeces 07-05-5 
Automatic Transmission Shift Cable 
PCIUSUMON fo.coe oo sciiecs aman 07-05-7 
Park /Neutral Position Switch Adjustment, 
CG ii cesavecsacscuscastaucncn dcasaetebcnteeuds caueteuesoounresessuseass 07-05-10 
DESCRIPTION AND OPERATION 
E40D Lock Out SWItchD.............ccccscseccecccesccnccsccecsens 07-05-1 
DIAGNOSIS AND TESTING..............cccccceccessceccescnsccuacs 07-05-2 


VEHICLE APPLICATION 


Bronco, E- 150-250-350, F- 150-250-350 4x2 and 
4x4, F-Super Duty Chassis Cab, Motorhome and 
Commercial Chassis Vehicles Equipped with 
Automatic Transmissions 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Manual Shift Linkage Grommet, Motorhome 
and Commercial Stripped Chassis Onlly............... 07-05-2 
Park Neutral Position Switch, AOD and 
BA OD aici cocnscacscusbdewadeenuedsawacdes scavadesuaeeusneeenseeesee 07-05-4 
Park /Neutral Position Switch (PNP), C6 ............s006 07-05-4 
Shift Cable, E- 150-250-350, F- 150-250-350, 

Bronco and F-Super Dulty..............cscsscscescsceenscses 07-05-2 
SPECIAL SERVICE TOOLS .............cccccccsccecescecencecenes 07-05-11 
SPECIFICATIONS ssiicene hc kcein casancaincsscccecdsvecdsesneessuaves 07-05-10 
VEHICLE APPLICATION .............cccccccsceccsccncccccscecesceers 07-05-1 


DESCRIPTION AND OPERATION 


The transmission shift control linkage or cable 
transfers the transmission operating mode from the 
selector lever to the transmission. The indicated 
transmission position on the steering column is 
transferred to a shift lever on the bottom of the 
steering column. On vehicles equipped with 
cable-operated shift systems, the indicated position of 
the transmission selector lever is transferred to the 
transmission through the shift cane, then to the cable, 
and down to the transmission manual shift lever at the 
transmission. On vehicles equipped with shift rod 
assemblies, the rod transfers the indicated 
transmission selector level position through a bell 
crank assembly to a control rod. The control rod 
transfers the indicated position to the transmission 
assembly. 


E40D Lock Out Switch 


Vehicles equipped with E40D Automatic 
Transmissions have an overdrive lock out switch 
located on the end of the transmission shift select 
lever. Pushing the lock out button will either disengage 
or engage the overdrive function of the transmission. If 
the overdrive function is disengaged, the word ‘‘OFF’”’ 
will illuminate on the shift lever. 


NOTE: The Motorhome and Commercial Chassis 
vehicles utilize an overdrive lockout switch located 
near the instrument cluster. 


For information on the steering column, refer to 
Section 11-04A. 


Refer to Section 11-05 for diagnosis and repair 
procedures. 
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DIAGNOSIS AND TESTING 


For diagnosis and testing procedures, refer to the 8. Remove the cable from the underbody attaching 
clip by pushing outward on the cable. (E-Series 


only) 


appropriate section in this manual, or refer to the 
Powertrain / Control Emissions Diagnosis Manual. 


For installation, follow the removal procedures in 
reverse order. Adjust shift cable as outlined. 


REMOVAL AND INSTALLATION 


Shift Cable, E- 150-250-350, F- 150-250-350, 
Bronco and F-Super Duty 
Removal and Installation 


From inside the vehicle, use a screwdriver to 
remove grommet at the floor pan. 


Remove the cable from the dash panel attaching 
clip. (F-Series and Bronco only) 


Pry the cable end fitting from the shift lever ball 
stud at the bottom of the steering column. 


Bend back the retaining tab and push the cable 
upward to disengage cable from the column 
bracket. 


Raise vehicle on hoist and position suitable safety 
stands under vehicle. 


Using a screwdriver, pry the cable end fitting from 
the transmission lever ball stud. 


Manual Shift Linkage Grommet, Motorhome 
and Commercial Stripped Chassis Only 


The automatic transmission linkage systems make use 
of a polyurethane plastic grommet to connect the 
various rods, levers and adjusting stud. Whenever a 
rod is disconnected from a grommet-type 
connector, the old grommet must be removed 
and a new one installed.Remove and install the 
grommet as follows: 


1. Place the lower jaw of Shift Linkage Insulator Tool 
T67P-7341-A between the lever and the rod. For 
areas with limited space, use Shift Linkage 
Grommet Remover T84P-7341-A for removal of 
the grommet. Position the stop pin against the 
end of the control rod and force the rod out of the 
grommet. Remove the grommet from the lever by 
cutting off the large shoulder with a sharp knife. 
The grommet must be removed from the 
lever and a new one installed each time the 
rod is disconnected. 


Compress the ears of the shift cable body and 
pull forward on the cable to disengage from the 
transmission bracket. 


1 Canbe purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


Removing or Installing Shift Linkage Grommet 
_-— STOP PIN LEVER GROMMET 


TOOL 
ie \ T67P-7341-A 
SHIFT INSULATOR —~ 


i TOOL T67P-7341-A 


ms ae = woe SC SSSTOP PIN . , 
MANUAL | GROMMET INSTALLATION 
LEVER 


ROD REMOVAL SHIFT INSULATOR 
TOOL T67P-7341-A 


GROMMET JL. 


ROD 7 3/16"-1/4" 


ROD INSTALLATION 
ROD 


D1742-2E 
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REMOVAL AND INSTALLATION (Continued) 


Removing or Installing Shift Linkage Grommet 
(Limited Space Situations) 


SHIFT LINKAGE Cy 
GROMMET REMOVER —4 w ( 
TB4P-7341-A Wwe | 


i O/p 
INQ SOS Y, 
EA J 

| | Gea) | oa ag 
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2. Adjust the stop pin to 12.70mm (1/2 inch) and 
coat the outside of the grommet with Premium 
Long-Life Grease XG-1-C or -K (ESA-M1C75-B) 
or equivalent. Place a new grommet on the stop 
pin and force it into the lever hole. Turn the 
grommet several times to be sure it is properly 
seated. 


3. Readjust the stop pin to the height shown in the 
illustration. The pin height is determined by the 
length of the rod end which is to be installed into 
the grommet. If the pin height is not adjusted, the 
rod may be pushed too far through the grommet 
causing damage to the grommet retaining lip. 


NOTE: Coat ends of rods with Steering Linkage 
Lube D4AZ-19590-A or equivalent before 
installing in new grommet. 


4. With the pin height properly adjusted, position the 
rod on the tool and force the rod into the grommet 
until the groove in the rod seats on the inner 
retaining lip of the grommet. For areas with 
limited space, use Shift Linkage Grommet 
Replacer T84P-734 1-B for grommet installation. 


Park /Neutral Position Switch (PNP), C6 
Removai and Installation 


Raise vehicle on hoist and position suitable safety 
stands under vehicle. 


Remove the downshift linkage rod from the 
downshift lever at the transmission. 


Remove the two switch retaining bolts. 
Disconnect the wiring harness from the sensor. 


Position the new PNP to the transmission and 
insert suitable PNP alignment tool into the aligning 
notches in the switch. Adjust the PNP alignment 
tool until all three notches are in alignment. 


Proceed to bolt the sensor into place to the case. 
The tool should remain engaged until switch is 
securely bolted in place. Tighten bolts to 6-8 Nem 
(53-70 in-Ib) 


Remove the adjusting tool and connect the wiring 
harness to the switch. 


Confirm proper alignment visually. The line etched 
in the actuator should be in a straight line with the 
line etched in the housing when the switch is 
centered in the neutral position. 


Remove safety stands and lower the vehicle. 


CX 


FRONT OF 
VEHICLE 


OUTER 
MANUAL 


ALIGNMENT TOOL 
RETAINER T92P-70010-AH 
BOLTS 
D4823-D 


Park Neutral Position Switch, AOD and E40D 


For neutral start switch removal and installation 
procedures, refer to Section 07-01C or Section 


07-O1A. 
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ADJUSTMENTS 


Perform the transmission control linkage or cable 
adjustments in the order in which they appear in this 
section. Before the linkage or cable is adjusted, the 
shift lever indicator flag must be checked as detailed in 
Section 11-04A or Section 11-04B. Be sure the engine 
idle speed is within specification. 


Automatic Transmission Manual Linkage 
Adjustments, Motorhome and Commercial 
Stripped Chassis Only 


1. 


With the engine stopped and the parking brake 
applied, place the transmission selector lever at 
the steering column in the €) (OVERDRIVE 
position) E40D applications, and hold against the 
©) stop by applying a three-pound force to the 
selector lever knob. 


NOTE: Motorhome and Commercial Chassis 
vehicle columns are almost vertical so hanging a 
weight on the shift select lever would have little to 
no effect while making the adjustments. 
Application of a three-pound force can be 
accomplished by the use of an elastic strap such 
as a bungy cord. 


Shift Controls, Automatic Transmission 


Loosen the shift rod adjusting nut at point A. 
Refer to the following illustrations. 


Shift the manual lever at the transmission into the 
© (overdrive) position for E4OD, by moving the 
lever all the way rearward, then forward two 
detents. 


With the selector lever and transmission manual 
lever in the @ position, tighten the nut at point A 
to 17-24 N-m (12-18 ft-lb) torque. Use care to 
prevent motion between the stud and rod. 


Remove the three-pound force from the steering 
column selector lever knob. 


Operate the shift lever in all positions to make 
certain that the manual lever at the transmission 
is in full detent in all gear ranges. Re-adjust the 
linkage if required. 


On F-Super Duty Motorhome and Commercial 
Chassis vehicles recheck for correct operation of 
the automatic transmission selector indicator 
(PRN€)21). Refer to Section 11-04A. 


CAUTION: Under no circumstances will it be 
permissible to adjust linkage in any position 
other than the @ position for E40D 
applications. 
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ADJUSTMENTS (Continued) 


Shift Linkage Adjustment, F-Super Duty Motorhome, E40D Automatic Transmission, 7.5L 


SHIFT ROD 
7340 OR 7A024 


ROD SHALL 
EXTEND 
.20 INCH 
MINIMUM 
ROD CONNECTION TO LEVER 
(TYPICAL 3 PLACES) 


BRACKET 
7€431 


BRACKET 
70431 


NUT 
41-64 N-m BOLT 
(30-47 FT-LB) | N605919 


POINT iz | 
"A" 


BELLCRANK 
ASSEMBLY 
70324 


VIEW X 


D7881-28 
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ADJUSTMENTS (Continued) 


Shift Linkage Adjustment, F-Super Duty Commercial Chassis, E40D Automatic Transmission and 7.3L 


Diesel 


Shift Arm 


(Continued) 


Automatic Transmission Shift Cable 
Adjustment 


1. From inside the vehicle, place the column shift 
select lever in the DRIVE position (C6) or the 
OVERDRIVE position (AOD and E4OD). Hang a 
three-pound weight on the selector lever. 


Raise vehicle on a hoist and position suitable 


safety stands under vehicle. 


Remove the shift cable from the transmission 


lever bail stud. 


Pull down the lock tab on the shift cable body. 


Lever Assembly 


Rod, Transmission Gearshift 


Bell Crank Assembly, 
Transmission Shift 


VIEW Z 


DIRECTION OF 
FORCE 


VIEW Z 
D10717-A 


Bracket Assembly, 
Transmission Shift Bell 
Crank 


Frame Assembly 
(Reference) 


TD10717A 


Position the transmission shift lever in the DRIVE 
position (C6) or the OVERDRIVE position (AOD 
and E4OD). This is three detents from the 
front-most lever position with the first position 
counting as one. 


Connect the cable end fitting to the transmission 
lever ball stud. 


Push up on the lock tab to lock the cable in the 
correctly adjusted position. 


Remove safety stands and lower vehicle from 
hoist. Remove the three-pound weight from the 
column shift select lever. 
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ADJUSTMENTS (Continued) 


9. After making the adjustment, check for park 
engagement. Check the transmission control 
lever in all detent positions with the engine running 
to make sure correct detent /transmission 
actions. Readjust if necessary. 


CAUTION: Under no circumstances will it be 
permissible to adjust the cable in any 
position other than D (drive) for the C6 
transmission or @ (overdrive) for the E40D 
transmission. 
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ADJUSTMENTS (Continued) 


Shift Cable, Automatic Transmission, F- 150-250-350, F-Super Duty Except Motorhome and Commercial 
Stripped Chassis, E- 150-250-350 and Bronco 


me 
o 
. \ sf 
. 
oy | 


() 
Sp 
(We 
» § 
xe 


C-} Z 


FY 
ch 
&. SN 
As 

HY 


E-150-250-350 


) 
Shichi SAME AS F-150-250-350 
F-SUPER DUTY EXCEPT AS SHOWN 


UNLOCKED LOCKED 
VIEW X 


W/E40D AUTO TRANS W/C6 AUTO TRANS W/AOD AUTO TRANS 
VIEW 2 VIEW 2 VIEW Z 
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ADJUSTMENTS (Continued) 


Part Part 
Number Description Number Description 
1 


7E395 Cable Assembly, Lock Mechanism (Part of 
Transmission Shift 7E385 Cable) Shown 


7B229 Bracket, Transmission Locked 
Control Cable Lever Assembly (Part of 


56 137-S 100 Bolt 3/ 16-16 x .62 Hex Steering Column Assembly) 


Flange Head Three Pound Weight (To Be 


N801555-S2 Nut and Washer MB- 1.25 Hex Improvised in Shop) 
(Attaches 7B229 to Lever, Gear Shift Selector 
Transmission) Clip (E-Series with 7.3L or 
Lock Mechanism (Part of 7.5L and Auxiliary Air 
7E395 Cable) Shown Conditioning Only) 


Unlocked TDOd6EA 


(Continued) 


Park /Neutral Position Switch Adjustment, C6 
Apply the parking brake. 


With the automatic transmission linkage properly 
adjusted, loosen the two switch attaching bolts. 


Place the transmission selector lever in neutral. 
Rotate the switch and insert switch 

T92P-700 10-AH into the three notches in the 
PNP Alignment Tool. Rotate PNP if required to 
align all three notches. Tool should remain 
engaged while tightening retainer bolts. 


Tighten the two PNP switch attaching bolts to 6-8 
N-m (53-70 in-lb). Remove the alignment tool from 
the switch. 


Check the operation of the switch. The backup 
lamps should come on when the transmission is in 
reverse. The vehicle should start only with the 
transmission lever in ‘‘PARK”’ or ‘NEUTRAL’. 


ee. 


FRONT OF 
VEHICLE 


OUTER 
MANUAL 
LEVER 


ALIGNMENT TOOL 
RETAINER T92P-70010-AH 
BOLTS 
D4823-D 


SPECIFICATIONS 


TORQUE LIMITS 


Park/Neutral Position Switch = 53-70 
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SPECIAL SERVICE TOOLS 


Tool Number / 
Description 


T67P-7341-A 
Shift Linkage Insulator Tool 


T67P-7341-A 
T84P-7341-A 


Shift Linkage Grommet 
Remover 


T84P-7341-A 


T84P-7341-B 


Shift Linkage Grommet 
Replacer WveS 


T84P-7341-B 
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SECTION 07-07 Transfer Case, 4x4 System, General 


SUBJECT PAGE 
ADJUSTMENT S wececisescencececcciccstaseiiasosenseadoceucsseseciecen 07-07-17 
DESCRIPTION AND OPERATION 
Electronic Shift Operation ...................c.cececeneceeecees 07-07-7 
Mechanical Operation. .............cc.ccececcccsnccccevececcecres 07-07-3 
Operating im 4WD.............ccccecccccccensceccscsceescscsseceecs 07-07-8 
Transfer Case, Chain-Driven ................cccceececceccseces 07-07-1 


VEHICLE APPLICATION 


F- 150-250-350 (4x4), and Bronco Vehicles with 
Manual Shift Transfer Case. All Bronco and F- 150 4x4 
Vehicles with Electronic Shift Transfer Case Only. 


SUBJECT PAGE 
DIAGNOSIS AND TESTING 
Diagnosis of the Electronic Shift 4x4 Transfer 
CASO: isvisseic cocusn peesvossetavscclvazscencageas vendevenenuadoseusees 07-07-13 
VEHICLE APPLICATION ..........cccccecsscecccceccscnccceccnccsccs 07-07-1 


DESCRIPTION AND OPERATION 


Transfer Case, Chain-Driven 


The Borg-Warner 13-56 is a chain-driven transfer case 
in which the shifts may be activated electrically or 
mechanically. The basic functions of this system are 
much the same as any other 4x4 transfer case. With 
the electronic shift transfer case, by touching the 
control switch on the instrument panel, the driver can 
select either 2- or 4-wheel high plus 4-wheel low 
range, if conditions require. With the manual shift 
transfer case, speed selection is controlled by a 
single-lever shift mechanism that provides neutral, 
2-high, 4-high and 4-low. 


The Borg-Warner 13-56 manual shift transfer case is a 
three-piece transfer case. The case is magnesium, 
except for F-350 applications which have an aluminum 
front case half and an opening for a power take-off 
(PTO). It is a part-time transfer case for a power take 
off. The unit is lubricated by a positive displacement oil 
pump that channels oil flow through drilled holes in the 
rear output shaft. The pump turns with the rear output 
shaft and allows towing of the vehicle without 
disconnecting the rear driveshaft. 


The input shaft, front output shaft, four-wheel drive 
indicator switch, and shift lever are located on the 
front case half. The rear output shaft, output shaft 
bearing retainer (or slip yoke-type bearing retainer), 
and drain and fill plugs are located on the rear case 
half. Two types of bearing retainers are used: a rear 
fixed output circular flange and a slip-yoke type. 


The Borg-Warner 13-56 electronic shift transfer case 
is used on Bronco and F-150 4x4 vehicles as an 
option. The transfer case transfers power from the 
transmission to the rear axle, and also to the front axle 
when electronically actuated. 


The Borg Warner 13-56 electronic shift transfer case 
is a three-piece magnesium part-time transfer case. It 
transfers power from the transmission to the rear axle 
and, when actuated, also the front drive axle. The unit 
is lubricated by a positive displacement oil pump that 
channels oil flow through drilled holes in the rear output 
shaft. The pump turns with the rear output shaft and 
allows towing of the vehicle at maximum legal road 
speeds for extended distances without disconnecting 
the front and/or rear driveshaft. 


NOTE: It is important to consult the vehicle owner’s 
guide before towing any 4x4. There are speed and 
distance restrictions that vary from vehicle to vehicle. 
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DESCRIPTION AND OPERATION (Continued) 


Borg-Warner 13-56 Manual Shift Transfer Case Borg-Warner 13-56 Electronic Shift Transfer 
Case 
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BORG-WARNER 13-56 — MANUAL SHIFT \ NK 
TRANSFER CASE — REAR : Oj) 


C7860-C — 
By 7 Xe. 
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Four-Wheel Drive Indicator Switch 
Shift Lever REAR VIEW 


Front Output Shaft Yoke C7427-D 
Front Output Shaft 
| item |Description 


Fill Plug For PTO Use (F-350 Only) 
Front Input Shaft Transmission and Extension Housing 
To Rear Axle 


Transfer Case 

Skid Plate 

To Front Axle 
Electric Shift Motor 


Wiring Connector Mounting Bracket 
Shift Position Sensor 

Fill Plug 

Rear Output Flange 

Speed Sensor 

Wiring Harness Connector 

Drain Plug 
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DESCRIPTION AND OPERATION (Continued) 


NOTE: It is important to remember that electronic shift 
transfer cases do not have a selectable neutral 
position. Because of this, if vehicles equipped with 
electronic shift are to be towed for long distances, the 
rear drive shaft should be disconnected. If this is not 
done, the transfer case (which is protected by positive 
lubrication) will drive the transmission, which is not 
lubricated when the vehicle is towed, and may cause 
damage to the transmission. 


Chain-Drive Advantages 
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NO FRONT COMPONENT DRAG IN 2-WHEEL DRIVE C11430-A 


Mechanical Operation Neutral 


In the 4x2 mode, torque from the transmission is With the shift selector in neutral, no power is 
transferred to the front input shaft, which in turn drives transmitted to either front or rear. All the planetary 
the output shaft that drives the rear axle. gears turn freely with the input shaft, and the chain 


The 2W-4W shift is accomplished when the 2W-4W eplocKet iiceta Keely onthe eutputshalt 
shift fork moves the 2W-4W lockup collar to engage 

the drive sprocket on the rear output shaft splines. 

The drive sprocket turns the chain which turns the 

front output shaft driven sprocket on the front output 

shaft and the front driveshaft. 


The high-low shift is accomplished when the high-low 
shift fork moves the high-low lockup collar to engage 
the planetary gear set assembly to the output shaft. 
Torque for the input shaft is then transmitted through 
the sun gear, which then turns the planetary gear set. 
The planetary gear set, which is now engaged to the 
output shaft, provides a reduction. 
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DESCRIPTION AND OPERATION (Continued) 


Power Flow in Neutral 
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The following illustration shows a cross-section of the 
planetary gear set. At the center, attached to the input 
shaft, is the sun gear. This gear meshes with four frp gaa 

gears that surround it like planets (which is why this INPUT SHAFT 

component is called a planetary gear). In turn, the four AND PLANETARY CARRIER 
gears mesh with an outer gear called the annulus. SUN GEAR \\\ 
(Annulus is another word for ring.) 

As the sun gear turns, the four planetary gears f= 
attempt to rotate. If the output shaft is locked to the PLANETARY \\\ 
planetary gear (as it is in low gear), the planetary GEAR 1 epee 
gears ‘‘walk’’ around the inside of the annulus | 

providing a gear reduction. If the output shaft is locked 


to the sun gear (as in high gear), the input and output 


shafts rotate as a single unit. Sa SSS EU NET ARY 


CROSS SECTION - PLANETARY GEAR 


ANNULUS 
(RING GEAR) C11432-A 


2-Wheel Drive — High Range 


When the driver selects 2H, the reduction hub at the 
center of the planet carrier assembly slides forward, 
putting the transfer case into the high speed range 
(direct drive). The input shaft and the rear output shaft 
are locked together. This results in direct drive, 
straight through to the rear driveshaft. In addition, the 
4-wheel drive locking collar is disengaged so none of 
the 4WD components turn. 
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DESCRIPTION AND OPERATION (Continued) 


Power Flow in 2H 
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4-Wheel Drive — High Range 


In 4-wheel drive — high range (4H), the planet carrier 
assembly stays where it was in the 2H shift. The 
action of the shift lever causes the 4-wheel drive 
lockup hub to move rearward, locking the chain 
sprocket to the rear output shaft. Now, both the rear 
and the front wheels are being driven in the high range. 
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DESCRIPTION AND OPERATION (Continued) 


Power Flow in 4H 
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4-Wheel Drive — Low Range 


To get maximum pulling power, the driver selects 4L. 
When this happens, the reduction hub moves 
rearward, and the planet carrier assembly is locked to 
the output shaft. With the annulus unable to turn, the 
planetary gears ‘‘walk”’ around the inside. The result 
is that the planet carrier assembly now turns more 
slowly than the input shaft. Because the planet carrier 
assembly is now locked to the output shaft, the output 
shaft now rotates at a slower speed than the input 
shaft. This action increases the pulling power available 
to the wheels. It’s like having an additional set of lower 
gears for extra power. 
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DESCRIPTION AND OPERATION (Continued) 


Power Flow in 4L 
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Electronic Shift Operation 


The transfer case is equipped with a magnetic clutch, 
similar to an air conditioning compressor clutch, which 
is located inside the transfer case adjacent to the 
2W-4W shift collar. The clutch is used to spin up the 
front drive system from zero to vehicle speed in 
milliseconds. This spin-up allows the shift between 
2-high and 4-high to be made at vehicle speeds listed 
in the vehicle owner’s guide. The spin up engages the 
front lock hubs. When the transfer case rear and front 
output shafts reach synchronous speed, the 
spring-loaded shift collar mechanically engages the 
mainshaft hub to the chain drive sprocket and the 
magnetic clutch is then deactivated. Shifts between 
4-high and 4-low can only occur with the transmission 
safety switches closed. The vehicle’s speed must also 


be within specified limits as determined by the transfer 
case speed sensor (3 mph or under). 


Electronic Shift Control System 


This system consists of a two-switch control system, 
an electronic control module, an electric shift motor 
with an integral shift position sensor, and a speed 
sensor. 


Switch Control System 


There are two control switches located on the upper 
right corner of the instrument panel for fingertip shift 
control. The two switches are mounted horizontally 
and are identified as ‘‘4x4’’ and ‘‘LOW RANGE’’. Two 
indicator bar lamps are located in the instrument 
Cluster. 
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When either of the two switches on the instrument 
panel control are depressed, the first thing that 
happens is that the electronic control module receives 
input from the transfer case shift position sensor to 
verify what position the transfer case is in (2H, 4H or 
4L). Next, the electronic control module looks at the 
speed sensor and the park /neutral position switch or 
clutch pedal position switch (depending on 
transmission type). If all conditions are correct to allow 
the desired shift, the electronic control module will tell 
the electric shift motor to execute the shift. After the 
shift has been made and the electric shift motor is off, 
the control module again looks at the shift position 
sensor to make sure the proper shift has been 
accomplished. Finally, the dash indicator light and the 
pushbutton light on the control panel will be illuminated 
by a signal from the electronic control module 
indicating the desired function has been completed. 


O LOW RANGE 


BUTTON 
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DESCRIPTION AND OPERATION (Continued) 


Electronic Shift Transfer Case 
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Electronic Control Module 


The electronic control module, located on the right 
cowl side, controls the operation of the transfer case 
in response to inputs to the pushbutton control by the 
vehicle operator, the speed sensor, shift position 
sensor and the park / neutral position switch. 


Speed Sensor 


The speed sensor, mounted on the rear of the transfer 
case, tells the electronic control module the speed of 
the vehicle to allow range shifts (in or out of 4L) to 
occur. 


Shift Position Sensor 


The shift position sensor, an integral part of the 
electric shift motor, tells the electronic control module 
the shift position of the transfer case. 


Electric Shift Motor 


The electric shift motor, mounted externally at the rear 
of the transfer case, drives a rotary helical cam which 

moves the 2W-4W shift fork and 4H-4L reduction shift 

fork to the selected vehicle drive position. 


Operating in 4WD 


Locking Hubs 


There are two types of front hubs available for 4x4 
vehicles. 
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@ Manual (or free-running) that require the driver to 
get out of the cab to either lock or unlock them. 


@ Automatic locking (which lock automatically when 
the axle shaft begins to turn). 


Manual (free-running) hubs feature seals that prevent 
entry of dirt and moisture and are very simple to 
operate. Automatic locking hubs use the front axle 
shaft rotation to actuate a cam that locks and unlocks 
the hub. Locking hubs may be locked at any time, and 
can be left in the locked position all the time, if desired. 


On vehicles equipped with a manual shift transfer case 
and manual locking hubs, low range can be selected 
when the vehicle’s front hubs are unlocked. This is 
useful for short distances if very low, creeper gearing 
(but not 4WD) is needed. Refer to Section 04-0 1B for 
diagnosis, testing and repair procedures. 


In 4WD, the front hubs are locked (either automatically 
or manually). As a result, the front wheels are no 
longer free to turn independently. The front and 
rear driveshafts are also now locked together and 
must turn as one. What's going to happen when the 
vehicle turns? That’s a very important question. 


In 4WD, just as in 2WD, each front wheel travels 
further than the rear wheel on its side. But this time, 
the front wheels aren’t free to turn independently of the 
rear wheels. They are linked to the drivetrain by the 
transfer case and front driveshaft. 
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DESCRIPTION AND OPERATION (Continued) 


Points of Possible Slippage, Four-Wheel Drive 


FRONT AND REAR 
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REAR SLIP YOKE’ 


*POINTS WHERE SLIP MAY OCCUR 


Even though difference between the inner and outer 
front wheels are compensated for by a front 
differential, torsional windup is still going to occur. 
Anytime one driveline component travels further than 
another, there will be driveline or torsional windup that 
must be released. 


AWD in a 4x4 provides increased drive traction and 
performance in off-road situations and when driving on 
snow or Ice. It is not designed for operation on dry 
surfaces and when traction is good. It is not suitable 
on dry paved roads or dry parking lots. It is this 
difference, between where 4WD should and shouldn't 
be used, that gives us the answer to what releases the 
driveline or torsional windup. 


When a 4x4 is driven off-road in 4WD, the wheels are 


in contact with dirt, sand and sometimes mud. The 
vehicle is also likely to bounce over bumps and ruts. In 
turns under these conditions, driveline or torsional 
windup will occur. If it does, the loose dirt or sand or 
the slippery mud will allow wheels to slip a little, limiting 
the windup. Tension is also relieved when the wheel 
bounces in the air going over a bump. Snow and ice will 
also allow the wheels to slip and limit the windup. 
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When operating in 4WD on dry hard pavement, even 
more torsional windup occurs, and it isn’t easily 
released. When the windup becomes great enough, 
the driver will feel the vehicle hop, skip or bounce. This 
is caused by the front or rear wheels slipping as the 
windup is released. Whichever wheels have the least 
traction are the ones that will slip. The tighter the turn, 
or the greater the traction, the greater the hop, skip or 
bounce. It is this torsional driveline windup that is the 
cause of many owner complaints concerning the 
performance of their 4x4. 


It is important to remember the effect of tire size, 
inflation, wear and loading. The following illustration 
shows that tires of even slightly different sizes roll 
different distances every revalution. The same effect 


is true for tires that are the same size but inflated or 
loaded differently. Operating a 4x4 in 4WD with tires 
of different size or inflation will produce driveline or 
torsional windup, even when driving straight ahead. If 
the vehicle is being driven in 4WD on dry, hard 
pavement, the driver will notice drag and may 
experience the hop, skip, bounce effect as the front or 
rear wheels release the windup. 
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DESCRIPTION AND OPERATION (Continued) 


Tire Rolling Differences Due to Size and Inflation NOTE: Vehicles vary in terms of how ‘‘tight’’ they are. 


Pressure 


C11462-A 


4x4 Vehicle — Driveline Windup 


Driveline windup does more than just produce hop, 
skip and bounce. It can also cause delays in shifting 
out of 4WD. Vehicles with electronic shift transfer 
case permit shifting from 2WD to 4WD and back on 
the fly. The vehicle must be stopped and the automatic 
transmission put in neutral (not park) or the manual 
transmission clutch depressed in order to shift from 
4H to 4L or back. 


Windup and Delay — Shifting Out of 4WD 


A delay or a failure to shift out of 4WD may be the 
result of driveline windup or extremely cold 
temperatures. In 4WD, windup can develop, especially 
if the vehicle is operated on hard, dry surfaces or in 
tight turns. The driver may select 2WD, but the shift 
doesn’t take place even though the 4WD light goes 
out. Also, as long as the transfer case doesn’t shift, 
the hubs remain locked and the vehicle remains in 
4WD. If windup in the transfer case is severe, even 
backing up may not release it. 


In order to return to 2WD under these conditions, two 
things must happen. First, if the transfer case doesn’t 
shift right away, the vehicle will have to be driven in 
AWD until the windup is relieved or until the axle warms 
up. Second, when it does make the shift, the driver will 
have to stop the vehicle and go straight in the reverse 
direction for at least ten feet to unlock the hubs. 


NOTE: To determine if driveline windup is causing 
delayed shifts to 2WD, jack the vehicle or lift it ona 
hoist with the wheels free to rotate. This should 
release the driveline windup, if it is present, and the 
transfer case will complete its shift, if windup is the 
problem. 
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Some vehicles have a lot of ‘‘give’’ in the system. 
Softness in suspension and mounts will allow the 
driveline to absorb more windup before it affects 


performance. If driveline windup occurs, the system 
will tighten like a giant rubber band until the tires start 
slipping. A ‘‘tight’’ vehicle will signal the windup 
sooner, usually by a lot of chattering noises. 


DIAGNOSIS AND TESTING 


Road test the vehicle to verify the problem, noting 
road speed, engine speed, speed range where 
the vehicle problem is evident. 


NOTE: Owner driving habits as well as road and 
weather conditions should be noted. 


Raise the vehicle on a hoist and position suitable 
safety floor stands under the vehicle. 


Run the vehicle at the road speed and in the axle 
drive mode (4WD /2WD) where problem exists. 
Verify problem area: 
Engine 
Clutch / Transmission 
Transfer Case 
Front/Rear Driveline Components 
® Front/Rear Drive Axles 
® Front/Rear Brake Systems 
@ Front Axle Locking Hubs 
@® Front/Rear Wheels and/or Tires 


NOTE: If the problem area is indicated to be other 
than the transfer case, refer to the specific 


section or sections of the appropriate shop 
manual. 


Refer to the appropriate owner’s guide for 

operating data, if the problem is verified to be 
driveline or torsional windup, before servicing the 
transfer case assembly. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS, TRANSFER CASE 


CONDITION POSSIBLE SOURCE ACTION 


Transfer case makes noise. @ Incorrect tire inflation pressures Assure that all tires and wheels are 
and/or incorrect size tires and the same size, and that inflation 
wheels. pressures are correct. 

Excessive tire tread wear. @ Check tire tread wear to see if 
there is more than .06 inch 
difference in tread wear between 
front and rear. Interchange one 
front and one rear wheel. Re-inflate 
tires to specifications. 

@ Operate vehicle in all transmission 
gears with transfer case in 2HI, or 
Hi range. 

@ if there is noise in transmission in 
neutral gear, or in some gears and 
not in others, remove and repair 
transmission. 

@ If there is noise in all gears, 
operate vehicle in all transfer case 
ranges. If noisy in all ranges or HI 
range only, disassemble transfer 
case. Check input gear, 
intermediate and front output shaft 
gear for damage. Replace as 

required. If noisy in LO range only, 

inspect intermediate gear and 
sliding gears for damage. Replace 
as required. 


Adjust linkage to provide complete 
gear engagement. Adjust shift 
lever boot. 

@ Tighten mounting bolts. 

@ Lubricate and repair slip yokes as 
required. Tighten flange yoke 
attaching nut to specifications. 

@ Disassemble transfer case. 
inspect sliding clutch hub and gear 
clutch teeth for damage. Replace 

as required. 


Stop vehicle. Drive vehicle in 

reverse for 10 feet. 

@ Drive vehicle 10 miles to warm 
axle, then try to disengage hub 

locks. 


Assure that all tires and wheels are 
the same size, and that inflation 
pressures are correct. 


Internal components. 


4-wheel drive transfer case jumps out 
of gear. 


Incomplete shift linkage travel. 


@ Loose mounting bolts. 
@ Front and rear driveshaft slip 
yokes dry or loose. 


Internal components. 


Locking hubs will not release. Driveline / vehicle torsional lockup. 


@® Extremely cold ambient 
temperatures. 


Driveline /torsional windup. Vehicle 
hop, wheel/tire bounce, vehicle skip. 


Incorrect tire inflation pressures 

and/or incorrect size tires and 
wheels. 

@ Excessive tire tread wear. 

@ Driving vehicle on hard 

surface/dry surface roads or 

areas. Driving vehicle in tight turns. 


@ Refer to vehicle owner’s guide for 
correct usage of vehicle. Advise 
owner. 


Delayed shifts to 2WD. Driveline /torsional windup. Shift transmission into neutral. 


Jack the vehicle or lift on hoist with 
wheels free to rotate. Windup will 
be released and transfer case will 
complete its shift. 

@ Drive vehicle 10 miles to warm 
axle, then try to disengage hub 

locks. 


@ Extremely cold ambient 
temperatures. 
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DIAGNOSIS AND TESTING (Continued) 


5. If the 4WD system slips under load, find what has 
broken or is slipping. To locate where slip is 
taking place, put marks at various possible slip 
points. Test drive the vehicle, then check to see if 
marks at different points are still in the same 
relationship to each other. This will indicate 
where the slippage is taking place or where to 
look for broken parts, if any. 


a. Onvehicles with auto hubs, find a suitable 
place where the vehicle can be tested. Mark 
the components, then drive vehicle without 
backing up. Stop and check the marks to see 
if they are in the same relationship to each 
other. If the vehicle is backed up before 
checking these marks, the hubs rnay re-index 
and not reveal the problem. 


Points of Possible Slippage, Four Wheel Drive 
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Check tires and vehicle loading if the problem is . Driveline noise may be experienced if a vehicle is 
clearly driveline windup and not broken parts. operated in 2WD with the hubs locked. This 


If the transfer case shift control motor operates occurs because the 4WD components are in — 
properly and nothing happens, or if a manual shift motion instead of at rest (the normal condition in 
lever fails to shift the transfer case it will have to 2WD with the hubs unlocked). However, it is 

be serviced. Be sure driveline windup has been important to remember that excessive noise may 
eliminated as a Cause. be a sign of a serious problem. 


NOTE: A problem can arise if the vehicle is 
equipped with a limited slip front axle and the 
front tires are worn differently or are slightly 
different sizes. In this case, operating in 2WD 
with hubs locked can result in steering pull like a 
limited slip rear axle. This will disappear when the 
hubs are unlocked. 
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DIAGNOSIS AND TESTING (Continued) 


Maintenance of the hubs is important. Easy shifting . Norange shift. 


from one operating position to the other requires Attempt to shift into 4H from 2H or 4L results in 
smooth movement of the inner clutch ring. This ring the module clicking and chattering and the 
slides on splines which must be clean and well system stops in 2H 

lubricated. To prevent dirt and water from entering the : 
hub unit, the oil seals must be very carefully installed. If . Atstart up, the vehicle shifts on its own. 
the vehicle is operated where the hub is constantly . Indicator lights don’t register the correct 
submerged in water or mud, the hubs should be information. 

serviced more frequently. The important thing is not to ae ae 
run for long periods with dirt and water in the hubs. Shifting on the fly isn’t smooth and may require 
Start with a short service interval and check for water Stopping in order to complete the shift. 

and dirt. Stretch out the interval as experience shows All these conditions can be best understood by taking 
how dirty they are actually getting. a Close look at a schematic of the electrical system. 


Diagnosis of the Electronic Shift 4x4 Transfer 
Case 


1. Nothing happens (dead system). 
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DIAGNOSIS AND TESTING (Continued) 


Electronic Shift Transfer Case Schematic 
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Power is supplied to the system at three points (P 1, 
P2 and P3 in schematic). 


P1. This is a direct connection to the battery. This 
power drives the electric shift control motor and 
provides current to the instrument cluster lamps. This 
circuit goes to ground G1. 


P2. The electronic shift control module is tied into the 
ignition circuit. This circuit provides power to the 


computer and goes to ground G2. 


P3. Nighttime illumination is provided by a connection 
to the vehicle’s nighttime illumination circuit, which 
goes to ground G3. 
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The electronic shift control module directs power 
depending on the position of the control switches. In 
the schematic, you will notice that inputs and outputs 
to and from the shift module are labeled A, Bor C. A 
circuits are power circuits, B circuits are data circuits 
from sensors and C circuits are activating switch and 
related lamp circuits. 


The B circuits supply data from three sources: The 
speed sensor, the motor position sensor and either a 
park / neutral position switch (for automatic 
transmissions) or a clutch pedal position switch (for 
manual transmissions). 


The speed sensor is important because the vehicle 
must be stopped for a shift into or out of 4L. The shift 
module won’t make the shift if the vehicle is moving. 
The shift module also won't make a shift to 4L or back 
unless an automatic transmission is in neutral or the 
clutch is depressed on a manual transmission. 
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DIAGNOSIS AND TESTING (Continued) 


The motor position sensor indicates the position of the 
shift motor shaft. This shaft turns through 
approximately 270° and should stop at three indexed 
points, 2H, 4H and 4L. The shift control module needs 
to know where the shaft is before making a new shift. 
When this sensor isn’t functioning properly or the 
motor stops slightly off location, the shift control 
module may become ‘‘confused.’’ 


SHIFT MOTOR ROTATION 


4H-4L 
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The C circuits involve the switches on the vehicle’s 
control panel. When everything is working properly, 
activating a switch will result in either a shift from 2H to 
4H or back, or a shift from 4H to 4L or back. The 
default operating mode is 2H. This means that in the 
absence of other instructions, the shift control module 
will assume that the vehicle should be in 2H. If there is 
a failure in the system during shifts or engine start up, 
it will default the vehicle to 2H and permit continued 
operation. 


Nothing Happens (Dead System) 


The obvious first step in diagnosing a dead system is 
to check the power sources, fuses and grounds. If 
these check out, perform the shift control module 
diagnostic test. The following illustration shows the 
module with pigtail A, B and C attachments. The 
diagnostic test button and diagnostic test LED are 
located on the side of the shift control module. 


LED 


SHIFT 
MODULE Hb 


DIAGNOSTIC 
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Disconnect the B and C connectors, turn on the ignition 
and allow 4 seconds for the module to power up. Then 
push the diagnostic test button. If the LED doesn’t 
illuminate, the module is dead and must be replaced. If 
the LED comes on and stays on for 30 seconds, there 
is an error condition and the module will have to be 
replaced. If the module is OK the LED will flash 4 
times. 


During the test, the vehicle isn’t operating, so the shift 
control module isn’t receiving data and initiating shifts. 
If the unit passes the diagnostic test, it’s probably a 
good module. Check for other probable causes, 
although the module may need to be replaced even 
after passing the diagnostic test. 


Sensors 


Check the three sensors with the ignition on. The 
transmission sensors (manual or automatic) should be 
closed with the clutch in, or the automatic shift in 
neutral. The speed sensor should show 225-275 ohms 
with the vehicle stopped. Check at the module 
connection. 


Check both the motor position sensors and the wiring 
harness at B4, B5, B6 and B7 and the input from B8. 
Make sure the harness is OK, then check the contacts 
against the following chart. Each valid combination of 
open and closed switches indicates a different position 
of the motor. For example, at the 4H position, B7 is 
closed, B6 is closed, B5 is open and B4 is open. 
Besides the three main positions (2H, 4H and 4L), 
intermediate positions are also shown — three 
between 2H and 4H and three between 4H and 4L. 
Combinations other than those shown in the chart 
indicate a defective motor sensor assembly. 
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DIAGNOSIS AND TESTING (Continued) 
Shift Motor Positions 
SHIFT MOTOR POSITIONS 

MOTOR : 
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1. Three or more open readings in any position means something is wrong with the motor and sensor assembly. 

2. In Edge 2, if you push 4H the motor moves to the 4H position and the light comes on. 

3. If the motor is in Edge 3, 4H-4L or Edge 4 at start up, it will want to shift to 4H. But this shift requires that the vehicle must be stopped 
and the clutch depressed or the automatic transmission in neutral. Until these conditions are met and the shift is completed, pushing 


buttons won't do anything. 


Check Transfer Case Shift Motor 


To check if the transfer case shift motor is actually 
functioning (because it may be hard to hear it in a noisy 
shop) attach a voltmeter to A4 and A5. Have someone 
activate a shift and look for a brief (one second) 
increase in voltage and listen for the relay to click on, 
then off. 


If there is power present, then the control module is 
trying to run the motor. At this point, unbolt the motor 
and have someone activate a shift again. If the motor 
doesn’t actually turn, it is malfunctioning and must be 
replaced. 


If there is no power to the motor, check both the power 
circuits again and the sensors. If there is incorrect 
sensor data, the module won’t power the motor. 


Check Shift Switches 


If the problem isn’t in the sensors or the motor, check 
the control panel switches. Make this check with the 
ignition on. Disconnect the B and C connections to the 
sensors, so that their data won’t confuse the 
diagnosis. Now check power at the C1 connection at 
the module. There should be 5 volts coming from the 
shift control module to the 4H and 4L switches. Check 
C1, C2, and C3 for short to ground. 


Check the switches themselves by disconnecting C1 
and checking continuity across C1 to C2 and C1 to 
C3. If current passes when the switch buttons are 
pushed, the switches are OK. 


CC11437-A 


Finally, check for a short between C2 and C3 by 
bridging between them and activating the 4H and 4L 
buttons. There are situations where wiring harnesses 
get crushed in such a way that two wires are crushed 
together and short, even though there is no short to 
ground. 


Check Lamps 


To check the lamps, turn the ignition on and ground C4 
and C5. The lamps should light. 


No Range Shift 


If the vehicle won't shift into 4L, check the speed 
sensor and the transmission interlocks (neutral or 
clutch in). Also check the 4L switch (C3) to see if the 
module is getting a signal. Check for corroded 
connections. 


If the vehicle won’t shift back to 4H, follow the proper 
sequence of being stopped and having the vehicle in 
neutral (or clutch in) when pushing the switch. Check 
the 4L switch and the motor position sensor. 


Shift From 2H to 4H Results in Chatter and 
Clicking Noises From the Module, But No Shift 


Typically, in this situation the motor hunts for 4H, but 
overshoots, then hunts back and overshoots the other 
way. After 7-10 seconds, the module returns to the 
default, which is 2H. This problem is normally not the 
sensor input. It is usually the result of the motor running 
too fast or braking too slowly to allow the module to 
position it accurately. The motor must be replaced. 
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DIAGNOSIS AND TESTING (Continued) 


At Start Up, the Vehicle Shifts On Its Own 


This can occur when the motor position sensor 
indicates an intermediate position between 4H and 4L. 
If the vehicle is started in park instead of neutral, when 
the driver first moves the transmission shift lever to 
drive, the transmission passes through neutral. As it 
passes through neutral, the shift module activates the 
shift called for by the misinformation from the motor 
position sensor. On manual transmissions or automatic 
transmissions started in neutral, the shift occurs 
immediately. 


This may be a one-time only event. However, the 
motor position sensor should be checked if it happens 
frequently. 


Indicator Lights Don’t Register the Correct 
Information 


If the dash lights don’t respond, check for no power or 
a burned-out bulb. If the lights are on all the time, 
check for a short to ground. Check to see if the shift 
control module is activating them all as this is a 
malfunction. 


Transfer Case, 4x4 System, General 


If no lights illuminate as you go through the shifts and 
ground power and bulbs are good, then the module is 
at fault or the motor has stopped at an intermediate 
point. 


Shifting on the Fly Isn’t Smooth and May Require 


Stopping in Order to Complete the Shift 


Look for problems with the electric magnetic clutch. If 
the ratcheting or grinding goes on for more than four 
seconds, there may be a problem with power to the 
clutch from the shift control module, the clutch ground 
or the clutch itself. Check the wiring harness as well. 


ADJUSTMENTS 


Refer to Section 07-00, Section 07-07A, or Section 
07-07B for diagnosis and testing of transfer case 
shifting or operating problem. 


07-07-17 
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SECTION 07-07A Transfer Case, Electronic Shift 
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DESCRIPTION AND OPERATION 


Transfer Case 


The Borg-Warner 13-56 Electronic Shift Transfer Case 
is used on Bronco and F- 150 4x4 vehicles with 
automatic transmission. The transfer case transfers 
power from the transmission to the rear axle, and also 
to the front axle when electronically actuated. 


Electronic Shift Control System 


This system consists of a two-switch control system, 
an electronic control module, an electric shift motor 
with an integral shift position sensor, and a speed 
sensor. 


Switch Control System 


There are two control buttons located on the upper 
right corner of the instrument panel for fingertip shift 
control. The two buttons are mounted horizontally and 
are identified as ‘‘4x4’’ and ‘‘LOW RANGE’’. Two 
indicator bar lamps are located in the instrument 
cluster. 


FOUR-WHEEL 
O DRIVE BUTTON 


O 


BUTTON 


C11148-A 


Electronic Control Module 


The electronic control module, located on the right 
cowl side, controls the operation of the transfer case 
in response to inputs to the pushbutton control by the 
vehicle operator, the speed sensor, shift position 
sensor and the neutral safety switch. 


Speed Sensor 


The speed sensor, mounted on the rear of the transfer 
case, tells the electronic control module the speed of 
the vehicle to allow range shifts (in or out of 4L) to 
occur. 


Shift Position Sensor 


The shift position sensor, an integral part of the 
electric shift motor, tells the electronic control module 
the shift position of the transfer case. 


Electric Shift Motor 


The electric shift motor, mounted externally at the rear 
of the transfer case, drives a rotary helical cam which 

moves the 2W-4W shift fork and 4H-4L reduction shift 

fork to the selected vehicle drive position. 
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DESCRIPTION AND OPERATION (Continued) 


Neutral Safety Switch 


Vehicles equipped with automatic transmissions use a 
neutral safety switch which is located on the left side 
of the transmission. Its purpose when dealing with 
electronic shift transfer cases is to allow range shifting 
only when the transmission is in the NEUTRAL 
position. 
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REAR VIEW 
C7427-D 


[item [Description 


Transmission and Extension Housing 
To Rear Axle 

Transfer Case 

Skid Plate 

To Front Axie 

Electric Shift Motor 

Wiring Connector Mounting Bracket 
Shift Position Sensor 

Fill Plug 

Rear Output Frame 

Speed Sensor 

Wiring Harness Connector 

Drain Plug 


OMAN OO A WH = 


Mechanical Operation 


In the 4x2 mode, torque from the transmission is 
transferred to the front input shaft, which in turn drives 
the rear output shaft that drives the rear axle. 


The 2W-4W shift is accomplished when the 2W-4W 
shift fork moves the 2W-4W lockup collar to engage 
the front drive sprocket on the output shaft splines. 
The front drive sprocket turns the chain, which turns 
the front output shaft driven sprocket on the splined 
front output shaft and the front driveshaft. 


The high-low shift is accomplished when the high-low 
shift fork moves the high-low lockup collar to engage 
the planetary gearset assembly to the output shaft. 
Torque from the input shaft is then transferred through 
the sun gear, which then turns the planetary gearset. 
The planetary gearset, which is now engaged to the 
output shaft, provides the gear reduction. 


The unit is lubricated by a positive displacement oil 
pump that channels oil through the bores in the 
transfer case output shaft. 


Electronic Shift Operation 


The transfer case is equipped with a magnetic clutch, 
similar to an air conditioning compressor clutch, which 
is located inside the transfer case adjacent to the 
2W-4W shift collar. The clutch is used to spin up the 
front drive system from zero to vehicle speed in 
milliseconds. This spin-up allows the shift between 
2-high and 4-high to be made at any vehicle speed. 
The spin up engages the front lock hubs. When the 
transfer case rear and front output shafts reach 
synchronous speed, the spring-loaded shift collar 
mechanically engages the mainshaft hub to the chain 
drive sprocket and the magnetic clutch ts then 
deactivated. Shifts between 4-high and 4-low can only 
occur with the transmission safety switches closed 
and the vehicle at a full stop. 


When a control switch on the instrument panel is 
depressed, the electronic control module will analyze 
certain input information and, if all the design 
conditions are met, the electronic control module will 
command the electric shift motor to execute the 
desired function. The inputs required by the electronic 
control module are from the: 


@ transfer case shift position sensor to verify its 
current position 


®@ speed sensor information to verify the vehicle speed 


® neutral safety switch position to verify whether the 
transmission is in the proper shift range for transfer 
case shifting to occur 


After the shift takes place and the motor is turned off, 
the electronic control module will again look at the 
inputs from the shift position sensor to determine if the 
transfer case is in the position that the operator 
selected. Finally, the electronic control module will 
illuminate the shift indication lights located on the 
electronic switch control and the instrument panel to 
indicate that the desired function has been completed. 
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DESCRIPTION AND OPERATION (Continued) 


To check the integrity of these circuits, disconnect the 
harnesses from the electronic control module and 


When the operator selects the drive combination 
through the pushbutton control, an electric motor turns 


a helical cam, which is linked to the high-low and 
2W-A4W shift forks through fork-mounted roller bushing 
assemblies. As the electric motor turns the helical 


cam, the high-low fork bushing rides in a slotted lobe in 
the cam to make the low-high or high-low range 
change; and the 2W-4W fork bushing rides on lobes at 
the end of the cam to make the 2W-4W or 4W-2W 
shift. 


DIAGNOSIS AND TESTING 


Mechanical Operations 


For mechanical diagnosis and testing procedures, 
refer to Section O7-OOB. 


Electric Shift Operations 


If the system operates improperly, or will not operate 
at all, a problem could exist in a control switch, the 
electronic control module, the speed sensor, the 
electric shift motor, the electro-magnetic clutch 
assembly, neutral safety switch or the interconnecting 
wiring. 

Use the following guidelines and test procedures to 
assist in locating the cause of a problem. 


Circuit Protection 


The battery feed circuit, through a circuit breaker, 
provides memory capability for the electronic control 
module. 


Ignition RUN feed circuit, through a fuse, provides 
power for the switches and the electric shift motor. 


The circuit provides power for nighttime illumination of 
the switches located in the instrument panel. 


Control Module Self-Test 


The electronic control module has a diagnostic 
capability of its own circuitry. The self-test procedure 
is as follows: 


1. Remove the five-wire connector and the 
eight-wire connector from the bottom of the 
electronic control module. 


2. Turn the ignition switch to the RUN position. 


3. Activate the self-test switch located on the 
module and note the result: a flashing indicator 
lamp (approximately one flash per second) 
indicates that the control module is functioning 
properly. A steady indicator lamp indicates that 
the control module is inoperative and must be 
replaced. 


Control Module Circuits 


There are three wiring harnesses connected to the 
electronic control module: the eight-wire pigtail 
harness connector; the five-wire harness connector; 
and the eight-wire harness connector. 


perform the following checks. 


TRANSFER CASE 
ELECTRONIC 


MOUNTING 
CONTROL MODULE PLATE 


7E453 


RIGHT DOOR 


NUT-N621905-S2 OPENING 


GROUND SCREW 
801846 


FRONT OF VEHICLE SCREW-381801 


(2 REQ’D) 


C7428-C 


Eight-Wire Pigtail Harness Connector 


1. 


Connect a voltmeter between terminal 8 and 
ground. The voltmeter should indicate battery 
voltage at all times. 


Connect a voltmeter between terminal 7 and 
ground. Then turn the ignition switch to the RUN 
position. The voltmeter should then indicate 
battery voltage. 


CAUTION: In the following sections where 
the use of an ohmmeter is specified, 
remember that an ohmmeter should NEVER 
be connected into a “‘live’’ or powered 
circuit. If the ohmmeter is subjected to a 
powered circuit, severe damage will be done 
to the instrument. The vehicle’s battery 
should be disconnected before performing 
checks on any circuit with an ohmmeter to 
prevent any accidental damage to the 
instrument. 


NOTE: When the battery is disconnected and 
reconnected, some abnormal drive symptoms 
may occur while the Powertrain Control Module 
(PCM) relearns its adaptive strategy. The vehicle 
may need to be driven 10 miles or more to relearn 
the strategy. 


NOTE: When connecting ohmmeter to ground, 
care must be taken to ensure good contact or 
false meter readings may result. 


Connect an ohmmeter Rotunda Number 
007-0000 1 or equivalent between terminal 6 and 
ground. The ohmmeter should indicate less than 
10 ohms. 


Connect an ohmmeter between terminals 4 and 5 
of the wiring harness connector. The ohmmeter 
should indicate less than 10 ohms. 
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DIAGNOSIS AND TESTING (Continued) 


5. Connect an ohmmeter between terminal 3 and . Connect a test lead between terminal 4 and 
ground. The ohmmeter should indicate O ohms. ground. Turn the ignition switch to the RUN 


6. Connect an ohmmeter between terminal 2 and position and observe the electronic switch 
ground. The ohmmeter should indicate 0 ohms. siete The LOW RANGE indicator light should 
illuminate. 


. Connect a test lead between terminal 5 and 
EIGHT-WIRE PIGTAIL HARNESS CONNECTOR ground. Turn the ignition switch to the RUN 
(E25B-14489-GB) position and observe the electronic switch 
control. The ‘'4x4”’ indicator light should 
illuminate. 


FIVE-WIRE HARNESS CONNECTOR 
(D5LB-14489-CA) 


SS _ 


ee 
aT ee Ne ae 


ae 


Transfer Case Motor 

Control (Clockwise) 

2H-4H-4L 

Blu | Switch Feed 
4x4 Switch 


Transfer Case Motor 


Control 


Code 
. oo 
Courter 
aa 
oy 


Brn/Wht Low Range Light 
Electro-Magnetic Clutch m | ge Lig 
(Feed) Gry 4x4 Light 


Ignition Run and 


Battery Feed (Circuit 
Breaker) 
CC6599-B 
Eight-Wire Harness Connector 


1. Connect an ohmmeter between terminal 1 and 
ground. Shift the transmission into the NEUTRAL 
position and observe the ohmmeter. The 

Five-Wire Harness Connector ohmmeter should indicate less than 50 ohms 


1. Connect an ohmmeter between terminals 1 and 2. while the transmission selector lever is in the 
Then depress the 4x4 (2H-4H) switch in the NEUTRAL position. 
electronic switch control. The ohmmeter should . Connect an ohmmeter between terminals 2 and 3. 
indicate less than 50 ohms while the switch is The ohmmeter should indicate 200-350 ohms. 
being depressed. This will check the continuity of the speed sensor 


Connect an ohmmeter between terminals 1 and 3. that is located in the transfer case. 
Then depress the LOW RANGE switch to the 

right of the steering column. The ohmmeter 

should indicate less than 50 ohms while the 

switch is being depressed. 


NOTE: The next two checks are to be made with 
the battery cables connected securely to battery 
terminals. 
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DIAGNOSIS AND TESTING (Continued) 


3. Connect an ohmmeter between terminal 8 and 
terminals 4, 5, 6, and 7, respectively. Refer to the 
following chart for the appropriate ohmmeter 
readings in each transfer case position. 


EIGHT-WIRE HARNESS CONNECTOR 
(E4EB-14489-SA) 


Ohmmeter 
Connection 


Circuit Color 
Position Number Code 
Automatic Transmission 
nea Neutral Safety Switch 
Speed Sensor (Feed) 
Speed Sensor Return 


po | we 
Wire #5, Contact Plate 
4 171 Ppl/Ye! Position Sensor in 
Transfer Case 
Wire #4, Contact Plate 
5 770 Wht Position Sensor in 
Transfer Case 
Wire #3, Contact Plate 
764 Brn/Wht Position Sensor in 
Transfer Case 
poe | ome 


Meter Reading From 
Terminal #8 to #5 


Meter Reading From 
Meter Reading From 


NOTE: SHORT (zero ohms). 
OPEN (infinity) 


Wire #2, Contact Plate 
Org/Wht Position Sensor in 

Transfer Case 

Wire #1, Contact Plate 
Yel/Wht Position Sensor in 

Transfer Case 


CC6601-C 


Main Feed Connector Circuits . Theneutral safety switch feed circuit provides 


The electronic ‘‘Touch Drive’’ four-wheel drive system input to the control module to help determine 
main feed connector to the instrument panel harness alata or not the low range position can be 
connector is located near the middle of the instrument Selected. 

panel. . 4x4 indicator lamp to module. 

This connector contains the following inputs to the . 4x4 switch to module. 


system: . Lowrange indicator lamp. 


1. The battery feed circuit through a circuit breaker 
provides memory capability for the electronic 
control module. 


Ignition RUN feed circuit provides power through 
a fuse for the switches and the electric shift 
motor. 
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DIAGNOSIS AND TESTING (Continued) 


7. The chassis ground circuit provides grounding 
capability for all of the system components 
except for the ‘‘logic ground’”’ of the control 
module, which is grounded separately. 


MAIN FEED CONNECTOR 
E83B-14489-FA 


TRANSFER CASE 
ELECTRONIC 
CONTROL MODULE, MOUNTING 
aEAGG PLATE 


RIGHT DOOR 
NUT-N621905-S2 OPENING 


i 
head Rx & 
| pa 7) =e 


ap] 


ie Ls o, 


GROUND SCREW 
801846 


FRONT OF VEHICLE Seren cata: 


(2 REQ’D) 
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Color 
Code 
iin Logic Ground 


Module to Switch 
Module to 4 Low Switch 
R- 


Low Range Indicator Lamp 


-LB 
Ignition Run and Accessory 
Feed 
x 
4x4 Indicator Lamp 
Battery Feed 


a 4x4 Switch 
Automatic Transmission Neutral 
Start Switch 


CC11149-A 
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DIAGNOSIS AND TESTING (Continued) 


Transfer Case Feed Harness Circuits 


The electric transfer case feed harness contains ten 
wires that carry a variety of signals to and from the 
electronic control module. 


(9) 


/ 
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ELECTRONIC 
TRANSFER 


HARNESS C7430-B 


A listing of the transfer case feed harness circuits and 
their functions follows. 


1. The electro-magnetic clutch feed circuit provides 
a power signal to the clutch coil, from the control 
module when shifting from 2W to 4W drive. 


2. Clockwise rotation of the electric shift motor 
Circuit provides power to drive the shift motor 
through the 2H-4H-4L sequence. If a position is 
selected that would require a shift through an 
intermediate position, the module will respond as 
if each intermediate position was selected, even if 
the 4L position was commanded from 2H. It will 
then fulfill all of the requirements for shifting into 
and out of each intermediate position. 


3. Counterclockwise rotation of the electric shift 
motor circuit provides power to drive the shift 
motor through the 4L-4H-2H sequence. Actuation 
of the low range switch, while in 4L, will cause a 
shift to 4H. Actuation of the ‘4x4’’ switch, after a 
shift to 4H from 4L, will then cause a shift to 2H. 


4. The speed sensor coil feed circuit provides a 
constant signal from the electronic control module 
to the speed sensor located in the transfer case. 


5. The speed sensor coil return circuit provides a 
varying signal (while the vehicle is in motion) from 
the speed sensor to the electronic control 
module. This signal indicates the vehicle speed to 
the microprocessor so that it can control the 
application of the LOW RANGE gear selection in 
the transfer case. 


6. The shift position sensor feed circuit provides a 
power signal from the electronic control module 
to the shift position sensor to energize the sensor. 


Shift position sensor return circuits provide the 
output information signals from the transfer case 
to the electronic control module. This information 
gives the control module the correct position of 
the shaft that turns the helical cam in the transfer 
case. 


ELECTRONIC TRANSFER CASE FEED 
HARNESS 
(E4DB-14489-AA) 


Transfer Case Motor 
Control 
(Counterclockwise) 


Brn 
Transfer Case Motor 
Org Control (Clockwise) 
2H-4H-4L 


4L-4H-2H 


Speed Sensor (Feed) 
Speed Sensor (Return) 


fm 
te ol te 
Wire #5, Shift Position 
771 Violet Sensor in Transfer Case 
(Output to Module) 
Wire #4, Shift Position 
7 770 Wht Sensor in Transfer Case 
(Output to Module) 
Wire #3, Shift Position 
764 Bm/Wht Sensor in Transfer Case 
(Output to Module) 
Wire #2, Shift Position 
763 Org/Wht Sensor in Transfer Case 
(Output to Module) 
pe fom 


Wire #1, Shift Position 
Yel/Wht Sensor in Transfer Case 
(Input from Module) 


CC6608-1A 
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ADJUSTMENTS 


Fluid Level Check 


Remove the fill plug from the rear case. Fluid level 
should be just below the fill plug hole. If the fluid level is 
below this level, fill with Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid XT-2-QDX 
or -DDX (E4AZ- 19582-B) or equivalent to the correct 
fill level. Re-install the fill plug and tighten to 9-23 N-m 
(7-17 ft-lbs). 


Ie. 
<Q 


Coy 
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Za 
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REMOVAL AND INSTALLATION 


4x4 Shift Switch 
Removal and Installation 


1. Remove the instrument panel assembly as 
described in the Body / Chassis Manual, Section 
01-12. 


2. Remove the switch mounting screw and remove 
the switch from the panel and disconnect the 
switch from the wiring. 


3. Toinstall, position the switch in the panel and 
retain with mounting screw. Then connect 
harness connector. 


4. Install the instrument panel assembly . 


INSTRUMENT 
PANEL 


TRANSFER 
CASE CONTROL 
SWITCH 


WIRING 
HARNESS 


C10884-B 


Transfer Case, Electronic Shift 


Control Module 

Removal and Installation 

1. Remove the right cowl panel kick pad. 

2. Remove the two module attaching screws. 


3. Lift out the module and disconnect the three 
wiring connectors. Remove module assembly. 


For installation, follow removal procedures in reverse 
order. 


TRANSFER CASE 
ELECTRONIC 
CONTROL MODULE ae 
7£453 


RIGHT DOOR 
NUT-N621905-S2 OPENING 


GROUND SCREW 
801846 


FRONT OF VEHICLE SCREW-381801 


(2 REQ'D) 
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Electronic Shift Transfer Case 


Removal 


Raise the vehicle on a hoist and position suitable 
safety stands under vehicle. 


If so equipped, remove the nuts, bolts and skid 
plate from the frame. 


Place a drain pan under the transfer case. 
Remove the drain plug and drain the fluid from the 
transfer case. 


Remove the wire connector from the feed wire 
harness at the rear of the transfer case. First 
squeeze the locking tabs, then pull the 
connectors apart. 


CAUTION: Do not pull directly on the wires. 


07-07A-8 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: For detailed instructions on front and rear 
driveshaft removal, refer to Section 05-01. 


VENT HOSE 
MOUNTING 
BRACKET 


Transfer Case, Electronic Shift 


07-07A-9 


& 


LOCKING 
TABS 


TY VL 


C7432-B 


7. Disconnect the vent hose from the mounting 
bracket. 
TRANSFER CASE CAUTION: The catalytic converter is located 
RETAINING BOLTS a beside the transfer case. Be careful when 
PLATE working around the catalytic converter 
€7431-B because of the extreme high temperatures 
generated by the converter. 
5. Disconnect the front driveshaft from front output 8. Support the transfer case with a suitable 
shaft flange. transmission jack such as Rotunda Number 
6. Disconnect the rear driveshaft from the transfer 077-000 19 or equivalent. 
case rear output shaft flange. 9. Remove the six bolts retaining the transfer case 
to the transmission and the extension housing. 
10. Slide the transfer case rearward off the 


Transfer Case Installation 


TRANSMISSION 
EXTENSION 


INSTALL VENT HOSE 
WITH WHITE MARK 
y_ AT THIS LOCATION 


. FRONT OF VEHICLE 


installation 
1. Place anew gasket between the transfer case 


and the transmission extension. 


SHIELD 


transmission output shaft and lower the transfer 
case from the vehicle. Remove the gasket from 
the transfer case and transmission housing. 


C7433-2B 
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07-07A-10 


REMOVAL AND INSTALLATION (Continued) 


2. Raise the transfer case with the transmission 


jack so that the transmission output shaft aligns 
with the splined transfer case input shaft. Slide 
the transfer case forward onto the transmission 
output shaft and onto the dowel pin. Install the six 
transfer case retaining bolts to the extension 
housing. Tighten the bolts to 34-58 N-m (25-43 
ft-lb) in the sequence shown. 


1ST,5TH 
DOWEL 


6TH 7TH 


4TH 2ND 
TIGHTEN CASE TO EXTENSION BOLTS IN THIS SEQUENCE 
C7434-1A 


Remove the transmission jack from the transfer 
case. 


Install the vent hose so that the white marking on 
the hose aligns with the notch in the mounting 
bracket. 


Connect the rear driveshaft to the transfer case 
output shaft yoke. Tighten the bolts to 28-33 N-m 
(20-28 ft-lb) on Bronco or to 11-20 N-m (8-15 
ft-lb) on F-Series vehicles. 


Connect the front driveshaft to the transfer case 
front output shaft yoke. Tighten the nuts to 11-20 
N-m (8-15 ft-lb). 


Connect the wire connectors on the rear of the 
transfer case, making sure that the retaining tabs 
lock. 


Install the drain plug and tighten to 9-23 N-m (7-17 
ft-lb). Remove the fill plug and install 1.9 Liters 
(2.0 U.S. Quarts) of Motorcraft 

MERCON® Multi-Purpose Automatic Transmission 
Fluid XT-2-QDX or -DDX (E4AZ-19582-B) or 
equivalent to the bottom of the fill hole. Instail fill 
plug and tighten to 9-23 N-m (14-22 ft-lb). 


9. Install the skid plate, bolts and nuts to the frame 


1 


and tighten to 20-27 N-m (15-20 ft-lb). 
O. Remove safety stands and lower the vehicle. 


Rear Or Front Output Shaft Oil Seals 
Removal 


1. 


Raise the vehicle on a hoist and position suitable 


safety stands under vehicle. 


Remove the rear or front driveshaft from the 
transfer case output shaft yokes. Wire the 
driveshaft(s) out of the way. 


Remove the output shaft yoke by removing the 
30mm locknut, steel washer and rubber seal from 
the rear or front output shaft and remove the 
yokes. 


Remove the oil seal from the front or rear output 
housing bore with Seal Remover T74P-77248-A 
and Impact Slide Hammer T50T- 100-A. 


Installation 


1. 


Make sure the front or rear output shaft output 
housing bores and faces are free from nicks and 
burrs. Coat the oil seals with Premium Long-Life 
Grease XG-1-C or -K (ESA-M1C 175-B) or 
automatic transmission fluid. Position the oil seal 
into the front or rear output housing bore. Position 


the oil seal into the front or rear output housing 
bore, making sure that the oil seal is not cocked in 
the bore. Drive the oil seal into the bore with 
Output Shaft Seal Installer T83T-7065-B and 
Drive Handle T80T-4000-W. 


Install the yoke, rubber seal, steel washer and 
locknut on the front or rear output shaft. Tighten 
the locknut to 203-244 N-m (150-180 ft-lb) front; 
162-203 N-m (120-150 ft-lb) rear. 


Connect the front or rear driveshaft to the 
transfer case output shaft yokes. Tighten front 
driveshaft-to-transfer case yoke to 11-20 Nem 
(8-15 ft-lb), and Bronco rear circular flange bolts 
to 28-33 N-m (20-28 ft-lb). 


NOTE: F-Series vehicles use a slip-yoke at the 
rear output of transfer case. 


Remove safety stands and lower the vehicle from 
the hoist. 


DISASSEMBLY AND ASSEMBLY 


Transfer Case 
Disassembly 


1. 


2. 


Remove the transfer case from the vehicle as 
outlined in this section. 


Remove the front and rear output shaft yokes by 
removing the 30mm locknut, flat steel washer and 
rubber seal from the output shafts. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13-56 Transfer Case, Electronic Shift 


C10888-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


TRANSFER CASE, ELECTRONIC SHIFT (LEGEND) 
Part Number 


Yoke Assy, Rear (Rear Yoke) 
Flange Assy, Rear (Rear Flange) 


@ Deflector (Serviced as Part 
of 7B214 Assembly) 


@ Yoke (Rear Yoke) (Serviced as Part 
of 7B214 Assembly) 

@ Flange (Rear Flange) (Serviced as 

Part of 7B214 Assembly) 


7B214 


Transfer Case, Electronic Shift 


Description 


art Number 
s 
pe Pin, Pump 


57 


1 


07-07A-12 


Plug, Pipe 
Bott and Washer Assy (1989 and Later) 
Cap Assy, Bearing 


@ Cap, Bearing/Extension (Serviced as 
Part of 7085 Assembly) 


@ Facing, Shift Fork (Serviced as Part 
of 7289 Assembly) 


@ Pin, Roller and Retainer Assy. 
(Serviced as Part of 7289 Assembly) 
ee Retainer (Serviced as Part 
of 7289 Assembly) 
ee Roller, Cam (Serviced as Part 
of 7289 Assembly) 
@@ Pin (Serviced as Part 
of 7289 Assembly) 
@ Fork, Reduction (Serviced as Part 
of 7289 Assembly) 


| Part Number _| 
Se 
81 
7034 
ee 
7005 


0 67 


—_ 
> 


wh 


6 
7 


_ 


ee 


14A206 Bracket, Wiring Harness 


@ Sensor, Speed 


Sensor and O-ring Assy 


21 


Ring, Snap 


Bolt (1989 and Later) 
Cover Assy, Transfer Case 


27 


Spring, Torsion 


@ Bearing, Ball 
127 @ Bearing, Needle 
@ Seal, Oil 


w 


1 


73 @ Bearing, Sleeve 


@ Coil Assy, Clutch 


@ Cover, Transfer Case 
7E290 


37 Spring, Return 


Yoke Assy, Front 


® Deflector (Serviced as Part 
of 7B214 Assembly) 


@ Yoke (Serviced as Part 
of 7B214 Assembly) 


Housing, Clutch 
Part of 7G363 | Hub, Shift Collar 


Part of 7289 


43 


Ring, Snap 


97 


Lockup Assy, 2W-4W 


47 


> | NININ IN ITN IN SIN IN NIN] O® NINES ITN IN PSN ITN IN [ow NENT NIN “IN| N 
S/F SRS /9/9/S/! [PBS MS iolBlSlSls/8/S/z/S 19/8 |x Bs/zEls aba 
~“ SIS5|Slala|~ Sino KIVILIS|N KHlialP(AlVloss =l|n| pio RHA 
SIZ 2 22 | & D> ra) 8 aN) on w/o 
wn 


Ring, Relaiing 

7119 107 
Chain, Drive 

-—] Shatand Pump Assy (Roar Yoke) ee 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Remove the rear output shaft seal using Seal 
Remover T74P-77248-A and Slide Hammer 
T50T-100-A. 


WASHER 
AND 
RUBBER SEAL 


NUT 


| 


ae S) 
a) 
oY | 


(({) 


) 


“G, mT 


DCA 
i 
og 


OUTPUT SHAFT 
C7435-B 


4. Remove the wire connector assembly from the 
mounting bracket on the rear cover. If required, 
remove the two bolts and remove the bracket. 


__ea 
Ao im ROU 
(O) Cd} KOU, 


= ec On, A 
4 pa A a° 
@ [<< . gy SS 
VaR 
Oo AN a — oy \ ~ 
We ase 
YC, | or oF TF 
S f | ; j 
y— 7 OL F V2 
MOUNTING WIRE 
BRACKET CONNECTOR 
C7436-1A 


5. Formasmall hook at the end of a paper clip or 
safety pin. Remove the locking sleeve from the 
wire connector by hooking it with the paper clip or 
safety pin and pulling it up from the bottom. 


CAUTION: Do not damage the wire 
connector locking sleeve. 


BROWN WIRE 
ae #1 CONNECTOR 
WIRE 


CONNECTOR 


GREEN WIRE 
#4 CONNECTOR 


BLUE WIRE 
#5 CONNECTOR 


C6564-1B 


Remove the brown wire from the No. 1 center 
position in the connector. If required, remove the 
green speed sensor wire from the No. 4 
connector position and the blue wire from the No. 
5 connector position. 


yy») 


LIC 
A eAcHeLATE & P77 


) 


LE 
ND, 


) 


BROWN ~ 
WIRE 


ee 


C6565-1B 


Remove the four No. 50 Torx® head bolts 
securing the rear bearing retainer to the cover. 
Pry the rear bearing retainer from the cover using 
a 1/2 inch drive breaker bar between the pry 
bosses and separate the bearing retainer from 
the cover. Remove all traces of RTV Gasket 
Sealant from the mating surfaces of the cover 
and the bearing retainer. 


CAUTION: When removing the RTV sealant, 
use care not to damage the mating surfaces 
of the magnesium cases. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transfer Case, Rear View 


#50 TORX-HEAD 


BOLTS (4 REQ’D) REAR 


BEARING 
RETAINER 


SHIFT 
POSITION 


SENSOR eee! (ss 


#50 TORX-HEAD 
\ COVER ATTACHING 
ELECTRIC ; . - BOLTS (12 REQ'D) 


SHIFT 


©’, 
BAW 


Y 
Sy ge 
>) — 
oa \ 
as . ; 
\e WIRING | | 
\ HARNESS 
CONNECTOR — speED SENSOR 
HARNESS 
REMOVE REAR BEARING RETAINER C7437-2A 


e\ 


” 


“ 


all z 


8. Remove the speed sensor from the rear cover. 


REAR 
OUTPUT SHAFT 


23 ee 


BROWN WIRE CLUTCH COIL 
AND INSULATOR RETAINING NUT 


REMOVE SPEED SENSOR C7438-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove the four bolts attaching the shift motor to 


the rear cover and remove the shift motor. Note 
the position of the triangular shaft extending out 
of the rear cover and the triangular slot in the 
motor. Do not discard the washer under the 
motor support bracket, if present. 


CAUTION: The motor is serviced as a 
complete assembly. Do not remove the 
screws that secure the rear cover to the 
motor gear housing. 


a | 
WA 
NOTE: POSITION OF TRIANGULAR Ne 
SHAFT AND SLOT 
Por 
a tt me —_ C6567-1B 


10. Remove the snap ring on the output shaft 
retaining the upper rear ball bearing using 
appropriate snap ring pliers as shown. 


Transfer Case, Electronic Shift 


| or Wolfe 
REAR 
SNAP 
RING 
PLIERS 


REMOVE REAR BEARING SNAP RING 


C7439-1C 


11. Remove the 12 No. 50 Torx® head bolts that 
retain the front case of the rear cover. Insert a 
1/2-inch drive breaker bar between the pry 
bosses and separate the front case from the rear 
cover. Remove all traces of RTV Gasket Sealant 
from the mating surfaces of the front case and the 
rear cover. 


CAUTION: When removing the RTV sealant, 
use care not to damage the mating surfaces 
of the magnesium housings. 


REAR COVER 


PRY BAR 
CASE 
ASSEMBLY 


REMOVE REAR COVER FROM CASE 
C7440-1B 


07-07A-15 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Remove the front output shaft caged needle 
bearing from the rear cover with Collet 
D80OL-100-T and Impact Slide Hammer 
T50T-100-A. 


13. Remove the rear output shaft bearing from the 
inside of the case using a suitable tool. 


REMOVE REAR COVER FROM CASE ASSEMBLY 
C7441-1A 


Rear Cover Assembly 


O FRONT OUTPUT 
SHIFT SHAFT SHAFT INNER 
foy O 


BORE NCO NEEDLE BEARING 
REAR OUTPUT 
SHAFT BEARING mS —— Lo 
OV SN I 
eae, = Is ‘eo eee 
? \ (\ O 

O 

O 

O 


C7442-B 


14. Remove the nuts retaining the clutch coil 15. Remove the shift shaft bushing and seal from the 
assembly to the rear cover. Pull the assembly rear cover using appropriate tools. 
along with the O-rings and brown wire, from the 
cover. 
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07-07A-17 Transfer Case, Electronic Shift 07-07A-17 


DISASSEMBLY AND ASSEMBLY (Continued) 


16. Remove the snap ring on the output shaft 18. Disassemble the 2W-4W lockup assembly by 
securing the clutch housing. Slide the clutch removing the internal snap ring and pull the lockup 
housing and the 4WD hub off of the output shaft. hub and spring from the collar. 


REMOVE CLUTCH HOUSING RETAINING SNAP RING 


¢ SPRING LOCKUP HUB 
SNAP RING 
COLLAR . / 


DISASSEMBLY 2W - 4W LOCK-UP ASSEMBLY 
C7445-1A 


19. Remove the snap ring retaining the front sprocket 
to the front output shaft. Grasp the rear and front 
sprocket complete with the chain and lift them at 
the same time from the rear and front output 


shafts. 
17. Remove the spring from the shift shaft and lift the 
mode shift fork complete with the shift collar from SNAP RING ) 
the upper rear output shaft sprocket splines. DRIVEN 


SPROCKET 


REMOVE MODE SHIFT FORK AND SHIFT COLLAR 


MODE 


FLAT 
WASHER 


REMOVE SNAP RING — ORIVEN SPROCKET 


5 OS, oe ee Ee a oe 
Cs aie eae ee C7446-C 


ee 
7 — 


ae — 


= ce 


——_— eee 


ioe 


C7444-1A 
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07-07A-18 Transfer Case, Electronic Shift 07-07A-18 


DISASSEMBLY AND ASSEMBLY (Continued) 


22. Lift out the pump screen and remove the output 
shaft assembly with the pump assembled on it. If 
the pump is to be disassembled, remove the four 
bolts from the pump body. Note the position of the 
pump front body, pins, spring, rear cover and 
pump retainer as removed. 


CAUTION: Do not disassemble oil pump 
unless the oil pump retaining bracket has 
been bent or broken, or pump damage is 
indicated. Indications of pump failure are 
blueing or blackening of the pump, or 
loosening of the pump bolts. 


REAR OUTPUT 
SHAFT AND 
OIL PUMP 


<> 
JS 
AG _S 


———s | 


FRONT 
Ta OUTPUT 


CHAIN REMOVAL mart eX SHAFT 
C7447-1A lit 


20. Remove the shift rail by sliding it straight out from 
the shift fork. 


21. Remove the magnet from its slot in the case. 


REAR OUTPUT SHAFT AND OiL PUMP 


C7450-B 


Rear Output Shaft and Oil Pump Assembly 


C7855-D 
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DISASSEMBLY AND ASSEMBLY (Continued) 


|item |Description 


Pump Body Pins 


Cover Pick-Up Tube and Filter 
Spring Cover 
Output Shaft 


(Continued) 
Screws 


23. Remove the high-low shift fork by first rotating it 
until the roller is free from the cam then sliding out 
of engagement from the shifting hub. 


: \ ce oe 
os 


DISASSEMBLY OF HELICAL CAM ASSEMBLY 
C7449-1A 


. Remove the high-low shift hub. 


. Remove the front output shaft from the front 
case. 


. Turn the front case over and remove the front oil 
seal out of the case using Seal Remover 
T74P-77248-A and Slide Hammer T50T-100-A. 


HELICAL 
SHIFTING CAM 


HIGH-LOW CASE 
SHIFT HUB HIGH-LOW 
SHIFT FORK 


REMOVE HIGH-LOW SHIFT FORK 
C7448-1A 


24. Remove the helical cam assembly from the front 
case. If it is necessary to disassemble the helical 
cam assembly, care should be exercised as the 
cam is slid rearward to disengage it from the 
spring. The spring is energized and can release 
violently. The spring must be removed from the 
helical cam and the shaft finger. Do not get your 
fingers in the way when disengaging the spring. It 
will rotate to the point that the spring ends will be 
roughly 180 degrees apart. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


28. Reaching through the front opening of the case 


29. 


with a pair of snap ring pliers, expand the snap 
ring on the input shaft and carrier assembly 
allowing it to drop out of the bearing. The carrier 
assembly, including the input shaft is serviced as 
an assembly only. If the needle bearing or bushing 
is to be replaced in the input shaft, drive out both 
of them through the input shaft splines using 
appropriate tools. 


OY) 


R 
EMOVE INPUT SHAFT BEARING SNAP RING C7851-1A 


Remove the ring gear by prying out the internal 
snap ring and lifting out the gear. 


Transfer Case, Electronic Shift 


ae 


REMOVE FRONT OUTPUT SHAFT BEARING RETAINING SNAP RING 


C7852-1A 


Assembly 


NOTE: Before assembly, lubricate all parts with 
Motorcraft MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or -DDX 
(E4AZ-19582-B) or equivalent. 


Clean all chips out of the case attaching bolt holes. 


1. 


Install the input shaft bearing and the front output 
shaft bearing into the case using Bearing Installer 
T80T-4000-P and Driver Handle T80T-4000-W. 
Install the appropriate internal snap rings 
retaining the bearings in the case. 


2. Install the front output shaft seal into the case 
30. Remove the front input shaft bearing by removing until it is fully seated against the case using 
the internal snap ring securing the bearing to the Output Shaft Seal Installer T86T-7034-CH. 
case and drive it out from the outside of the case 
3. Install the front output shaft through the lower 


31. 


using Bearing Cup Replacer T73T-1202-B and 
Driver Handle T80T-4000-W. 


Remove the front output shaft bearing from case 
by removing the internal snap ring retaining the 
output shaft bearing in the case. Drive the bearing 
out of the case from the front of the case using 
Bearing Cup Replacer T73T-1202-B and Driver 
Handle T80T-4000-W. 


bearing of the case. The front output shaft is 
retained in the case by the front yoke assembly. 
Install the front yoke assembly onto the output 
shaft, the rubber seal, the flatwasher, and the 
locknut. Tighten locknut to 163-203 N-m(120- 150 


ft-lbs). 
LOCKNUT Ao) 


C7853-C 


FRONT OUTPUT SHAFT YOKE 


07-07A-20 
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DISASSEMBLY AND ASSEMBLY (Continued) 


LOCKNUT 


) FLAT 
WASHER 
RUBBER 


REAR OUTPUT SHAFT FLANGE 


C10801-B 


4. Press the needle bearing and bronze bushing into 
the input shaft with the appropriate tools. 


Transfer Case, Electronic Shift 


10. 
11. 


12. 


07-07A-21 


Insert the input shaft and carrier assembly in the 
case through the input shaft bearing being careful 
not to damage the gear teeth when aligning them 
with the ring gear teeth. 


While supporting the input shaft and carrier 
assembly in the case, install a new snap ring on 
the front side of the bearing making sure that it is 
fully seated in the snap ring groove of the input 
shaft. 


Install the upper input shaft oil seal into the case 
using an appropriate tool until it is fully seated 
against the case. 


Reassemble the helical cam assembly by 
engaging one end of the spring on the shaft finger 
and the other end of the spring on the cam finger. 
With the shaft finger secured carefully ina 
soft-jawed vice, turn the cam to wind up the 
spring until the fingers of the cam and the shaft 
are in alignment and slide the cam forward to lock 
the spring in the cocked position. 


Install the cam assembly in the small hole of the 
case with the shaft vertical. 


Lubricate all pump components with clean 
automatic transmission fluid. 


Reassemble pump and output shaft as follows: 


a. Place the oil pump cover, with the word 
‘‘TOP”’ facing the front of the front case, on 
the output shaft. 


b. Install two pins (with the flats facing rear of 
vehicle) with the spring between the pins in 
the oil pump bore in the output shaft. 

c. Place the oil pump body and pick-up tube 
over the shaft and make sure that the pins 
are riding against the inside of the pump 
body. 

d. Place the oil pump rear cover with the words 
‘“TOP REAR’ facing the rear of the case on 
the output shaft. 


NOTE: The word ‘‘TOP’”’ on the front cover 
and the rear cover should be pointing in the 
same direction. 


e. Install the pump retainer with the tabs facing 


INPUT SHAFT the front of the transfer case. 
AND CARRIER ak 
ASSEMBLY f. Install the four retaining screws and rotate 


INSTALL INPUT SHAFT 


NEEDLE BEARING 
C7854-B 


5. Install the ring gear into the slots in the case and 
retain it with the large internal snap ring making 
sure that it is fully seated. 


the output shaft while tightening the screws 
to prevent the pump from binding. Tighten the 
screws to 4-4.5 N-m (36-40 in-lb). 


NOTE: The output shaft must turn freely 
within the oil pump. If binding occurs, loosen 
the four screws and retighten. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Rear Output Shaft and Oil Pump Assembly 


C7855-D 


| ltem [Description 


Pump Body Pins 
Cover Pick-Up Tube and Filter 
Spring Cover 

(Continued) Output Shaft 


Screws 


. Install the high-low shift hub. 


. Install the high-low shift fork by engaging it with 
the shift hub flange and rotating it until the roller is 
engaged with the lower groove of the helical cam. SNAP RING 


. Install the shift rail through the high-low fork bore 
and into the rail bore in the case. 
DRIVEN 


. Install the output shaft and oil pump assembly in WES. SPROCKET 
the input shaft. 


NOTE: Make sure that the external splines of the 
output shaft engage the internal splines of the 
high-low shift hub. Make sure that the oil pump 
retainer and oil filter leg are in the groove and 
notch of the front case. 


. Install magnet in the slot provided in the front 
case. 


. Assemble the following components as outlined: 
a. Assemble the drive sprocket into the chain. 


b. Assemble the driven sprocket into the chain WASHER 
so the word REAR is facing upward. C10886-A 


NOTE: The sprocket will face the rear of the 
vehicle when properly installed. 19. Assemble the 2W-4W lockup assembly as 


Place the sprockets and chain as an follows: 
assembly over the rear and front output a. Position the small end of the tapered 
shafts. compression spring in the lockup collar. 


Install the washer and snap ring that retains 
the lower sprocket to the front output shaft. 


1993 Econoline /F- 150, F-250, F-350/ Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-07A-23 Transfer Case, Electronic Shift 07-07A-23 
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DISASSEMBLY AND ASSEMBLY (Continued) 


b. Place the lockup hub over the large end of 20. Install the lockup assembly and its shift fork over 
the spring and compress the spring while the external splines of the sprocket and the shift 
installing the internal snap ring. rail with the clutch face facing rearward and the 
NOTE: The snap ring holds the lockup long boss of the shift rail facing forward. 
assembly together. 21. Assemble the 4WD return spring over the shift rail 

and against the shift fork. 


SPRING | LOCKUP HUB 22. Place the 4WD hub over the external splines of 


the output shaft. 
t f 23. Place the clutch housing over the splines of the 
Y | output shaft and secure with the appropriate snap 
; Af ring. Make sure that the snap ring is fully seated in 
h | the snap ring groove. 


U 


SNAP RING C10887-A 


installation, Shift Mechanism 


REAR OUTPUT 
SHAFT 


HOUSING 


4W DRIVE 
RETURN 
SPRING 
HELICAL CAM iN 
ASSEMBLY é ZG ys CLUTCH 


HIGH-LOW 
SHIFT FORK 


FRONT OUTPUT 


2W/4W DRIVE 
SPROCKET SHIFT FORK 
cA t Ar aa 
rs) 4 we, ~ ae 
Ge SHIFT 
agi Ss us RAIL 
O 2S ~ f a: 
OD =) Gog: 6 FA DRIVE 
O CHAIN 
C7856-C 


24. Press the front output shaft inner needle bearing 25. Press the rear output shaft bearing into the bore 
in the bore in the cover using appropriate tools. in the cover using appropriate tools. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


26. 


27. 


28. 


29. 


30. 


31. 


32. 
33. 


34. 


Install a new shift shaft bushing and oil seal into 
the cover using appropriate tools. 


SHIFT SHAFT BUSHING AND SEAL INSTALLATION 


C7857-B 


Install new O-rings (if the old rings are cracked or 
broken) on the clutch coil assembly studs and 
grommet. Install the clutch coil assembly from 
inside the rear cover until the wire and studs 
extend through the cover. Install the three nuts 
and tighten to 8-11 N-m (6-8 lb-ft). 


CAUTION: Do not kink or trap the wire while 
seating the clutch coil assembly to the cover. 


Install the rear output shaft oil seal in the bearing 
retainer using the appropriate tool and making 
sure that it is fully seated. 


Coat the mating surface of the front case witha 
very small bead of non-acid cure Silicone Rubber 
E7TZ-19562-A (ESL-M4G273-A) or equivalent. 


CAUTION: If too much Silicone Rubber is 
used when sealing the case halves, it is 
possible for the excess sealant to plug the oil 
filter and cause transfer case failure. 


Place the cover on the case making sure that the 
lower output shaft, shift shaft and shift rail are 
aligned. Install and tighten the 12 No. 50-Torx® 
head case-to-cover bolts to 30-49 Nem (22-36 
ft-lb). 

Install the rear bearing snap ring on the output 


shaft making sure that the snap ring Is fully 
seated in the groove of the shaft. 


Install the speed sensor in its bore of the cover. 
Apply a bead of non acid cure Silicone Rubber, 


E7TZ-19562-A (ESL-M4G273-A), or equivalent, 
to the face of the rear bearing retainer. 


Place the rear bearing retainer onto the rear 
cover and secure with the four Torx® head bolts 
tightened to 30-49 N-m (22-36 ft-lb). 


CAUTION: Do not trap the brown wire 
beneath the bearing retainer. 


Transfer Case, Electronic Shift 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 
45. 
46. 


47. 


48. 


07-07A-24 


Install the rear output shaft yoke assembly onto 
the rear splines of the output shaft. Install the 
rubber seal, flat washer and 30mm locknut on the 
output shaft and tighten to 163-203 N-m 
(120-150 ft-lb). 


Using pliers equipped with soft jaws, rotate the 
triangular shift shaft so it is aligned with the 
triangular slot in the motor. 


Slightly loosen the two nuts that attach the 
slotted support bracket to the end of motor 
house. 


NOTE: Do not loosen the two nuts or studs that 
attach the motor end cap to motor housing. 


Apply non-acid cure silicone rubber 
E7TZ-19562-A (ESL-M4G273-A) or equivalent, 
to motor housing base and install on transfer 
case. 


Install three N800670-S screws along with speed 
sensor 7K470 bracket and tighten to 8-11 N-m 
(6-8 ft-lb). 


Holding the slotted support bracket tight against 
the motor housing end, secure the bracket to the 
transfer case, turning the N802503-S with 
N801723-S 12 lock washer to 8-11 N-m(6-8 ft-Ib). 


Retighten the two nuts that attach the slotted 
support bracket to the end of motor to 2.7-3.4 
N-m (2-2.5 ft-lb). 


NOTE: If the shaft will not stay in the 4H position, 
rotate the shaft clockwise to the 2H position. 
Install the motor and rotate counterclockwise until 
the motor is aligned with the mounting holes. 


Install the brown clutch coil wire to the No. 1 
center terminal, and, if removed, the speed 
sensor green wire to the No. 4 connector position 
and the blue wire to the No. 5 connector position. 
Install the locking sleeve. 


Install the wire connector mounting bracket on the 
rear cover. Install the bolts and tighten to 8-11 
N-m(6-8 ft-lb). 


Install the wire connector to the mounting 
bracket. 


Install the drain plug and tighten to 9-23 N-m (7-17 
ft-lb). 


Install the transfer case as described in the 
Removal and Installation portion of this section. 


Place a 3/8 inch drive ratchet in the fill plug and 
remove the plug. Fill the transfer case with 1.9 
Liters (2.0 U.S. Quarts) of Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid, 
XT-2-QDX or -DDX (E4AZ- 19582-B) or 
equivalent. 


Install the fill plug and tighten to 9-23 N-m (7-17 
ft-lb). 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description | oN Lb-Ft 
Case Half Attaching Bolts 22-36 
Four Wheel Drive Indicator Switch 25-35 


Transfer Case 


Front and Rear Output Yokes to 163-203 120-150 
Rear 

150-180 
Front 


Drain Plug 9-23 


7-17 


Fill Plug 9-23 


Transfer Case to Transmission 34-58 25-43 
Adapter 


Heat Shield to Transfer Case 54-61 


Skid Plate to Frame 20-27 


4 < 
Front Driveshaft to Front Output 11-20 
Yoke 
Rear Driveshaft to Rear Output 28-33 
Circular Flange —Bolt — Bronco 
Rear Driveshaft to Rear Output 11-20 8-15 
Yoke — Nut — F150-F350 4x4 
Oil Pump Cover Screws 36-40 In-Lb 
Clutch Coil Retaining Nuts ee ee ee 
Rear Bearing Retainer 30-49 22-36 
Shift Motor Screws a a 


Support Bracket to Shift Motor 2.7-3.4 
Wire Bracket to Rear Cover 8-11 


SPECIAL SERVICE TOOLS/EQUIPMENT 
Tool Number / 
ne port 
Impact Slide Hammer — at 
2-1/2 Ib. 
TS5OT-100-A 


TOOL-1175-AC 


Seal Remover 
TOOL-1175-AC 


T80T-4000-P 
Bearing Installer 


T74P-77248-A 
Seal Remover 


(Continued) 
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Tool Number / 
Description illustration 
T61L-7657-B 


Oil Seal Installer 
T61L-7657-B 


T85T-7034-AH 
Extension Housing Bushing 
Remover 


T85T-7034-AH 


0 


T85T-7034-BH 


T85T-7034-BH 
Extension Housing Bushing 
Installer 


T80T-4000-W 
Driver Handle 


T86T-7034-CH 
Output Shaft Seal Installer 


T73T- 1202-B 
Bearing Cup Replacer 


T73T-1202-A 
Bearing Cup Replacer 


T83T-7065-B 
Output Shaft Seal Installer 


T83T-7065-8 


Tool Number Description 


D80OL-100-A Blind Hole Puller Set 
D80L-100-T Collet (Universal 1-1/4 to 1-1/2 Inch) 
D80L- 100-H Actuator Pin (Use with Blind Hole Puller) 


ROTUNDA EQUIPMENT 


Tool Number Description 
077-00019 
007-0000 1 Digital Volt-Ohmmeter 


1992 
AHAM INC. - 2014 
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Transfer Case, Manual Shift 07-07B-1 
| 
SECTION 07-07B Transfer Case, Manual Shift 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS REMOVAL AND INSTALLATION (Cont’d.) 
Fluid Level Check ............ccccscsccsvesscvarscncssesceccaces 07-07B-20 Rear Output Shaft Extension Housing Oil Seal, 
DESCRIP TIOW oc siiccssdectveccedsiwedewnsnsvistcacisaucaavexsocsvens 07-07B-1 Slip Spline Type ...........cceseccceccncscscscescccscscscencecs 07-07B-5 
DIAGNOSIS AND TESTING. ..........cscssccsccceenececccecsceces 07-07B-2 SMITT SO VON ceiiicsanscistevecrereinthcectenecbasuceackeestuceeseecees 07-07B-4 
DISASSEMBLY AND ASSEMBLY TRENSTOF COSC iaccsscessscacsrcesccwederdissctnarsciedodiwscseecees 07-07B-2 
VTONSlOl CASO viccosiciwciccisdic wa teeciesceteeceshneidcnceniinens 07-07B-6 SPECIAL SERVICE TOOLS/EQUIPMENT..........sc000 07-07B-20 
REMOVAL AND INSTALLATION SPECIFICATIONS wissicseveternerencectescloosescdeadeeveesedenee 07-07B-20 
Oil Seal, Front Output Yoke (All) And Rear VEHICLE APPLICATION ..........cccccccceccesceccccccecccescvccce 07-07B-1 
Output Flange (Bronco)...........cscscscccssesescecssssene 07-07B-6 


VEHICLE APPLICATION 


F-150-250-350 and Bronco Vehicles 


DESCRIPTION 


The Borg-Warner 13-56 manual shift transfer case is a 
part-time three-piece transfer case. The case is 
magnesium, except for F-350 applications which have 
an aluminum front case half and an opening for a 
power take-off (PTO). The unit is lubricated by a 
positive displacement oil pump that channels oil flow 
through drilled holes in the rear output shaft. The pump 
turns with the rear output shaft and allows towing of 
the vehicle without disconnecting the rear driveshaft. 


On the front case half, the input shaft, front output 
shaft, four-wheel drive indicator switch, and shift lever 
are located. On the rear case half, the rear output 
shaft, output shaft bearing retainer (or slip yoke-type 
bearing retainer), and drain and fill plugs are located. 
Two types of bearing retainers are used: a rear fixed 
output circular flange and a slip-yoke type. 


v2 

BY 

pee 
+ 


Ws 


BORG-WARNER 13-56 — MANUAL SHIFT 
TRANSFER CASE — REAR 


C7860-C 


Description 


Four-Wheel Drive Indicator Switch 
Shift Lever 


(Continued) 
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DESCRIPTION (Continued) 


| Item |Description 


Front Output Shaft Yoke 


Front Output Shaft 
Fill Plug for PTO Use (F-350 Only) 
Front Input Shaft 


DIAGNOSIS AND TESTING 


Refer to Section 07-O0B for diagnosis and testing 
procedures. 


Installation 


1. 


Clean transmission and transfer case gasket 
surfaces and place a new gasket between 
transfer case and adapter. 


Raise the transfer case with the transmission 
jack so that the transmission output shaft aligns 
with the splined transfer case input shaft. Slide 
the transfer case forward onto the transmission 
output shaft and onto the dowel pin. Install the six 
transfer case retaining bolts to the extension 
housing. Tighten the bolts to 34-58 N-m (25-43 
ft-lb) in the sequence shown. 


REMOVAL AND INSTALLATION ae 3RD 
Transfer Case 6TH 7TH 
Removal 4TH 2ND 


Raise vehicle on a hoist and position suitable 
safety stands under vehicle. 


Remove skid plate, if equipped. 


TIGHTEN CASE TO EXTENSION BOLTS IN THIS SEQUENCE 


C7434-1A 


Place a drain pan under transfer case, remove 3. Remove transmission jack from transfer case. 

drain plug and drain fluid from transfer case. 4. Connect rear driveshaft to rear output shaft yoke. 

NOTE: Drain transfer case only if transfer case For Bronco, tighten bolts to 28-33 N-m (20-25 

Hisascomblyisrequred. ft-lb), for F150-250-350 4x4, tighten nut to 11-20 
N-m (8-15 ft-lb). 

Disconnect four-wheel drive indicator switch wire 

connector at transfer case. 5. Connect vent hose (7D494) to transfer case. 

Disconnect front driveshaft from front output 6. Attach the control rod (7A315) between the 

yoke. ‘i transfer case shift lever (7B 106) and the control 
lever assembly (7E06Q). 

Disconnect rear driveshaft from rear output shaft y ; seb , 

yoke. 7. Connect four-wheel drive indicator switch wire 
connector at transfer case. 

Disconnect vent hose (7D494) from transfer 

case. 8. el de front ries 7 ou sae baton 

; ighten nut to 11- -m (8- -ID). On F- 

es aol a cl : Gece dp lbaeelral vehicles, tighten driveshaft to transfer case bolts 
to 28-33 N-m (20-25 ft-lb). 

lever assembly (7E069). ms it) 

CAUTION: When removing the control rod = rab se ¢ saps AAs EM een ee 

: oO 20- -m (15- -lb). 

(7A3 15) from the control lever assembly, do 

So very gently so as not to damage the 10. Install drain plug and tighten to 9-18 N-m (6-14 

control lever assembly. ft-lb). Remove fill plug at rear of transfer case and 

install Motorcraft MERCON® Multi-Purpose 

CAUTION: Catalytic converter is located — Automatic Transmission Fluid XT-2-QDX or -DDX 

sean pe ia Be careful when working (E4AZ-19582-B) or equivalent to the bottom of 

around catalytic converter because of the the fill plug hole. Install fill plug and tighten to 9-23 

extremely high temperatures generated by N-m (7-17 ft-lb). If vehicle is equipped with a PTO, 

the converter. refer to Fill Level Check, Transfer Case with PTO, 

Support transfer case with a transmission jack in this section. 

such as Rotunda Number 077-00019 or 11. Remove safety stands and lower vehicle. 


equivalent. 


. Remove the bolts retaining transfer case to 
transmission adapter. 


. Slide transfer case rearward off the transmission 
output shaft and lower transfer case from vehicle. 
Remove gasket between transfer case and 
adapter. 
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07-07B-3 Transfer Case, Manual Shift 07-07B-3 
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REMOVAL AND INSTALLATION (Continued) 


Transfer Case Installation 


(3} 


~~ S, P 
aN 


FRONT OF VEHICLE Ne 
& 
10 


WN 


—_—— mn WA : 
FRONT oa oe SSE 


TRANSFER CASE INSTALLATION (F-SERIES SHOWN) 


FRONT OF VEHICLE 


SHIFT PATTERN MUST BE 
- PARALLEL WITHIN + 10° OF 
VEHICLE CENTERLINE 


PRIOR TO INSTALLATION 
THE SHIFT BALL MUST BE 
AT ROOM TEMPERATURE 
AND MAY BE WARMED 
TO 60°C-82°C (140°F-180°F) 
AS AN ASSEMBLY AID. 


LEVER INSTALLATION 
VIEW W 


C7861-F 
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REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number Description 
1 


7003 Transmission and Extension 7E067 Lever 
Housing Assembly 7F067 Ball 


N605804-S 100 Bolt 41-55 N-m (30-41 Ft-Lb) 7EO69 Control Lever Assembly 


7086 Gasket 39 1219-S2 Bolt 92-125 Nem 


7A195 Transfer Case Assembly (68-92 Ft-Lb) 
7B106 Shift Lever — Nut (Part of 7EO69 Control 
7E063 Skid Plate ee a 
7A135 Connecting Shift Rod 
Bolt (Part of 7EO69 Control 
(Continued) Hose, Vent 


Shift Lever 


NOTE: Remove the shift ball only if the shift ball, boot 
or lever (7E067) is being replaced. 


Tighten the large pivot bolt to 92-125 N-m (68-92 
ft-lb). 
Attach the vent hose (7D494) into the notch in 


the detent plate so the white mark is flush to the 
outside surface of the plate. 


Install the shift lever (7EO67) into the control lever 
assembly (7E069). Tighten the retaining nut to 
27-38 N-m (20-28 ft-lb). 


Check transfer case for proper shifting and 
operation. 


Removal 
Shift transfer case into 2H. 


Raise vehicle on hoist and position suitable safety 
stands under vehicle. 


Loosen (do not remove) the nut retaining the shift 
handle (7E067) to the control lever assembly 
(7EO69). Remove the shift handle (7E067) from 
the control lever assembly (7E069). 


Remove the vent hose (7D494) from the notch in 
the detent plate. 

Remove the control rod (7A3 15) from the control 
lever assembly (7E069). 


CAUTION: When removing the control rod 
(7A315) off the control lever assembly 
(7EQ69), do so very gently so as not to 
damage the control lever assembly. 


Loosen (do not remove) the large pivot bolt 


holding the control lever assembly (7EO69Q) to the 
detent plate. 


Swing the control lever assembly (7EO69) out of 
the way and remove the two bolts (39 129-S2) 
retaining the detent plate to the transmission 
extension housing. Remove the entire control 
lever assembly from the vehicle. 


TRANSFER CASE DETENT PLATES (LEGEND) 


Detent Plate (All 
Transmissions Except E40D) 


Installation 


1. Prior to installing the control lever assembly, be 
sure the transfer case link (7B 106) is in the 2H 
position (pointing upward). 


Install the two bolts (39 129-S2) to retain the 
control lever assembly (7EO69Q) to the 
transmission extension housing and tighten to 
96-122 N-m (7 1-90 ft-lb). Refer to the following 
illustration for bolt hole application. 


Attach the control rod (7A3 15) to the control 
lever assembly (7EO69). 


Bolt Hole (AOD, ZF Lt. Dty, 
Mazda R2) 
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REMOVAL AND INSTALLATION (Continued) 


Rear Output Shaft Extension Housing Oil Seal, 
Slip Spline Type 
Removal 


1. Raise the vehicle on a hoist and position suitable 
safety stands under vehicle. 


2. Disconnect driveshaft from rear of transfer case. 
Refer to Section 05-01. OIL 


EXTENSION 
HOUSING 


C7863-C 


3. With a screwdriver, pry the oil seal from the 
bearing retainer. The seal may also be removed 
using Slide Hammer T50T-100-A and Seal 
Remover 1T74P-77248-A. Discard the oil seal. 


Oil Seal Remover, Slip Spline Type, Rear Bearing Retainer (Fixed Yoke Similar) 


C OIL SEAL 


, - (nn 


Pe 


SLIDE HAMMER 
T50T-100-A 


tod 
At 
V7 | SEAL REMOVER 
| T74P-77248 


He i a 


Installation 


1. Position the seal in the retainer so the notch on 
the seal faces upward and the drain hole in the 


rubber dust boot faces downward. Drive the seal ay TED Y 
in the retainer using Seal Installer T61L-7657-B. x yy) _, 


SEAL INSTALLER 
T61L-7657-B 


2. Install driveshaft. Refer to Section 05-01. 
3. Remove safety stands and lower vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


Oil Seal, Front Output Yoke (All) And Rear 
Output Flange (Bronco) 


Removal 


1. 


2. 


Raise the vehicle on a hoist and position suitable 
safety stands under vehicle. 


Remove the rear or front driveshaft from the 
transfer case output shaft yoke. Wire the 
driveshaft(s) out of the way. 


Remove the output shaft yoke by removing the 
30mm nut, steel washer and rubber seal from the 
rear or front output shaft and remove the yokes. 


Remove the oil seal from the rear output housing 
bore with Seal Remover T74P-77248-A, and 
Impact Slide Hammer T50T-100-A. 


installation 


1. 


Make sure the output housing bore and face are 
free from nicks and burrs. Position the oil seal into 
the front or rear output housing bore, making sure 
that the oil seal is not cocked in the bore. Drive 
the oil seal into the bore with Output Shaft Seal 
installer T86T-7034-CH. 


Transfer Case, Manual Shift 


07-07B-6 


Install the yoke, rubber seal, steel washer and 
locknut on the front or rear output shafts. Tighten 
the nut to 203-244 N-m (150-180 ft-lb) front; 
163-203 N-m (120-150 ft-lb) rear. 


Connect the front or rear driveshaft to the 
transfer case output shaft yoke. Tighten the bolts 


to specifications. Refer to Specifications in this 
section. 


Check lubricant level. Adjust as required. 


Remove safety stands and lower the vehicle from 
the hoist. 


DISASSEMBLY AND ASSEMBLY 


Transfer Case 
Disassembly 


Remove transfer case from vehicle as outlined in 
this section. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Part 
Number Description 


7005 
7025 
7127 
7005 


7100 
7917 
7D164 
7D126 
7106 
7240 
7289 


7A098 


(Continued) 


Nut (rear yoke/ flange) 


Seal, Oil (rear spline) 
Seal, Oil (rear flange) 


Flange Assy, Rear (rear 
flange) 


Flange (rear flange) 


Assembly) 
Plug, Pipe 
Bolt (1987-88) 


and later) 


Cap Assy, Bearing (rear 
yoke/ flange) 


Seal, Oil (rear spline) 


Extension (rear spline) 
Cap, Bearing (rear 
yoke/ flange) (Serviced as 


ae ieee iit Assembly) Bushing, Assist 
Ing, onap Cam, Shift 
7A443 Bolt (1987-88) Seal. Oil 
Bolt and Washer Assy eed 5 
(1989) Ring, Retaining 


Cover Assy, Transfer Case 
Bearing, Ball 

Bearing, Needle 

Cover, Transfer Case 


7E290 Magnet Gear, Ring 
7219 Spring, Return Gear, PTO (with PTO) 
7917 Ring, Snap Nut 


Hub, Shift Collar 

Ring, Retaining 

Hub Lockup 

Spring, Sleeve Return 
Collar, Lockup 

Rail, Shift 

Fork Assy, Shift, 2W-4W 


70430 Facing, Shift Fork 7034 Barb, Breather 
7917 Ring, Retaining 38 1673-S Bolt (with PTO) 
7119 Washer 7165 Cover, PTO (with PTO) 
7177 Sprocket, Drive 7166 Gasket (with PTO) 
7177 Sprocket, Driven 7005 Case Assy, Transfer 
7A029 Chain, Drive 7B215 Seal, Oil 

7A29 1 Bolt 7917 Ring, Retaining 
7E215 Retainer, Pump 7025 Bearing, Ball 

7A152 Cover, Pump, Rear 7917 Ring, Retaining 
382486-S Clamp, Hose 7025 Bearing, Ball 

7A210 Coupling, Hose 7288 Seal, Oil 


Strainer, Oil 
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Washer (rear yoke/ flange) 


(Serviced as part of 7B214 


Bolt and Washer Assy (1989 


Extension Assy (rear spline) 


Seal, Oil (rear yoke/ flange) 


Part 
Number Description 


Housing, Pump 

Pin, Pump 

Spring, Pump Pin 

Cover, Pump, Front 

Shaft, Output (rear) 

Hub, Reduction 

Ford Assembly Reduction 


Facing, Shift Fork (Serviced 
as Part of 7289 Assembly) 


Retainer (Serviced as Part of 
7289 Assembly) 


Roller, Cam (Service as Part 
of 7289 Assembly) 


Pin 

Fork, Reduction (Serviced 
as Part of 7289 Assembly) 
Switch, 4WD Indicator 
Setscrew 

Lever, Shaft and Pin Assy 
Spring, Assist 


Carrier Assy, Complete (with 
PTO) 

Carrier Assy, Complete 
(without PTO) 


Ring, Retaining 


Washer 

Seal, Oil 

Yoke Assembly, Front 
Yoke (Serviced as Part of 
7B214 Assembly) 

Shaft, Output 

Shaft, Output (optional) 


7061 


Pin Dowel 


Case, Transfer (with PTO) 
Case, Transfer (without PTO) 


7005 


07-07B-9 


DISASSEMBLY AND ASSEMBLY (Continued) 


2. Remove front output shaft yoke nuts, washers, 
and rubber seals and remove the front output 
yoke from the transfer case. On Bronco, repeat 
procedure for rear output circular flange. 


LOCKNUT Ao 


FRONT OUTPUT SHAFT YOKE C7853-C 


3. Remove the four-wheel drive indicator switch and 
aluminum washer from the transfer case. Do not 
lose this washer as it is required for the proper 
operation of this switch. 


REMOVAL FOUR-WHEEL DRIVE INDICATOR SWITCH 


ALUMINUM SPACER WASHER 
NOTE: MUST BE INSTALLED 
(O _)) BETWEEN SWITCH AND CASE 


Ree | | CAN 
ty Vay) 
“¢g \ . 
Dye 
_— 
—— 


\ 


FOUR-WHEEL DRIVE 
INDICATOR SWITCH \ 
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Remove the front and rear output shaft yoke 
seals using Oil Seal Remover T74P-77248-A and 


Slide Hammer T50T-100-A. 
NOTE: A screwdriver may be used to remove the 
seal. Discard seal once removed. 


SEAL REMOVING TOOL 
T74P-77248-A 


ry 
| 


‘ 5 bye 
eed lig 


- 


a 


ee |) 
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SLIDE HAMMER 
TOOL-TS50T-100-A 


SHIFT 
LEVER 


REMOVE FRONT OUTPUT SHAFT SEAL _C7867-1B 
5. Remove the input shaft seal using same tools. 


REMOVE FRONT INPUT SHAFT SEAL 


COVER-POWER 


TAKE-OFF 
SLIDE HAMMER 


SEAL REMOVING TOOL-T50T-100-A 


TOOL-T74P-77248-A C7868-18 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Remove the four No. 50 Torx® head bolts 
securing the rear bearing retainer to the cover. 
Pry the rear bearing retainer from the cover using 
a 1/2-inch drive breaker bar between the pry 
bosses and separate and remove the bearing 
retainer from the cover. Remove all traces of 
silicone rubber from the mating surfaces of the 
cover and the bearing retainer. 


CAUTION: When removing the RTV sealant, 
use care not to damage the mating surfaces 
of the magnesium cases. 


1/2"-DRIVE REAR 
PRY BAR BEARING 
RETAINER 


rf 


REMOVE REAR COVER FROM CASE ASSEMBLY 
C7441-1A 


9. Remove front output shaft inner needle bearing 
from the rear cover with Slide Hammer 


T50T-100-A and Collet D8OL-100-T from Blind 
Hole Puller Set D8OL-100-A or equivalents. 


SLIDE HAMMER 


T50T-100-A 
(Sc 
Gu > 
Si 
REMOVE REAR BEARING RETAINER 
C7869-1A 
7. Remove the snap ring on the rear output shaft COLLET 
retaining the upper rear ball bearing using snap D80L-100-T ing 


ring pliers. 


8. Remove the 12 No. 50 Torx® head bolts that 
retain the front case to the rear cover. Insert a 
1/2-inch drive breaker bar between the pry 
bosses and separate. Lift the front case from the 
rear cover. Remove all traces of RTV Gasket 
Sealant from the mating surfaces of the front 
case and the rear cover. 


CAUTION: When removing the silicone 
rubber, use care not to damage the mating eneentA 
surfaces of the magnesium housings. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


07-07B-11 


DISASSEMBLY AND ASSEMBLY (Continued) 


10. Drive out the rear output shaft bearing from the 
inside of the case using a brass drift tapping it 
lightly with a small hammer so as not to cause any 
damage to the case. 


REAR COVER — REAR OUTPUT SHAFT BEARING/ 
FRONT OUTPUT SHAFT INNER BEARING 


REAR OUTPUT REAR 
SHAFT BEARING COVER 


C10802-A 


11. Remove the snap ring from the output shaft 
securing the shift collar hub. Slide the 4WD hub 
off of the output shaft. 


2WD-4WD Sprockets and Lockup Assemblies, 
Chain Drive and Driven Sprockets 


| item |Description 


Drive Sprocket 
2W-4W Lockup Assembly 
4WD Hub 

Snap Ring 


(Continued) 


Transfer Case, Manual Shift 


07-07B-11 


| tem [Description 


Snap Ring Pliers 
Rear Output Shaft Assembly 
Spring 

Driven Sprocket 

Mode Shift Fork 


TC7872A 


12. Remove the spring from the shift rail and lift the 
mode (2WD / 4WD) shift fork complete with the 
shifting collar from the rear output shaft. 


SHIFT MODE 
FORK AND 
LOCK-UP ASSEMBLY 


“ 


nae 
i 


’! 
an, 
TTT} 
rn 
Uta 
rl 
AAD a) 


i 
| 


fj 
| 
Uh 


f 
uh 


a aS 


REMOVE SHIFT MODE FORK AND LOCK-UP ASSEMBLY 
C7873-1A 


13. Disassemble the 2W-4W lockup assembly by 
removing the internal snap ring and pull the lockup 
hub and spring from the collar. 


2W/4W LOCK UP COLLAR ASSEMBLY 


LOCK UP COLLAR 
TAPERED 
COMPRESSION 
SPRING 
LOCKUP 
f] | HUB 


SMALL 
END LARGE 
END 
SNAP RING 


C7874-B 
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07-07B-12 


DISASSEMBLY AND ASSEMBLY (Continued) 


14. Remove the snap ring retaining the driven 
sprocket to the front output shaft. Grasp the drive 
and driven sprocket complete with the chain and 
lift them at the same time from the drive and 
driven output shafts. 


SNAP RING 


DRIVEN 
SPROCKET 


REMOVE SNAP RING — DRIVEN SPROCKET 
C7446-C 


15. Remove the shift rail by sliding it straight out from 
the shift fork. 


16. Remove the high-low shift fork by first rotating it 
until the roller is free from the cam, then sliding 
out of engagement from the high-low shift hub. 


HIGH-LOW 5 
SHIFT HUB 
HIGH-LOW CF = 
SHIFT FORK 
HIGH-LOW SHIFT FORK AND HUB C7875-C 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Driyatain Apantg9ay INC. - 2014 
ALL RIGHTS RESERVED 


Transfer Case, Manual Shift 


17. Remove the magnet from its slot in the case. 


18. Lift out the pump screen and remove the output 
shaft assembly with the pump assembled on it. If 
the pump is to be disassembled, remove the four 
bolts from the pump body. Note the position of the 
pump front body, pins, spring, rear cover and 
pump retainer as removed. 


CAUTION: Do not disassemble oil pump 
unless the oil pump retaining bracket has 
been bent or broken, or pump damage is 
indicated. Indications of pump damage are 
blueing or blackening of the pump, or 
loosening of the pump bolts. 


OIL PUMP 
RETAINING REAR OUTPUT 
BRACKET SHAFT 


OIL PUMP 
ASSEMBLY 


= ~ aS 
wo ® 
RETAINER HIGH-LOW 
HIGH-LOW 
BRACKET SHIFT HUB 
LOCATING SHIFT FORK 
SLOT IN CASE 


REMOVE OUTPUT SHAFT 


ASSEMBLY WITH OIL PUMP ASSEMBLY 
C7876-1A 


19. Remove the high-low shift hub. 


07-07B-12 


07-07B-13 Transfer Case, Manual Shift 07-07B-13 
RE cn as PS eg ae ee ge ee 


DISASSEMBLY AND ASSEMBLY (Continued) 


20. Turn the front case over and remove the front 22. Remove the ring gear by prying out the internal 
input oil seal from the case using Oil Seal snap ring with a screwdriver and lift out the gear. 
Remover 1T74P-77248-A and Slide Hammer __ 

T50T-100-A. o_ bee | 


REMOVE FRONT INPUT SHAFT SEAL ae | \ 


REMOVE RING GEAR RETAINING SNAP RING C7877-1A 


23. Remove the internal snap ring securing the input 
shaft bearing to the case. 


COVER-POWER // | 


TAKE-OFF 
SLIDE HAMMER 
SEAL REMOVING TOOL-TS5OT-100-A 


21. Reaching through the front opening with a pair of 
snap ring pliers, carefully expand the snap ring on 
the input shaft allowing it to drop out of the 
bearing. The carrier assembly, including the input 
shaft, is serviced as an assembly only. If the 
bearing or bushing is to be replaced, drive out 
both of them through the input spline using 
suitable tools such as a brass drift and a small 
hammer, being careful not to damage the case. 


REMOVE INPUT SHAFT BEARING SNAP RING C7851-1A 
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07-07B-14 Transfer Case, Manual Shift 07-07B-14 
i a A gg em GN ee 


DISASSEMBLY AND ASSEMBLY (Continued) 


24. Remove the input shaft bearing using Bearing Cup REMOVE FRONT OUTPUT SHAFT BEARING 
Replacer T73T-1202-A and Driver Handle 7 


T80T-4000-W. SS | DS 


DRIVER HANDLE 
) T80T-4000-W 


DRIVER HANOLE 
T80T-4000-W 


BEARING CUP 
REPLACER BEARING CUP 
T73T-1202-A REPLACER 
T73T-1202-B Cre 18 
REMOVE INPUT SHAFT BEARING a 
Bsiee 27. Remove the 4WD indicator switch (7E440). 


. 28. Place the shift lever in the NEUTRAL position so 
25. Remove the internal snap ring securing the front the shift cam set screw can be seen through the 
output shaft bearing in the magnesium housing. hole for the 4WD indicator switch. 


29. Remove the set screw using a hex key tool. 


30. Remove the shift lever by sliding it out of the 
case. 


31. Remove the shift cam. 
32. Remove the shift shaft seal by carefully prying it 


out of the case, being careful not to damage the 
magnesium. 


33. Remove the shift cam, assist spring, and assist 
spring bushing from the case. 


SHIFT CAM, LEVER AND SHAFT INSTALLATION 


SHIFT CAM 
ASSIST SPRING 


SHIFTER SHAFT AND 
LEVER ASSEMBLY 


REMOVE FRONT OUTPUT SHAFT BEARING RETAINING SNAP RING 


C7852-1A 


26. Drive the bearing out from the front of the case 
using Bearing Cup Replacer T73T-1202-B and 
Driver Handle T80T-4000-W. 


CAM SET SCREW 
HOLE C7882-B 
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07-07B-15 Transfer Case, Manual Shift 07-07B-15 
Nm a eS a a pe a ee ay ee ee eee 


DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

Before assembly, lubricate all parts with Motorcraft DRIVER HANDLE 

MERCON® Multi-Purpose Automatic Transmission Lemania BEARING CUP 

Fluid XT-2-QDX or -DDX (E4AZ- 19582-B) or [REPLACER 
80T-4000-P 


equivalent. Remove all chips from the bolt holes in the 
case and rear cover. 


DRIVE TRAIN COMPONENTS - EXPLODED VIEW 
INPUT SHAFT 
AND CARRIER RING HIGH/LOW SHIFT HUB 
ASSEMBLY UPPER SPROCKET 
2W/4W SHIFT 


AS 


uF ) <A L> 
POWER TAKE-OFF HIGHLOW SHIFT icy up supe | | ZZ 
GEAR SHIFT FORK RAIL AND FILTER f \ O ; 
C7883-1A SS ~~ [_ AK\ 2 @ 

1. Install the input shaft and the front output shaft | —__=. © _. 
bearings in the case using Bearing Cup Replacer a, Nean 
T80T-4000-P and Driver Handle T80T-4000-W. 

Install the internal snap rings retaining the 
bearings in the case. INSTALL FRONT OUTPUT SHAFT BEARING 


C7885-C 
DRIVER HANDLE BEARING CUP 2. Drive the front output shaft seal into the case until 
T80T-4000-W A ' REPLACER it is fully seated against the case using Oil Seal 
ace KS wee Installer T86T-7034-CH. 
i : 


g 


iN SEAL INSTALLER 
| _ T86T-7034-CH 


INSTALL INPUT SHAFT BEARING IN CASE c7984-C 


FRONT OUTPUT SHAFT SEAL INSTALLATION 
C7886-1B 


3. Install the front output shaft through the lower 
bearing. The front output shaft is held in place in 
the case by the front output yoke and oil seal 
slinger assembly. Install the front yoke assembly 
onto the front output shaft then the rubber seal, 
flat washer and 30mm locknut. Tighten the yoke 
locknut to 163-203 N-m (120-150 ft-lb). 
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07-07B-16 


DISASSEMBLY AND ASSEMBLY (Continued) 


4. 


POWER TAKE-OFF 
DRIVE GEAR 


ee 


Press the needle bearing and bronze bushing into 
the input shaft and carrier assembly with the 
appropriate tools, making sure that the bearing 
and bushing are driven in straight. 


INPUT SHAFT AND 
CARRIER ASSEMBLY 


TAAL 
Ko a Ls 


BRONZE 
BUSHING 
4 
“ARDY Laas 


FRONT INPUT SHAFT AND CARRIER ASSEMBLY 
C7887-1A 


Install the ring gear into the slots in the case and 
retain it with the large internal snap rings making 
sure that it is fully seated. 


Install the input shaft and carrier assembly in the 
case through the input shaft bearing, being 
careful not to damage the gear teeth when 
aligning them with the ring gear teeth. 


While supporting the carrier assembly in position, 
install a new snap ring on the front side of the 
input shaft bearing, making sure that it is fully 
seated in the snap ring groove of the input shaft. 


Install the upper input shaft oil seal into the case 
using an appropriate tool until it is fully seated 
against the case. 


—- 


INPUT SHAFT OIL SEAL 
INSTALLING TOOL 
FRONT CASE 
ASSEMBLY 


INSTALL FRONT INPUT SHAFT Olt SEAL 
C7888-1A 
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Transfer Case, Manual Shift 


11. 


12. 


13. 


Install a new shifter shaft seal into the case using 
an appropriate tool. 


. Install the shift cam assist spring in position in the 


bushing of the shift cam and in the recess in the 
case. 


Assemble the shift cam assembly into the case 
by sliding the shift shaft and lever assembly 
through the case and seal into engagement with 
the shift cam. Install the set screw through the 
holes in the case for the 4WD indicator switch. 


Lubricate all pump parts with clean automatic 
transmission fluid prior to assembly. 


Assemble the pump and output shaft as follows: 


a. Place the oil pump cover with the word TOP 
facing the front of the case. 


b. Install the two pins (with the flats facing 
toward the rear of the vehicle) with the spring 
between the pins and place the assembly in 
the oil pump bore in the output shaft. 


c. Place the oil pump body and pick-up tube 
over the shaft and make sure that the pins 
are riding against the inside of the pump 
body. 


d. Place the oil pump rear cover with the words 
TOP REAR facing the rear of the case. 


NOTE: The word TOP on the front cover and 
the rear cover should be on the same side. 


e. Install the pump retainer with the tabs facing 
the front of the transfer case. 


f. Install the four retaining bolts and rotate the 
output shaft while tightening the bolts to 
prevent the pump from binding. Tighten bolts 
to 4-4.5 N-m (36-40 in-Ib). 


NOTE: The output shaft must turn freely 
within the oil pump. If binding occurs, loosen 
the four bolts and retighten as outlined. 


07-07B- 16 


9 
HAM INC. - 2014 
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07-07B-17 Transfer Case, Manual Shift 07-07B-17 
II I a tl a ag a BE ee ee ee Ed 


DISASSEMBLY AND ASSEMBLY (Continued) 


Rear Output Shaft and Oil Pump Installation 


C7889-B 


|__item |Description | ~Ss|_item |Description 

1 Pump Retainer Oil Pump Body and Pick-Up Tube 
2 Oil Pump Front Cover Output Shaft 

(Continued) Oil Pump Rear Cover 


Retaining Bolts 


14. Install the high-low shift hub. 
REAR OUTPUT 


Install the high-low shift fork by engaging it with SHAFT AND 


the shift hub flange and rotating it until the roller is OIL PUMP 
engaged with the lower groove of the cam. 


. Install the shift rail through the high-low fork bore 
and into the rail bore in the case. 


. Install the output shaft and oil pump assembly in 
the input shaft. Make sure that the external 
splines of the output shaft engage the internal 
splines of the high-low shift hub. Make sure that 
the oil pump retainer and oil filter leg are in the 
groove and notch of the front case. Install the 
magnet in the slot in the front case. 


INSTALLATION — REAR OUTPUT SHAFT AND OIL PUMP 
C11163-A 
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07-07B-18 


DISASSEMBLY AND ASSEMBLY (Continued) 


OiL PUMP 
RETAINER 


OIL PUMP 
ASSEMBLY 
HIGH- HIGH-LOW 
LOW SHIFT FORK 
SHIFT HUB c10898-A 


17. Assemble the following components as outlined: 
a. Assemble the drive sprocket into the chain. 


b. Assemble the driven sprocket into the chain 
so the word REAR is facing upward. 


NOTE: The sprocket will face the rear of the 
vehicle when properly installed. 


Place the sprockets and chain as an 
assembly over the rear and front output 


shafts. 


d. Install the washer and snap ring that retains 
the lower sprocket to the front output shaft. 


18. Assemble the 2W-4W lockup assembly as 
follows: 


a. Position the small end of the tapered 
compression spring in the lockup collar. 


b. Place the lockup hub over the large end of 
the spring and compress the spring while 
installing the internal snap ring. 


NOTE: The snap ring holds the lockup 
assembly together. 


2W/4W LOCK UP COLLAR ASSEMBLY 


LOCK UP COLLAR 

TAPERED 

COMPRESSION 

SPRING 

LOCKUP 
HUB 
4 
—— 
LARGE 


END 
SNAP RING 
C7874-B 


Transfer Case, Manual Shift 


07-07B-18 


19. Install the lockup assembly and its shift fork over 
the external splines of the drive sprocket and the 
shift rail with the long boss of the shift rail facing 
forward. 


20. Assemble the 4WD return spring over the shift rail 
and against the shift fork. 


21. Place the 4WD hub over the external splines of 
the output shaft and secure with the appropriate 
snap ring. Make sure that the snap ring is fully 
seated in the snap ring groove. 


2WD-4WD Sprockets and Lockup Assemblies, 
Chain Drive and Driven Sprockets 


\ —_ (6) - 
6) A a 
) 
X Ae 
(4) ‘- o 
@ We Dann 
6 a= Ny 
i" Ue 
G) Sane BE 
ef. ——— i 
&> Pa 
(Reo oO y 
= \\ SNF. =. cel (9) 
\\ oS 
C7872-D 


| item | Description 


Drive Sprocket 
2W-4W Lockup Assembly 
4WD Hub 

Snap Ring 

Snap Ring Pliers 

Rear Output Shaft Assembly 
Spring 

Driven Sprocket 

Mode Shift Fork 


OMAN OA AWD = 


TC7872A 


22. Press the front output needle bearing in its bore in 
the rear cover using an appropriate tool. 
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07-07B-19 Transfer Case, Manual Shift 07-07B-19 


DISASSEMBLY AND ASSEMBLY (Continued) 


23. Press the rear output shaft bearing into position in 
the cover using an appropriate tool. Install 
bearing snap ring retainer in cover. 


REAR COVER - REAR OUTPUT SHAFT BEARING/ 
FRONT OUTPUT SHAFT INNER BEARING 


FRONT OUTPUT 
REAR OUTPUT REAR SHAFT INNER 


SHAFT BEARING COVER BEARING 
C7871-1A 


24. Install the rear output shaft oil seal in the bearing 
retainer using the appropriate tool and making 
sure that it is fully seated. 


25. Coat the mating surface of the front case with a 
very small bead of non-acid cure Silicone Rubber 
E7TZ-19562-A (ESL-M4G273-A) or equivalent. 


CAUTION: If too much Silicone Rubber is 
used when sealing the case halves, it is 
possible for the excess sealant to plug the oil 
filter and cause transfer case failure. 


26. Place the cover on the case making sure that the 
front output shaft, shift shaft and shift rail are 
aligned. Install and tighten the 12 No. 50-Torx® 
Has case to cover bolts to 30-49 N-m (22-36 
ft-lb). 


27. Install the rear bearing snap ring on the output 
shaft making sure that the snap ring is fully 
seated in the groove of the shaft. 


REAR 


REMOVE REAR BEARING SNAP RING C7439-1C 


28. Apply a very small bead of non-acid cure Silicone 
Rubber ET7Z-19562-A (ESL-M4G273-A) or 
equivalent to the face or the rear bearing retainer 
or rear slip yoke extension housing. 


29. Place the rear bearing retainer or rear slip yoke 
extension housing in its position and secure with 
the four Torx® bolts tightened to 30-49 N-m 
(22-36 ft-lb). 


30. On transfer case with slip yoke rear bearing 
retainer housing, remove the extension oil seal 
using Oil Seal Remover T74P-77248-A and Slide 
Hammer T50T-100-A. Install a new bushing using 
Extension Housing Bushing Installer 
T85T-7034-BH and Driver Handle T80T-4000-W. 
Install a new seal using Oil Seal Installer 
T61L-7657-B. 


31. For fixed yoke models, install the rear output 
shaft yoke and slinger assembly onto the rear 
splines of the output shaft. Install the rubber seal, 
flat steel washer and 30mm locknut on the output 
shaft and tighten to 163-203 N-m (120-150 ft-Ib). 


LOCKNUT 
) FLAT 
WASHER 
RUBBER 
SEAL 
FLANGE 


REAR OUTPUT SHAFT FLANGE 
C10801-B 


32. Install the drain plug and tighten to 9-23 N-m (7-17 
ft-lb). 
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07-07B-20 Transfer Case, Manual Shift 


DISASSEMBLY AND ASSEMBLY (Continued) 


33. Install the 4WD indicator lamp switch with 
aluminum washer into the case. Tighten switch to 
34-47 N-m (25-35 ft-lb). 


34. Install the transfer case as outlined. 


35. Fill transfer case as outlined. 


36. Start engine, check transfer case for correct 
operation. Stop engine and check fluid level. Fluid 
should drip out of level hole. If fluid flows out of 
level hole, the oil pump may not be functioning 
properly. 


ADJUSTMENTS 


Fiuid Level Check 
Transfer Case Without PTO 


Remove the fill plug from the rear case. Fluid level 
should be just below the fill plug. If the fluid is below the 
level, fill with Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX or -DDX 
(E4AZ-19582-B) or equivalent to correct level. 


Transfer Case With PTO 


NOTE: The 13-56 transfer case, when equipped with 
a PTO, requires 4.1 quarts more lubricant than 
transfer cases without a PTO, bringing the total fill 
Capacity to 6.1 quarts. Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid XT-2-QDX 
or -DDX (E4AZX-19582-B) or equivalent is the 
required lubricant to be used in all transfer cases. 


CAUTION: If the proper fill procedures are not 
followed, transfer case or PTO failure could 
result. Transfer cases with PTO’s will have a fill 
plug labeled “‘FOR PTO FILL ONLY”’ on the front of 
the case. 


FILL PLUG FRONT OUTPUT 


(P.T.0. FILL ONLY) SHAT NOIRE 


FRONT OUTPUT 
SHAFT 


FRONT 
INPUT FRONT VIEW 


SHAFT 
C10890-A 


Remove the fill plug labeled ‘‘FOR PTO FILL 
ONLY’”’ trom the front of the transfer case. 


Fill with specified lubricant to the bottom of the fill 
plug hole. 


Install fill plug and tighten to 9-23 N-m (7-17 ft-lb). 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Case Half Attaching Bolts 30-49 22-36 
Four Wheel Drive Indicator Switch 34-47 25-35 


Front and Rear Output Yokes to 163-203 120-150 
Transfer Case Rear; 
150-180 
Front 


Transfer Case to Transmission 34-58 
Adapter 


Heat Shield to Transfer Case 54-61 


Skid Plate to Frame 20-27 

Front Driveshaft to Front Output 11-20 

Yoke — F- 150-250, Bronco 

Rear Driveshaft to Rear Output 28-33 

Yoke — Bolt — Bronco 

Rear Driveshaft to Rear Output 11-20 8-15 

Yoke — Nut — F150-F350 4x4 

Front Driveshaft to Front Output 28-33 

Yoke — F-350 

Control Lever Assembly to 96-122 
Transmission Extension Housing 


Shift Lever Retaining Nut 27-38 


TSOT-100-A 
Impact Slide Hammer — 2-1/2 aot 
Ib. 

TS5O0T-100-A 


TOOL-1175-AC 


Seal Remover (Use with Impact 
Slide Hammer) CE 
TOOL-1175-AC 


T80T-4000-P 
Bearing Cup Replacer 


pan ee 
T80T-4000-P 


T74P-77248-A 
Oil Seal Remover 


T74P-77248-A 


(Continued) 


07-07B-20 


07-07B-21 Transfer Case, Manual Shift 07-07B-21 


SPECIAL SERVICE TOOLS /EQUIPMENT 
(Continued) 


Tool Number / Tool Number / 
Description Iustration Description ilustration 


T61L-7657-B T73T-1202-A 


Oil Seal Installer gy Bearing Cup Replacer 


T61L-7657-B 


T85T-7034-AH 
Extension Housing Bushing 
Remover 


T83T-7065-B 
Output Shaft Seal Installer 


T85T-7034-AH 


T85T-7034-BH 


Extension Housing Bushing 
installer (@ 
Tool Number Description 


Tesi 0et ee D80L-100-A Blind Hole Puller Set 
T80T-4000-W me D80L-100-T Collet (1-1/4 to 1-1/2 Inch) 
Driver Handle ; ; ; 
D80L-100-H Actuator Pin (Use with Blind Hole Puller) 


ROTUNDA EQUIPMENT 
T86T-7034-CH 


Oil Seal Installer = Tool Number Description 
1G 077-00019 


T73T-1202-B 
Bearing Cup Replacer 


eal %e” 


T73T-1202-B 


(Continued) 
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08-00-1 


GROUP 


CLUTCH O G 


(7000) 
SECTION TITLE PAGE SECTIONTITLE PAGE 
GU TC vaste vscecsescee ces evecetedcesedavec see cdccessdacsccuccceeseeuaetens O8-01-1 CLUTCH CONTROLS. .........cccccccccccccccncccncccccccscececcesccs 08-02-1 
CLUTCH GENERAL SERVICE ..........ccscscecsccsnesscscvcccsces 08-00-1 
B 
SECTION 08-00 Clutch General Service 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS CLEANING AND INSPECTION (Cont’d.) 
Alignment Correction, Warner Clutch Release Bear ing......csccccccsssscsscccccsscsvccccccens 08-00-13 
TrANSMISSION........ceccccscccccccccencsccnccccccnccncescnseces 08-00-13 Flywheel Face Rumout..........cccccccscccccescccnsnccsccccsces 08-00-15 
Bleed Procedure for External Slave Flywheel Runout, Crankshaft End Play 
CYNON saz cts nicccaces Corineccsviscskcsceveusdcacecevecunncseeses 08-00-10 CROCK cadissssccesnesedsvescsassioveensacesusdeweacsecdaxcaveuesense 08-00-15 
Bleed Procedure, Concentric Slave Pilot Bearing ASSOmMbly .......ccccsccscensccccssecccccssceesccs 08-00-15 
CONGO cscecsasacecie sescctveentacenccaescscsbaccenscineutceseesieees 08-00-9 Pressure Plate and Covel........ccccscccccscsccecsccesscecces 08-00-14 
Dowel Replacement Procedure. ........scsssccssssececsecs 08-00-13 Slave Cylinder Leaking .........ccscsccssscccscccscccccsccccces 08-00-15 
Flywheel Housing Alignment, Warner DIAGNOSIS AND TESTING 
TrANSMISSION......cccscccsccrcccccccccscccccscscenscssscensasecs 08-00-11 Diagnosis Guldes.........cccscssscscesccsscccccscccscscccscccececes 08-00-2 
Hydraulic Ciutch, Master Cylinder Push rod Testing Procedures .....ccssccccccsccccscccsccscsccccccscscnconces 08-00-7 
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VEHICLE APPLICATION 


F- 150-250-350, F-Super Duty Chassis Cab and 
Commercial Chassis, and Bronco Vehicles Equipped 
with Manual Transmissions 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


08-00-2 Clutch General Service 08-00-2 
a a a a a a 


DIAGNOSIS AND TESTING 


Diagnosis Guides 


CONDITION POSSIBLE SOURCE ACTION 


Clutch thud. @ Excessive engine crankshaft end @ Repair engine per specifications. 
play. 


Refer to the Powertrain Control 
Emissions Diagnosis Manual. 
Clutch vibration (torsional). Vehicle @ Incorrect clutch disc installed. Install specified clutch disc. 
moving — 8 cyl. engine atroad speed |@ After-market (off-brand) clutch Install specified clutch disc. Refer 
49-96 km/h (30-60 mph), 6 cyl. engine disc installed. 

at 49-96 km/h (30-60 mph). Malfunctioning engine. 


to Section 08-01. 
@ Check engine performance, tune 
up engine. Refer to the Powertrain 
Control/Emissions Diagnosis 
Manual. 
Install correct parts. Align 
driveline. Refer to appropriate 
section in Group 05. 


Lubricate conical seat of release 
lever with Premium Long-Life 
Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent. 
Reposition override release lever. 


Gear clash. Clutch disc warped or bent Replace clutch disc. Refer to 
preventing full release. Section 08-01. 
Warped pressure plate. Replace pressure plate. Refer to 
Section 08-01. 

@ Transmission housing Realign housing. 
misalignment. 

@ Pressure plate attaching bolts @ Tighten bolts. 
loose. 

@ Airin hydraulic system. @ Bleed clutch hydraulic system. 


Gear jump-out @ Transmission housing @ Realign housing. 
misalignment. 
Noise — clutch fully engaged. @ Transmission problem. @ Refer to transmission problems 
diagnosis for corrective action. 
Refer to Section 07-00. 


@ Incorrect installation of coupling 
shaft or drive shaft assembly. 


Clutch linkage clicking (popping 
noise). 


Clutch release lever requires 
lubrication. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE SOURCE ACTION 


Start-up chatter during light clutch @ Engine roughness. Tune engine. Check idle speed. 

engagement in low or reverse. Refer to the Powertrain 
Control/Emissions Diagnosis 
Manual. 


NOTE: Can be purchased as a 
separate item. 


Insufficient disc cushion, or Replace clutch disc. 

improperly formed disc segments. 

Throttle linkage improperly Readjust. Refer to Section 07-00. 

adjusted. 

Engine misaligned. Not properly Loosen engine mount bolts, align 

seated on mounts. and center engine so engine 
mounts center in teardrop holes. 
Refer to appropriate section in 
Group 03. 

Body mounts improperly tightened Check for correct front and rear 

(incorrect torque). body mounts, proper installation 
and bolt torque. Refer to Section 
02-03. 

Oil or grease on clutch disc. Correct leak, replace disc, clean 
pressure plate and flywheel friction 
surfaces with clean solvent 
(alcohol base). Deglaze flywheel. 

Glazed flywheel surface. Deglaze flywheel surface with 
coarse emery cloth, stroke parallel 
to machining lines. 

Clutch disc warped or bent (little or Replace clutch disc. Refer to 

no reserve). Section 08-01. 

Pressure plate attaching bolts Replace broken or missing bolts, 

loose or missing. tighten to specification. Refer to 
Section 08-01. 

Loose engine mount attaching Tighten boits. Refer to appropriate 

bolts. section in Group 03. 

Loose transmission and/or clutch Tighten bolts. 

housing attaching bolts. 

Clutch housing loose or Realign. 

misaligned. 

Pressure plate fingers bent, Replace pressure plate. Refer to 

out-of-plane or sticking (will not Section 08-01. 

return, hung-up). 

Release lever (fork) bent, broken Replace release lever. Refer to 

or cracked. Section 08-02. 


Clutch inoperative. Release lever broken. Replace release lever. Refer to 

Section 08-02. 

Pressure plate worn or warped. Replace pressure plate. Refer to 
Section 08-01. 

Clutch hydraulic system leaking Replace hydraulic component that 

externally or internally. leaks externally, or replace clutch 
master cylinder if suspected of 
internal leakage. 

Disc worn or warped. Replace clutch disc. Refer to 
Section 08-01. 

Flywheel worn or warped. Re-face or replace flywheel. 


Clutch noise squeal (engine idling — Pilot bearing in crankshaft not Replace pilot bearing. Seat 
clutch released when cold). square with crankshaft properly in crankshaft. Do not 
(misaligned). grease. Clean input shaft pilot and 
apply coat of light oil for initial lube 
only. Refer to Section 08-01. 
Release bearing. Replace release bearing. Refer to 
Section 08-02. 
Clutch housing misalignment (pilot Align housing. 
bore and face runout). 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE SOURCE 


Squeak (engine off). @ No lube on release rod bushings or @ Replace all worn bushings. Apply 

clutch pedal shaft bushings. Premium Long-Life Grease XG-1-C 
or -K (ESA-M1C75-B) or equivalent 
to inside and outside of bushing 
prior to assembly. 

@ Remove release lever and bearing. 
Daub Premium Long-Life Grease 
XG-1-C or -K (ESA-M1C75-B) or 
equivalent under leading edge of 
retaining clips of release bearing 
and in fulcrum seat of release 
lever. 

@ Tighten all attaching parts to 
specifications. Refer to Section 
11-04 in the Body/ Chassis 
Manual. 

@ Lubricate boot with silicon 

lubricant spray. 


Daub Premium Long-Life Grease 

XG-1-C or -K (ESA-M1C75-B) or 

equivalent at leading edge of 

release lever fingers. 

@ Replace release bearing and 
transmission input shaft retainer. 
Fill annular groove of release 
bearing hub with Premium 
Long-Life Grease XG-1-C or -K 
(ESA-M1C75-B) or equivalent. 

@ Lubricate clutch pedal shaft, 

bushings and pedal support. 


Dry pedal shaft — lube pedal shaft 
and bushings. Check for broken or 
missing clutch pedal assist spring. 
Replace if necessary. Refer to 

Section 08-02. 


Replace disc after washing 

flywheel and pressure plate friction 

surfaces with clean solvent. Refer 

to Section 08-01. Deglaze flywheel 

and pressure plate. 

@ Replace pressure plate. Refer to 
Section 08-01. 

@ Replace facings or complete 

driven disc assembly. 


Lubricate, repair or replace as 
required, then road test. 


@ No lube on release lever at fulcrum 
and/or release bearing hub 
retaining clips. 


@ Loose steering column cover or 
brake and clutch pedal support 
bracket at instrument panel. 


@ Clutch master cylinder push rod 
rubbing in rubber boot. 


No lube at release lever fingers or 
rear face of release bearing. 


Scrubby pedal action and feel. 


@ No lube inrelease bearing hub. 
Scored transmission input shaft 
retainer. 


@ Clutch pedal binding in pedal 
support. 


Pedal hang-up (pedal does not 
return to stop). 


Rattle — engine idling, clutch 
engaged or on light engagement. 


Oil on disc assembly (also caused 
clutch clatter). 


Slipping clutch. 


Broken pressure plate. 


Worn clutch facings. 


Clutch ‘‘squeaks”’ or ‘‘scrapes’’ when 
pedal is depressed. 


Clutch linkage under dash panel 
shows lack of lubrication, binding, 
interference(s), excessive wear or 
misalignment. 

@ Linkage inside clutch housing 
shows lack of lubrication, binding, 
excessive wear or misalignment. 

@ Pressure plate binds or has 
interference, broken or bent 
Belleville spring. 

@ Other (previous problem sources 

Ok). 


@ Lubricate, repair or replace as 
required, then road test. 


@ Replace pressure plate, then road 
test. Refer to Section 08-01. 


@ Perform ‘Inspection and Alignment 
Procedure’’. Refer to Section 
08-00. Repair as required, then 

road test. 
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DIAGNOSIS AND TESTING (Continued) 


POSSIBLE SOURCE 


Clutch chatters during starts. @ Engine rough idle hesitation during @ Adjust or correct engine idle as 
acceleration. ired. , 
NOTE: A light chatter or shudder in the pice, required. Refer to Powertrain 


vehicle when engaging the clutch at aie emissions and Diagnosis 

light throttle is a normal occurrence. . : , :; 
oo @ 

This condition results from the new aie Se eee ee ‘ 

lower numerical axle ratio. It may be appropriate Section in Group 03 

more pronounced in heavily loaded e 5 

vehicles. Drivetrain function and milan, replace -anetightenmounts 


ae required. 
durability are not affected by this e So ete cae bearing or 
chatter condition. Therefore, transmission retainer as required. 
drivetrain components, particularly Refer to Section 08-02 
clutches, should not be replaced or 


ata eas ; @ Correct per shop manual 
basa attempt to eliminate this procedure in this section (Warner 


Transmissions only). 

@ Replace and/or tighten to 
specification. Refer to Section 
08-01. 

@ Replace pressure plate if release 
fingers are more than 0.060 inch 
out-of-plane. Refer to Section 
08-01. 

@ Correct leak, replace disc and 
clean pressure plate as required. 
Refer to Section 08-01. 

@ Replace disc. Refer to Section 
08-01. 

@ Replace pressure plate. Refer to 
Section 08-01. 

@ Reface or replace flywheel. 


@ Engine misaligned, not properly 
seated on mounts. 


@ Engine, transmission, or cab 
mounts misaligned and/or loose. 

@ Release bearing or transmission 
retainer inadequately lubricated, 
misaligned, worn or galled. 

@ Flywheel housing bore and face 
out of alignment (Warner 
Transmissions only). 

@ Loose or missing pressure plate 

attaching bolts. 


@ Bent or out-of-plane pressure plate 
fingers. 


Clutch disc contaminated with oil. 


@ Clutch disc warped, cracked, or 
friction material loose. 

@ Pressure plate warped or shows 
hot spots. 

@ Flywheel warped, or discolored 
(excessive heat). 

@ Inadequate disc cushion, or 

improperly formed disc segments. 


Release bearing worn or damaged. 


@ Replace clutch disc. Refer to 
Section 08-01. 


Replace bearing. Refer to Section 

08-02. 

@ Replace pressure plate assembly. 
Refer to Section 08-01. 

@ Align or replace housing as 
required (Warner Transmissions 
only). 

@ Repair as required. Refer to 

appropriate section in Group 07. 


Lubricate, repair and replace 
linkage parts as required. Refer to 
Section 08-02. 

@ Lubricate or replace parts as 
required. Refer to Section 08-01. 


Clutch noisy. 


@ Pressure plate release fingers 
worn or damaged. 

@ Flywheel housing and engine 
crankshaft out of alignment 
(Warner Transmissions only). 

@ Transmission front extension not 

properly engaged. 


Clutch pedal linkage binding 
(outside of flywheel housing). 


Clutch slips after the pedal is fully 
released. 


@ Transmission input shaft bearing 
retainer and pressure plate worn, 
damaged or lack lubrication. 
Clutch disc worn. 

@ Master cylinder lever (7A554) not 

set correctly. 


Clutch linkage and bushings 

(outside of flywheel housing) worn, 

cracked or bent. 

@ Damaged or worn clutch disc, 
pressure plate or release lever. 

@ Damaged or worn crankshaft pilot 
bearing. 

@ Clutch disc hub spline does not 

move freely on transmission input 


@ Perform master cylinder push rod 
adjustment. 


Repair or replace the damaged or 
worn bushings, levers and rods. 


Clutch does not disengage 
completely. 


@ Replace damaged or worn parts as 
required. Refer to Section 08-01. 

@ Replace bearing as required. Refer 
to Section 08-02. 

@ Repair or replace parts as 

required. 


shaft spline. 
@ Clutch hydraulic system @ Replace clutch hydraulic system 
inoperative. components as required. 


Incorrect clutch disc installed. @ Replace clutch disc. Refer to 
Section 08-01. 

@ Replace and/or tighten to 
specification. Refer to Section 
08-01. 

@ Perform master cylinder push rod 


adjustment. 


@ Loose or missing pressure plate 
attaching bolts. 


@ Master cylinder lever (7A554) not 
set correctly. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION POSSIBLE SOURCE 


Clutch pedal hangs up at top of stroke. | @ Pedal or cross-shaft lever 
interfering with dashboard wiring. 

@ Broken or missing clutch pedal 
assist spring. 

@ Loose clutch pedal attaching nut. 


ACTION 


@ Reroute or tie interfering wires. 
Refer to Section 08-02. 

@ Replace spring. Refer to Section 
08-02. 

@ Tighten nut. Refer to Section 
08-02. 

@ Replace cross-shaft lever. 


@ Improperly positioned cross-shaft 
lever. 

@ Release bearing and hub grinding 

on transmission input shaft bearing 

retainer. 


@ Lubricate bearing hub with 
Premium Long-Life Grease XG-1-C 
or -K (ESA-M1C75-B) or 
equivalent. Replace transmission 
input shaft retainer if worn. 

@ Replace master cylinder or slave 
cylinder as required. Refer to 
Section 08-02. 


Heavy pedal efforts on a fast pedal @ Restriction in hydraulic tubing. @ Replace hydraulic tubing. 
stroke, but normal pedal efforts ona 
slow pedal stroke. 


TC5843F 


@ Hydraulic system (piston) binds 
internally. 


SYMPTOM: CLUTCH NOISE — TESTA 


TEST STEP RESULT P| ACTION TO TAKE 
| A1 | PEDAL ACTION (ENGINE OFF) 


@ With engine off, check for noise and binding 
condition when pedal is depressed and then 
released. 

@ Are noise and binding present? 


| A2 | PEDAL ACTION (ENGINE RUNNING) 


@ With engine running, depress pedal. 
@ lIsnoise present? 


Yes b> 
No > 


GO to A2. 


GO to ‘‘Squeaks”’ or 
‘‘Scrapes”’ Diagnosis 
Charts. 


GO to A3. 
GO to A4. 


Yes 
No 


VV 


NOTE: A light intermittent clucking noise may result 
during pedal application. Some noise under these 
situations will not adversely affect clutch function 
and does not necessarily indicate a failed release 
bearing or out-of-plane pressure plate release 
fingers. Inspection of these components is not 
required unless the noise is excessive. 


| A3_ | CLUTCH ENGAGEMENT 


@ With engine running, check for squealing noise when Yes 
engaging clutch. No 
@ Is squealing noise present? 


| A4 | RELEASE BEARING/PRESSURE PLATE FINGERS 


@ Inspect the release bearing and pressure plate 
fingers for wear. 

@ ls bearing rough/noisy? 

@ Are pressure plate fingers worn? 


ROAD TEST. 
GO to A5. 


VV 


ROAD TEST. 


REPLACE bearing. Refer 
to Section 08-02. 
REPLACE pressure plate 
(refer to Section 08-0 1) if 
release fingers are more 
than 1.52mm (0.060 inch) 
out-of-plane as installed 
on flywheel. CHECK 
flywheel housing bore 
and face alignment, then 
ROAD TEST. 


Yes 
No 


VV 


| AS | PILOT BEARING 


@ Inspect pilot for proper installation, wear and loss of 
lubrication. 
@ ls bearing worn? 


ROAD TEST. 


REPLACE as required. 
Refer to Section 08-01. 


Yes 


VV 


TC4561E 
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DIAGNOSIS AND TESTING (Continued) 


Testing Procedures 
Squeak or Scrubby Noise Test 
1. Work the clutch pedal up and down. 


2. Note any binding condition or lack of lubrication in 
the linkage. To help pinpoint noise it may be 
necessary to disconnect and isolate some 
components. 


Transmission Neutral Gear Rollover or 
Transmission Bearing Noise Test 


1. Let engine idle, placing transmission shift selector 
in neutral position. 


2. Depress clutch pedal. 


NOTE: With the clutch pedal fully depressed, 
transmission input shaft will stop rotating. 


3. If the input shaft bearing or transmission gears 
were Causing a noise, the noise should stop. 


4. If noise is still present, perform Clutch Release 
Bearing (Rotational Underload) Noise Test. 


Clutch Release Bearing (Rotational Underload) 
Noise Test 


NOTE: A light intermittent clicking or rattling noise may 
result during pedal application due to the clutch 
solenoid lockout switch and speed control clicking. 
Some noise under these conditions will not adversely 
affect clutch function and does not necessarily 
indicate a failed release bearing or out of plane 
pressure plate release fingers. Inspection of these 
components is not required unless the noise is 
excessive. 


1. Let the engine idle with the transmission shift 
selector in neutral position. 


2. Depress clutch pedal approximately one inch. 
3. Listen for any change in noise level. 


If the release bearing is the cause of the noise, the 
noise should stop with pedal depressed. Replace 
release bearing. Refer to Section 08-02. 


Bearing Travel Measurement 


F-Series with 7.3L Diesel and 7.5L Gasoline 
Engines, External Slave Cylinder Applications 
(ZF Transmission) 


1. With the clutch pedal depressed fully to the floor, 
measure the external slave cylinder push rod 
travel. 


2. The pushrod should extend 11mm (0.43 inch) 
minimum. Do not replace the clutch hydraulic 
system if the measurement exceeds this 
distance. 


3. If release bearing travel does not meet the travel 
requirements check the reservoir fluid level. 


NOTE: The slave cylinder must be in place when 
checking the fluid level. The proper level is 
indicated by a step on the reservoir. 


Clutch General Service 


08-00-7 


Fill to the specified level with Ford Heavy Duty 
Brake Fluid C6AZ-19542-AA or -BA 
(ESA-M6C25-A) or equivalent DOT 3 fluid. Do not 
overfill. The upper portion of the reservoir must 
accept fluid displaced from the slave cylinder as 
the clutch wears. 


CAUTION: Carefully clean the top and sides 
of the reservoir before opening to prevent 
contamination of the system with dirt, water 
and other foreign material. Remove the 
reservoir diaphragm when checking or 
adding fluid. Carefully replace the 
diaphragm, cover gasket and cover after 
filling. 


If the reservoir requires any fluid, check the 
hydraulic system components for leakage. 


Remove the rubber boots from the cylinder and 
check for leakage past the pistons. A slight 
wetting of the surfaces is acceptable. If 
excessive leakage is evident, replace the leaking 
component. 


F-Series and Bronco with 4.9L and 5.0L Engines 
(T-18 Transmission) 


1. 


With the clutch pedal fully depressed to the floor, 
measure the external slave cylinder push rod 
travel. 


The push rod should extend 17mm (0.67 inch) 
minimum. Do not replace the clutch system if the 
measurement exceeds this distance. 


If release bearing travel does not meet the travel 
requirements check the reservoir fluid level. 


NOTE: The slave cylinder must be in place when 
checking the fluid level. The proper level is 
indicated by a step on the reservoir. 


Fill to the specified levei with Ford Heavy Duty 
Brake Fluid C6AZ-19542-AA or -BA 
(ESA-M6C25-A) or equivalent DOT 3 fluid. Do not 
overfill. The upper portion of the reseyvoir must 
accept fluid that is displaced from the slave 
cylinder as the clutch wears. 


CAUTION: Carefully clean the top and sides 
of reservoir before opening to prevent 
contamination of the system with dirt, water 
and other foreign material. Remove reservoir 
diaphragm when checking or adding fluid. 
Carefully replace diaphragm, cover gasket 
and cover after filling. 


If the reservoir requires fluid, check hydraulic 
system components for leakage. 


Remove rubber boots from cylinder and check for 
leakage past the pistons. A slight wetting of 
surfaces is acceptable. If excessive leakage is 
evident, replace leaking component. 
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Clutch General Service 


08-00-8 


DIAGNOSIS AND TESTING (Continued) 


F-Series and Bronco with 4.9L, 5.0L, and 5.8L 
Gasoline Engines, Concentric Slave Applications 
(Mazda and T-18 Transmissions) 


1. Remove the rubber plug from inspection port in 
side (Mazda) or bottom (T- 18) of transmission 
clutch housing. 


RELEASE BEARING 
TRAVEL INSPECTION 
PORT (RUBBER PLUG 
REMOVED) 

C8891-1A 


2. Position Bearing Travel Gauge Tool D87T-4201-A 
or equivalent through inspection port and against 
the slave cylinder. 


NOTE: The following illustration shows details of 
how service tool can be fabricated locally. 


SERVICE TOOL LAYOUT 
(USED FOR CHECKING CONCENTRIC SLAVE TRAVEL) 


mm 5mm 
or 10 | | | sel 


mm 
NUMBERS AND LETTERS 
TO 1.5mm HIGH 
82.0mm 
175° BEND F 
170° LINES a 152.3mm 
212.5mm 
. 43.14mm 
EDGE VIEW 
| |TRUE BLANK 
C3016-B 


3. Using black plastic bearing retainer rear edge as 
an indicator, take a reading with the clutch pedal 
fully up. 


4. Have an assistant fully depress pedal and take 
another measurement. 


5. Thedifference between the two readings is the 
total bearing travel. 


6. If bearing travel is less than 10.8mm (0.425 inch), 
check the hydraulic reservoir fluid level, then 
inspect the hydraulic system for leaks. Fill the 
reservoir if required. 


7.  Ifaleak is located in system, replace the worn or 
damaged component and bleed system. 


8.  Ifnoleak is found, bleed the system. 


9. Recheck the bearing travel after repairs have 
been completed. 


CAUTION: Carefully clean the top and sides 
of the reservoir before opening to prevent 
contamination of the system with dirt, water 
and other foreign material. Remove the 
reservoir diaphragm when checking or 
adding fluid. Carefully replace the 
diaphragm, cover gasket and cover after 
filling. 


BEARING TRAVEL 
GAUGE 
TOOL-D87T-4201-A 


C8892-B 


Clutch Squeal Test 


A clutch noise sometimes referred to as a ‘‘squeal’’ 
may be evident as the clutch pedal is held down. 


1. Let engine idle, placing transmission shift selector 
in neutral position. 


2. Depress to floor and SLOWLY release clutch 
pedal. 
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DIAGNOSIS AND TESTING (Continued) 


3. If the noise is reduced or eliminated as the clutch 2. Remove cap and diaphragm and fill reservoir to 
pedal is released and the input shaft begins to the top with approved brake fluid only. 


turn, the pilot bearing could be the possible NOTE: Brake fluid must be certified to DOT 3 
Cause. specification. 


NOTE: To keep brake fluid from entering clutch 
housing, route a suitable rubber tube of 
appropriate inside diameter from bleed screw to 


Replace pilot bearing. Refer to Section 08-01. Refer to 
flywheel housing alignment, and inspection and 
alignment procedure in this section if alignment is 
suspect (Warner Transmissions only). 


a container. 
Clutch Chatter and Slippage Test 3. Loosen bleed screw located in the slave cylinder 
A clutch or vehicle vibration called ‘‘chatter’’ is evident body next to inlet connection. 
just as the clutch is released and the vehicle starts to 4. Fluid will flow from master cylinder down tube to 
move. slave cylinder. 
Contamination of the clutch disc friction surfaces, 
causing uneven friction, may make the power transfer BOX END BLEED 
uneven and result in a ‘‘chatter.”’ , WRENCH SCREW 


Oil leakage or grease on the clutch disc is the major 
cause of chatter. 


Loose, misaligned or broken engine mounting(s) can 
cause clutch chatter. 


Overheated clutch from excessive slippage or abuse 
can cause chatter. 


Clutch slippage may have several causes (oil leakage 
on clutch disc, operator abuse, excessively worn 
disc). 


Clutch Interlock Three-Function Switch 


1. Tocheck the clutch interlock switch for proper 
starting function, disconnect the wiring harness 
from the switch. C8888-1B8 


Sana Ree ee ada yee NOTE: The reservoir must be kept full at all times 


while moving the pedal from a full up position to So no additional air enters the system. 
within approximately 25mm (1 inch) of full travel. 5. Bubbles appear at the bleed screw outlet, 
Measurement beyond this point should be a meaning air is being expelled. 


“CLOSED” reading (0 ohms). 6. When the slaveis full, a steady flow of fluid will 
come from the slave outlet. Tighten bleed screw. 


NOTE: Maintain brake fluid level at the step in the 


reservoir at all times. 
a, 7. Depress clutch pedal to floor and hold for 1-2 
: seconds. Release pedal as rapidly as possible. 


Pedal must be released completely. Pause for 1-2 
FRONT OF seconds. Repeat ten times. 


Qa VEHICLE : 
8. Check fluid level in reservoir. The fluid should be 
level with the step when the diaphragm is 


removed. 
9. Repeat Steps 7 and 8 five times. Replace 
ADJUSTMENTS reservoir diaphragm and cap. 

10. Hold pedal to floor. Loosen bleed screw to expel 
Bleed Procedure, Concentric Slave Cylinder additional air. 
4.9L, 5.0L and 5.8L Gasoline Engines NOTE: If bleed screw is opened too far, fluid will 
NOTE: Under normal conditions, disconnecting the Spray OU. 
clutch coupling will not introduce air into the system. If 11. Close screw and release pedal. 
air enters system (spongy pedal, or insufficient 12. Check fluid level. The hydraulic system should 
bearing travel) bleed system. now be fully bled and should release the clutch. 


1. Clean dirt and grease from the cap. 
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ADJUSTMENTS (Continued) 


Bleed Procedure for External Slave Cylinder 


7.3L Diesel and 7.5L Gas or 4.9L and 5.0L with 
T-18 (Four Speed) Transmission 


1. Clean reservoir cap and slave cylinder in area of 


the tube connection. 

2. Remove slave cylinder from the transmission bell 
housing. 

3. Usea3/32-inch diameter punch to drive out tube 
holding pin. 


4. Remove the tube from the slave cylinder and 
place tube end into a container for waste fluid. 


NOTE: The tube is connected to the master 
cylinder, so keep the reservoir cap tight to 
minimize fluid loss. 


5. Hold slave cylinder so connector port is at 
highest point, by tipping cylinder to approximately 
30 degrees. Fill with approved DOT 3 brake fluid 
through connector port. 


NOTE: It may be necessary to ‘‘rock’’ slave 
cylinder around or push gently on push rod to 
expel all the air. Pushing on push rod too hard will 
cause fluid to spray out of the connector hole. 


NOTE: Do not allow any moisture or foreign 
matter to enter slave with brake fluid. 


6. When all the air is expelled from the slave 
cylinder and no more bubbles come out of the 
port hole, install slave cylinder. 


C0028-1A 


NOTE: Fluid is expelled from the connector port, 
as the push rod is compressed attaching it to the 
transmission and lever. 
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08-00-10 


Gravity fill the master cylinder and tube as 
follows. 


@ Remove the reservoir cap and diaphragm. 


@ Fluid should flow out the open end of the tube 
into waste container. Be sure to keep the 
reservoir full. 


@ When fluid is flowing out in a steady, 
uninterrupted flow and fluid is level with step in 
reservoir, install cap and diaphragm. 

@ Install end of tube into slave cylinder. 

@ Replace pin holding tube to slave cylinder 
body. 


System should be bled and functioning properly. 


@ To verify proper system function, set parking 
brake and put vehicle in neutral. 


@ Start vehicle and shift into reverse gear. 


@ If gears grind, other components may be 
Causing the concern. 


@ Check slave cylinder push rod travel as 
described in this section. 


Alternate Method 
1. Gravity bleed system in place. 


2. Fromunder vehicle, with slave cylinder bleed port 
closed, push external part of release lever slowly 
toward front of vehicle and release. Repeat this 
cycle 10-15 times until you no longer hear 
bubbles in the master cylinder. 


NOTE: If release lever cannot be moved toward 
front of vehicle, the master cylinder lever is 
incorrectly set. Replace lever. Refer to hydraulic 
master cylinder push rod adjustment procedure. 


Hydraulic Clutch, Master Cylinder Push rod 
Adjustment, F-Series and Bronco 


To determine if the clutch master cylinder push rod and 
cross-shaft lever pin are in the correct relationship, 
disconnect the push rod and note if it will reassemble 
to the pin. When the pushrod is disconnected from the 
pin, the clutch master cylinder piston is fully retracted 
rearward and the clutch pedal blade is contacting the 
rubber bumper up stop. 


If the two components are not in alignment, perform 
the following only in this sequence: 


Tighten left side clutch pedal attaching nut left 
side. 


Install clutch master cylinder push rod to the 
cross-shaft lever pin. 


Stroke clutch pedal several times to reset 
position of shaft to pedal slot. 


NOTE: This step is mandatory. 
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ADJUSTMENTS (Continued) 


Again, remove the clutch master cylinder push 
rod from lever pin and evaluate alignment. If the 


two components are still not in alignment, replace 
the cross-shaft lever. If the push rod is aligned 
with the pin, no further action is required. 


Flywheel Housing Alignment, Warner 
Transmission 


NOTE: The Mazda R2 and the S5-42 ZF transmission 
cases are built with integral flywheel housings. Due to 
this design, there are no alignment procedures 
required. 


Inspection and/or alignment of the flywheel housing is 
indicated when symptoms exist of excessive 
transmission gear wear, transmission jumping out of 
gear, driveline vibration, clutch pedal vibration or 
scrubby feel, pilot bearing noise, release bearing 
noise, or excessive clutch spin time. Common 
complaint area or obvious misadjustment should 
always be checked and corrected prior to checking 
alignment, to be sure the basic system is in working 
order. 


Inspection and Alignment Procedure, Warner 
Transmission 


1. Remove the transmission and flywheel housing 
from the vehicle. Refer to appropriate section in 
Group 07. 


Inspect, clean and/or remove all nicks, burrs, 
paint and all other foreign material from the 
following: 


a. Front and rear face of flywheel housing. 


Flywheel housing bore surface. 


Rear face of engine block. 
Rear engine plate. 


Flywheel housing and engine block dowels. 
Replace missing or damaged dowels. 


Install the flywheel housing and rear engine plate 
to the engine and tighten the mounting bolts to 
specification. Refer to the appropriate section in 
Group 07. 


NOTE: During the following measurement, the 
disc hub should be wedged to prevent play (some 
diesel installations may have some play). 
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FLYWHEEL HOUSING SPECIAL SERVICE TOOLS 


—_—_—_—_-"— DIAL INDICATOR 
[ DIAL INDICATOR -] SUPPORT BAR 4” 
ASSEMBLY SPECIAL T75L-4201-B 


| TOOL-4201-C | 


DIAL INDICATOR PLACE RUBBER BAND HERE 
TO PRELOAD LEVER 


FOR BORE RUNOUT 


ys 


LEVER ATTACHMENT 


UNIVERSAL BRACKET T75L-4201-A 
BASE POST | PLACE MASKING TAPE HERE 
TO HOLD CLAMP 


DURING INSTALLATION 
IN CLUTCH HUB 


CLAMP (SPLIT COLLET) 
2 PROVIDED — 1 LARGE, 
CLUTCH HOUSING ALIGNMENT 1 SMALL 

TOOL T75L-6392-A C6218-C 


ATTACHING NUT 


Install Clutch Housing Alignment Tool 
T75L-6392-A, with dial indicator base post 
attached through the flywheel housing bore into 
the clutch disc. 


Tighten the nut on the end of the post assembly 
until the clamp (split collet) on the opposite end of 
the assembly grips the clutch disc splined hub 
tightly. 


NOTE: Up, down, or side movement of the post 
assembly must not be evident during the bore and 
runout test procedure. If any movement is 
detectable, the nut should be further tightened 
until movement is stopped, otherwise erratic 
readings will result. 


08-00-11 


08-00-12 


ADJUSTMENTS (Continued) 


6. To facilitate installation of the collet to the clutch 
disc hub, place a short piece of masking tape 
halfway around the collet to hold it at its smallest 
diameter until it can be inserted and tightened. 


COLLET MUST BE 
TIGHTENED SUFFICIENTLY TO 
PREVENT ALL POST 
MOVEMENT 


CLUTCH DISC 


ATTACHING NUT 


UP-DOWN OR SIDE-TO-SIDE 
MOVEMENT SHOULD NOT BE 
NOTICEABLE HERE 


C6219-B 


7. Tocheck face runout, install Dial Indicator 
TOOL-420 1-C, on the base post using the 
universal bracket and short support bar Tool 
T75L-4201-B provided with the alignment kit. 


8. Position the dial indicator so the indicator button 
contacts a circumference just outside the 
transmission pilot hole. Tighten the universal 
clamp securely. 


9. Push the crankshaft rearward to remove any end 
play. Set the dial indicator to zero. 


10. Holding crankshaft in the rearward position, 
rotate the crankshaft through one complete 
revolution by using a wrench on the crankshaft 
pulley attaching nut. Removal of spark plugs will 
relieve compression and ease crankshaft 
rotation. The dial indicator should return to zero 
after one revolution unless end play or a loose 
alignment post has affected the reading. 


11. During Step 10, the greatest variation between 
indicator readings for one revolution should be 
recorded. 


NOTE: A small mirror will be necessary during 
this procedure for viewing the dial indicator 
through its complete rotation. 


12. To verify the reading in Step 11, the procedure 
should be repeated a second time. 


Clutch General Service 


UNIVERSAL 
BRACKET 


13. 


14. 


15. 


16. 


17. 


18. 


08-00-12 


HOUSING FACE RUNOUT CHECK — TYPICAL 


INDICATOR 
BUTTON 


/ 
DIAL INDICATOR 
FACE OF HOUSING (MUST BE 
CLEAN AND FREE OF NICKS, 
BURRS, OR FOREIGN MATERIAL) 
C6740-C 


After completion of the face runout check, install 
the dial indicator lever attachment to the dial 
indicator and position the assembly to check bore 
runout. Install rubber band to lever prior to 
installation of lever, to preload the dial indicator 
for bore readings. 


NOTE: The rubber band should be installed just 
snug enough to provide a light pressure of the 
lever tip on the bore of the housing. If the rubber 
band is too tight, it may bind the dial indicator or 
distort the reading. 


Zero dial indicator and rotate crankshaft through 
one revolution as in Step 10. Record greatest 
variation between the indicator readings for the 
complete crankshaft revolution. 


NOTE: Verify reading by repeating procedure a 
second time. 


lf maximum variation measurements obtained in 
Steps 11 and 14 show face runout exceeds 
0.254mm (0.010 inch) and/or bore runout 
exceeds 0.38 1mm (0.015 inch), refer to 
Alignment Correction below. 


Before re-assembly of transmission to flywheel 
housing, clean and inspect the front mounting 
face of the transmission. 


Remove any nicks, burrs, paint or foreign material 
for alignment between the components. 


Check transmission Welsh plugs for proper 
installation. 
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ADJUSTMENTS (Continued) 


19. If the dowels on flywheel housing or rear face of 
engine are missing or damaged, refer to dowel 
removal and installation procedures in this 
section. 


@ 
BASE POST 
0 —_ 


DIAL INDICATOR 


LEVER TIP RIDES ON 
BORE SURFACE. THIS 
SURFACE MUST BE CLEAN 
AND FREE OF NICKS, 
BURRS, OR FOREIGN MATERIAL 


RUBBER BAND SHOULD BE SNUG 
AND PROVIDE LIGHT PRESSURE 
OF LEVER TIP ON BORE OF HOUSING 


LEVER ATTACHMENT TOOL 
WITH RUBBER BAND 
IN POSITION FOR PRELOAD 


Alignment Correction, Warner Transmission 


Since any change in face alignment will change bore 
alignment, it may be possible to correct bore alignment 
by changing the face alignment. Face alignment can be 
changed by shimming between the flywheel housing 
and engine. The following illustration shows the type of 
shim which can be fabricated. 


The shim required is one-half the maximum (minus) 
indicator reading and should be located at the point of 
maximum (minus) indicator reading. 


If both the bore and face alignment are out of limits, 
shim between the flywheel housing and engine to bring 
the face alignment within limits. Check bore alignment. 


If the bore alignment is out of limits and face alignment 

is within limits, shim the flywheel housing to the limit of 

face misalignment and check the bore alignment. If it is 
still not within limits, replace housing. 


Clutch General Service 


Fabricated Flywheel Housing Shim 


16.87men (6/8 INCH) 


38.imm (1% INCH) 


12.70mm 
(% INCH) 


Dowel Replacement Procedure 


1. Use adrift pin on through holes and vice grip 
pliers or a similar tool on blind holes to remove 
dowels. 


NOTE: Dowels should be pulled or driven from 
their seat. Do not damage surface area around 
the dowel. 


Install all solid type dowels by driving into place 
using a brass or plastic mallet. 


NOTE: Drive dowel squarely into place until fully 
seated. Do not damage the surrounding surface 
area. 


CLEANING AND INSPECTION 


Clutch Release Bearing 


Wipe all oil and dirt off the release bearing. The 
bearing is prelubricated and should not be cleaned 
with solvent. On all vehicles, the clutch release bearing 
and hub are serviced as a single unit. Do not 
disassemble for inspection or replacement. 


Inspect the release bearing as follows: 


1. Hold the bearing, hub and back plate and rotate 
outer race while applying a compressive 
pressure. If bearing rotation is rough, replace 
bearing. 


Inspect /remove any surface scoring or burrs that 
may impede the sliding motion of the release 
bearing on the transmission input shaft retainer. 
Any scoring or burrs should be polished off with a 
fine grade emery paper. 


Prior to installation, lubricate for release bearing 
operation with lithium base grease such as Premium 
Long-Life Grease XG-1-C or -K (ESA-M1C75-B) or 
equivalent, at the following points: 


1. Fill annular groove of release bearing. 
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CLEANING AND INSPECTION (Continued) 


Thin coat on inside diameter of release bearing. 


Fingers of clutch release lever (7.3L diesel and 
7.5L gas engines only). 


Fulcrum point of clutch release lever (7.3L diesel 
and 7.5L gas engines only). 


Failure situations for release bearing operation: 


1. 


2. 


Misalignment of clutch release lever (7.3L diesel 
and 7.5L gas engines only). 


Misalignment between engine and transmission. 
This condition will exhibit symptoms as 
transmission jumping out of gear, driveshaft 
vibration, excessive spin time resulting in gear 
clash, and clutch chatter on start-up. Refer to 
inspection and alignment procedures in this 
section (Warner Transmissions only). 


Pressure Plate and Cover 


The Belleville design pressure plate assemblies do not 
need to be lubricated. 


1. 


2. 


Inspect pressure plate surface for burn marks, 
scores, flatness or ridges. 


lf the pressure plate is badly heat-checked or 
deeply scored, replace pressure plate and cover 
assembly. 


Clean pressure plate and flywheel surfaces with a 
suitable commercial alcohol base solvent so 
surfaces are free from any oil film. 


NOTE: Do not use cleaners with a petroleum 
base, and do not immerse the pressure plate in 
the solvent. 


If a substantial difference in finger wear exists, 
the heavily worn finger is binding. Replace the 
pressure plate. 
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EXCESSIVE BLUEING 
AND CHATTER 


Clutch Disc 


1. 


Inspect the clutch disc facings for oil or grease. 
Eliminate the source of any oil or grease before 
replacing the disc. 


NOTE: An excessive amount of grease on the 
bearing hub will find its way to the disc facings. 
Too much lubricant in the transmission or a 
plugged transmission vent will force the 
transmission lubricant out the input shaft and onto 
the disc facings. 


Leaking rear engine seals or loose or unsealed 
flywheel housing attaching bolts allows engine oil 
to flow onto the disc facings. 


Inspect the clutch disc for worn or loose facings. 


Check the disc for warpage and for loose rivets 
at the hub. 


Check for broken springs. 


NOTE: Springs loose enough to rattle will not 
Cause noise when the vehicle is operating. 
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CLEANING AND INSPECTION (Continued) 


Replace disc if any of these conditions are present. 
When installing a new disc, do not drop or contaminate 
with oil or grease. 


CLUTCH PILOT BEARING 
ASSEMBLY — 7120 


NEEDLE ROLLER 
BEARING 


RECESS FOR 
REMOVAL 
TOOL 


WEAR PATTERN FROM 
WARPED PRESSURE PLATE 


IRON COLLAR 
NOTE: IRON COLLAR AND NEEDLE 


ROLLER BEARING ARE ONE 
ASSEMBLY AND CANNOT BE 
REPLACED INDIVIDUALLY. 


Flywheel Runout, Crankshaft End Play Check 


1. Mount dial indicator base on rear of engine with 
indicator tip resting on flywheel toward the outer 
edge. 


Using a suitable pry bar, shift engine crankshaft 
forward and rearward while taking an indicator 
reading. Compare reading with specifications in 
the Powertrain Control /Emissions Diagnosis 
Manual.’ 


Slave Cylinder Leaking 


NOTE: A leak may develop in the clutch slave cylinder 
inside clutch housing. 


1. Check for traces of fluid inside the clutch housing. 


2. If fluid is visible at bottom of clutch housing, 
replace clutch slave cylinder. Refer to Section 
08-02. 


SPECIAL SERVICE TOOLS 


Flywheel Face Runout 
,; Tool Number / 
Refer to Section 07-00B for flywheel face runout 


checks. TOOL-4201-C 
Dial Indicator with Bracketry 


Pilot Bearing Assembly 
1. Check clutch pilot bearing fit in crankshaft bore. 
T75L-4201-A 


NOTE: Bearing is pressed into crankshaft and Clutch Housing Alignment 
should not be loose. Adapter 


Check the pilot bearing (needle type) assembly 

for misalignment and press fit condition in 

crankshaft. 

T75L-4201-B 

Clutch Housing Alignment 
Adapter 


Visibly inspect the bearing surfaces (needle 
rollers and transmission input shaft) for scoring, 
worn or broken rollers, inadequate grease and 
discoloration due to heating. 


T75L-6392-A 


Check bearing’s seal condition. There should be Clutch Housing Alignment Tool 


no visible grease leakage on the bearing retainer 
or the crankshaft. Refer to Section 08-01. 


1 Canbe purchased as a separate item. 
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SPECIAL SERVICE TOOLS (Continued) 


Tool Number Description 


D78P-4201-B Dial Indicator / Magnetic Base 
D87T-4201-A Bearing Travel Gauge 
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08-01-1 Clutch 08-01-1 
SECTION 08-01 Clutch 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION .............ccccccesccecceesccs 08-01-1 REMOVAL AND INSTALLATION (Cont’d.) 
DIAGNOSIS AND TESTING ............ccccccecccccancccccesesescacs 08-0 1-1 Clutch Pilot Bearing ...........cccccccsceccesccvecsaccccsccacececs 08-0 1-4 
REMOVAL AND INSTALLATION SPECIAL SERVICE TOOLS ...............cceccececcscecceccscsccecs 08-0 1-6 
Clutch Disc and Pressure Plate Assembly, SPECIFICATIONS. ......cccccscsccsesecccsccsccccsccsccccsccsasccnccecses 08-01-5 
10.0-Inch, 11.0-Inch, 12.0-Inch ..............cccecnceeeces 08-01-1 VEHICLE APPLICATION ..............cccsccscccccccccscccccseccvsces 08-0 1-1 


VEHICLE APPLICATION 


F- 150-250-350, F-Super Duty Chassis Cab, 
Commercial Chassis and Bronco Vehicles Equipped 
with Manual Transmission 


DESCRIPTION AND OPERATION 


The clutch is a single plate, dry friction disc witha 
diaphragm-style spring pressure plate. The clutch disc 
has a splined hub which attaches the disc to the 
transmission input shaft. A diaphragm spring is located 
between two fulcrum rings riveted to the clutch cover. 
The clutch operating mechanism consists of a release 
bearing, and either a fork and external slave cylinder, 
or an internal concentric slave cylinder. 


on 


DIAGNOSIS AND TESTING 


Other internal clutch parts are a pilot bearing mounted 
in the crankshaft which supports the end of the input 
shaft. Bearings are designed for long life and require 
no lubrication. 


Refer to Section 08-00. 


REMOVAL AND INSTALLATION 


Clutch Disc and Pressure Plate Assembly, 
10.0-Inch, 11.0-Inch, 12.0-inch 
Removal 

Disconnect the battery negative cable. 


Remove external slave cylinder, or hydraulic line 
quick disconnect on concentric slave cylinder 
applications using Clutch Coupling Tool 
T88T-70552-A. 


Remove release lever, if equipped. 
Remove dust cover, if equipped. 


Remove the transmission from the vehicle. Refer 
to appropriate section in Group 07. 


Mark the assembly position of pressure plate and 
cover to flywheel if the original clutch 
components are to be installed. 


Remove pressure plate, cover assembly and 
clutch disc from flywheel. 


NOTE: Remove the pilot bearing only if 
replacement is needed. 


installation 


CAUTION: The 7.3L cover assembly bolt is 

5/ 16-inch x 18 x .75-inch while the 7.5L MFI 
cover bolt is 5/ 16-inch x 18 x .92-inch. The .92 
inch-long bolt CANNOT be used with the dual 
mass flywheel because it will extend beyond the 
inner surface of the secondary flywheel and 
interfere with the primary flywheel. Only the 
.75-inch cover bolt can be used with the dual 
mass flywheel. 


1. Position clutch disc on flywheel so Truck Clutch 
Alignment Shaft D79T-7550-A or equivalent can 
enter clutch pilot bearing to align disc. 


Position clutch plate and cover assembly on 
flywheel. 


Align clutch plate and disc, and install the 
retaining bolts that fasten assembly to flywheel. 


If installing original clutch components, use the 
location marks made during removal. Tighten the 
retaining bolts to specifications. Refer to 
Specifications at the end of this section. 
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REMOVAL AND INSTALLATION (Continued) 


5. On7.3L diesel and 7.5L gas engines, clean and 9. Install the external slave cylinder, or attach 
lubricate the transmission bearing retainer. Clean hydraulic tube quick connect fitting. 
and lubricate the bearing hub bore and install on 10. Connect battery negative cable 
the retainer. Clean and lubricate the release lever ae 
pivot stud and clutch release lever fingers. NOTE: When the battery is disconnected and 
ee ; reconnected, some abnormal drive symptoms 
6. Install the transmission. Refer to appropriate may occur while the Powertrain Control Module 
section in Group 07. (PCM) relearns its adaptive strategy. The vehicle 
7. Position release lever, if equipped, into release may need to be driven 10 miles or more to relearn 
bearing hub and align with pivot stud. Push the strategy. 
upward on lever until snapped into position. 11. Operate vehicle to check clutch operation. 


8. Install dust boot, if equipped. 


Clutch Installation, F-150-250-350, Bronco with 4.9L, 5.0L and 5.8L Engines (ZF Light Duty or Mazda R2 
Transmission) 


CLUTCH 
PLATE 
AND COVER 
ASSEMBLY 

7563 


CLUTCH 
DISC 
ASSEMBLY 

7550 


BOLT 
BEARING 19-26 Nem 
7120 BOLT (14-19 FT-LB) 
10” CLUTCH (R2) 
19-26 Nem 
(14-19 FT-LB) 


11” CLUTCH (ZF) 
30-40 Nem CONCENTRIC SLAVE CYLINDER 


(22-30 FT-LB) ASSEMBLY-7A508 


C8881-D 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Installation, F- 150-250 and Bronco with 4.9L (300 CID) and 5.0L W (302 Engine), Warner T-18 
4-Speed Transmission 


PILOT 
BEARING CLUTCH PLATE 
ER 
7120 Sipe es ce AND COVER BOLT AND WASH 


384739 
ASSEMBLY eda 54-68 Nem 


(40-50 FT-LB) 


HUB AND BEARING 


re ASSEMBLY-754 BOLT AND 
= ngae WASHER-57664 


54-68 Nem 
(40-50 FT-LB) 


PART OF 
TRANSMISSION 


V7 ~LLS 
Sea 
s 

| 

® 


) —__ 
(Se — Kean y) 
en HOUSING 
W ASSEMBLY 


FLYWHEEL LOCKWASHER 


34791/2 


BOLT (4.9L) 
REAR ENGINE COVER 389572 

PLATE-6A373 19-26 Nem 
(14-19 FT-LB) 
5.0L-387299 


30-40 Nem 


BOLT AND WASHER (22-30 FT-LB) 7500 
57631 

12-16 Nem CLUTCH RELEASE 

12 FT- CLUTCH LEVER 
(9-12 FT-LB) LEVER ASSEMBLY RELEASE STUD 

7515 7B602 
WASHER 
BOLT AND aie CLUTCH HOUSING 
54-68 Nem DUST SHIELD 
(40-50 FT-LB) 7513 


C4015-G 
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Clutch 08-01-4 


REMOVAL AND INSTALLATION (Continued) 


Clutch Installation, F-250 HD, F-350, F-Super Duty Chassis Cab and Commercial Chassis with 7.3L Diesel 
Engine and 7.5L (460 CID) V-8 Engine (ZF Heavy Duty) 


REAR FACE REAR ENGINE 
COVER PLATE 


PILOT 


BEARING 


7120 


LOCATING 
DOWEL 


FLYWHEEL 


SCREW AND 
WASHER 


REAR ENGINE 
COVER PLATE 
6A373 


(14-19 FT-LB) 


SCREW 
AND WASHER 


CLUTCH 
DISC 
ASSEMBLY 
7550 
CLUTCH PLATE 
AND COVER 
s. ASSEMBLY 


CLUTCH RELEASE 
LEVER ASSEMBLY 


CLUTCH RELEASE CLUTCH HOUSING 
LEVER ASSEMBLY DUST SHIELD 


Clutch Pilot Bearing 


NOTE: The needle bearing clutch pilot can only be 
installed with the seal end of the bearing facing the 
transmission. The bearing and seal are pregreased 
and do not require additional lubrication. A new 
bearing must be installed whenever a bearing is 
removed. 
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CLUTCH PILOT BEARING 
ASSEMBLY 7120 


NEEDLE ROLLER 
BEARING 


RECESS FOR 
REMOVAL 
TOOL 


IRON COLLAR 
NOTE: IRON COLLAR AND NEEDLE 


ROLLER BEARING ARE ONE 
ASSEMBLY AND CANNOT BE 
REPLACED INDIVIDUALLY. C2961.18 


Removal 


1. Remove the transmission, clutch pressure plate, 
and disc. Refer to the appropriate section in 
Group 07. 


1992 
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REMOVAL AND INSTALLATION (Continued) 


2. Using Impact Slide Hammer T59L-100-B, and 
Puller T58L-101-B remove pilot bearing. 


PULLER 
TS8L-101-B -—~ 


a, <>. 
: HE 
tt) IMPACT SLIDE 
CA oe HAMMER 
“oe T59L-100-B 


C7029-C 


installation 


1. Using suitable pilot bearing replacer and Clutch 
Aligner T7 1P-7 137-H, install the pilot bearing with 
seal facing transmission so adapter is not 
cocked. 


2. Install clutch pressure plate, disc, and 
transmission following the procedure in this 
section and the appropriate transmission section 
in Group 07. 


NOTE: Do not damage the bearing while inserting 
input shaft into bearing during transmission 
installation. 
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PILOT BEARING 
REPLACER 


C/ T74P-7137-A 
CLUTCH 
ALIGNER tN 
171P-7137-H esisbak 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 
F-150, 250, 350 and Bronco with 4.9L, 5.0L and 5.8L 
Engines, ZF Light Duty or Mazda R2 Transmission 


10 Inch Clutch 


19-26 14-19 
11 Inch Clutch 30-40 22-30 


Concentric Slave Cylinder Bolt 19-26 14-19 


TORQUE SPECIFICATIONS 
F-150, 250 and Bronco with 4.9L (300 CID) and 5.0L W 
(302 Engine), Warner T-18 4-Speed Transmission 


Rear Engine Assembly Bolt and 12-16 9-12 
Washer 


Clutch Plate and Cover 4.9L 19-26 14-19 
Assembly Bolt 5.0L 22-30 


Clutch Housing Bolt(s) and 54-68 40-50 
Washer(s) 


Clutch Bolt 


TORQUE SPECIFICATIONS 
F-250 HD, F-350, F-Super Duty Chassis Cab and 
Commercial Chassis with 7.3L Diesel Engine and 7.5L 
(460 CID) V-8 Engine (ZF Heavy Duty) 


| ___Description =| Nem | Lb Ft 
Clutch Plate and Cover Assembly 14-19 
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08-01-6 Clutch 08-01-6 


SPECIAL SERVICE TOOLS 


Tool Number / 
Description illustration 


TS50T-100-A 


Impact Slide Hammer ao 


TSOT-100-A 


T58L-101-B 
Puller 


TS8L-101-8 


T88T-70522-A 
Clutch Coupling Tool 


T88T-70522-A 


T71P-7137-H 


Clutch Aligner A 
A .582 Inch Dia. 
B .903 Inch Dia. : 


T71P-7137-H 
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SECTION 08-02 Clutch Controls 

SUBJECT PAGE SUBJECT PAGE 

RADIUS EMENT S scceiceteceoinsicvatusecaustaxetoarcadeve clei eee 08-02-9 REMOVAL AND INSTALLATION (Cont’d.) 

DESCRIPTION AND OPERATION Clutch Release Lever, 7.3L Diesel and 7.5L Gas 
Hydraulic Actuation System...............ccccccececececsceees 08-02-1 Engines Only (External Slave Cylinder) ............... 08-02-6 

DIAGNOSIS AND TESTING Clutch Slave Cylimder..............ccccccececececscccececccesseees 08-02-6 
Clutch Hydraulic System ...............cccccececeesesssccecececs 08-02-1 Cross-Shaft Lever ...........ccccccesecescescccesecececsccecsceceace 08-02-9 
Clutch/ Starter Interlock Switch .................cccsccseeenes 08-02-1 External Slave Cylinder................scccsssssscccenscccneceecs 08-02-6 

REMOVAL AND INSTALLATION Hydraulic Clutch Line ................ccceccccscssecssceceseusscene 08-02-5 
Clutch Interlock Three-Function Switch ................. 08-02-7 Master Cylinder ..............ccceccecececceccscuscccssceccncecceces 08-02-4 
Clutch Ped all iccesccc tes kccscecs sted case cease tuwee tense veccavcentene 08-02-7 SPECIAL SERVICE TOOLS. ...............ccccccceccccecersssceces 08-02-10 
Clutch Release Bearsing..............ccccccecececesceceececsncees 08-02-5 SPECIFICATIONS. ...........ccccccscecscecsccccccsceccacsceccscenescecs 08-02-9 


VEHICLE APPLICATION 


F-150-250-350, F-Super Duty Chassis Cab, 
Commercial Chassis and Bronco Vehicles Equipped 
with Manual Transmission 


DESCRIPTION AND OPERATION 


Hydraulic Actuation System 


The hydraulic clutch control system consists of a 
clutch fluid reservoir and master cylinder assembly, a 
slave cylinder, connecting tubing and a clutch interlock 
three-function switch. 


The clutch reservoir and master cylinder assembly is 
located inboard of the brake vacuum booster. Fluid 
level is checked at the reservoir. A clutch interlock 
three-function switch is concentrically located on the 
master cylinder, on all F-Series and Bronco. 


DIAGNOSIS AND TESTING 


Clutch Hydraulic System 


For diagnostic and testing procedures refer to Section 
08-00. 


Clutch/ Starter Interlock Switch 


For switch diagnosis and testing, refer to Section 
08-00. 


REMOVAL AND INSTALLATION 


Refer to the following illustration for F-Series and 
Bronco Hydraulic Clutch System, 7.3L Diesel Engine, 
7.5L (460 CID) Gas Engine, 4.9L (300 CID) and 5.0L 
(302 CID) with S5-42 ZF Heavy Duty and Borg-Warner 


T-18 Transmissions 


The clutch external slave cylinder is mounted on the 
transmission flywheel housing for vehicles equipped 
with 7.3L diesel or 7.5L gas engines with an S5-42 ZF 
Heavy Duty Transmission, or 4.9L or 5.0L gas engines 
with the Borg-Warner T-18 Transmission. Vehicles 
equipped with either a 4.9L, 5.0L or a 5.8L gas engine 
with either an S5-42 ZF Light Duty or a Mazda R2 
Transmission are equipped with a concentric slave 
cylinder, located inside the transmission flywheel 
housing mounted on the transmission input shaft. 
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REMOVAL AND INSTALLATION (Continued) 


Hydraulic Clutch System, F-Series and Bronco, 7.3L Diesel Engine, 7.5L (460 CID) Gas Engine, 4.9L (300 
CID) and 5.0L (302 CID) with S$5-42 Heavy Duty and Borg Warner T-18 Transmissions 


© 


\ 
(4) Vy - VIEW Y 
sect = 


BORG WARNER T-18 


C10906-B 


N804443-S 100 
7A554 


2450 Clip, 5/ 16 Open Pinched 


Cylinder Assembly, Clutch 
Slave 


Retainer 
Shield 


Tube Assembly, Hydraulic 
Clutch Control 


Bracket, Brake and Clutch 
Pedal Support 

Master Cylinder Assembly, 
Clutch Hydraulic 

Nut M8- 1.25 Hex Flange 
Head 9.5-15N-m 

(85-135 In-Lbs) 

Clip, Double 


7A543 


7A603 
9713 
7A512 


N62048 1-S2 


N806880 
(Continued) 


TC 10906A 
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REMOVAL AND INSTALLATION (Continued) 


Hydraulic Clutch System, 4.9L, 5.0L and 5.8L Gas Engines with Mazda R2 and S5-42 ZF Heavy Duty 
Transmissions 


mah 


C10908-B 


2450 Pedal and Bracket Assembly 
— Brake 


N804443-S100 | Clip, 5/16 Open Pinched 


620483-S2 Nut (Part of Item # 1) 


7A512 Tube Assembly, Hydraulic 
Clutch Control 


7A543 Master Cylinder, Clutch 
N620481-S2 Nut M8- 1.25 Hex Flange 


N806880-S100 | Clip, Double (Attaches TC10908A 
7A543 to Dash) 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Controls 


08-02-4 


Hydraulic Clutch System, F-Super Duty Commercial Chassis with 7.3L Diesel Engine 


HYDRAULIC CLUTCH 
MASTER CYLINDER 


70522 
NUT CLUTCH PEDAL 
21-27 Nm BRACKET-7N649 
(15-20 FT-LB) BOLT 
68-94 N-m NUT 
(50-70 FT-LB) 


MAKE SURE THAT BOTH TABS 
ON CLIP ARE SECURELY 
SNAPPED IN PLACE 

(ON CLUTCH HOUSING) 


68-94 N-m Y Wek~ KX 
(50-70 FT-LB) ae is 
CYLINDER : 
RETAINER —_— 
7A603 
sie DUST SHIELD nm CLUTCH RELEASE 
he ARM-7515 
BUF (12-17 FT-LB) 
“A BOLT vEW 2 
4%) 17-23 Nem 
Be Al (12-17 FT-LB) 
(18-25 FT-LB) S ip PEDAL STOP 
Gt 7K607 
WASHER pe 4 Sal SPACER 
N630068 pe 387269 
ry) x \ RETAINER 
| SPRING 
STOP 
SAEDG \ 380699 
BUSHING 
388115 
CLUTCH PEDAL 
BUSHING 
eaeaEt + 7519 
=< PEDAL PAD 
L CA 2457 
CLIP 
N802768 


Master Cylinder 
Removal and Installation 


CAUTION: For vehicles equipped with external 
slave cylinders, prior to any vehicle service that 
requires removal of the slave cylinder (i.e., 
transmission removal), the master cylinder push 
rod must be disconnected from the clutch pedal. 
If not disconnected, permanent damage to the 


slave cylinder will occur if the clutch pedal is 
depressed while the slave cylinder is 
disconnected. 


1. Fromcab interior, carefully pry push rod and 
retainer bushing from cross-shaft lever pin. 


2. Disconnect interlock switch connector plug. 


CLUTCH RELEASE 
ARM-7515 


C9048-C 


Remove the two nuts and support bracket 
retaining the clutch reservoir and master cylinder 
assembly to the firewall. 


Disconnect hydraulic tube from master cylinder. 


Remove clutch reservoir and master cylinder 
assembly from firewall. 


When the master cylinder studs are free of dash 
panel, rotate cylinder 105 degrees 
counterclockwise to permit interlock switch to 
exit dash panel. Remove unit from vehicle. 


For installation, follow removal procedures in reverse 
order. Bleed system as outlined in this section. 


NOTE: As the clutch disc wears, the fluid level in the 
reservoir will rise. The fill line step in the reservoir is 
the normal level for a new system. 
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PL a 
REMOVAL AND INSTALLATION (Continued) 


NOTE: The proper fluid level is indicated by a step on 
the reservoir. Do not overfill. The upper portion of the 
reservoir must accept fluid that is displaced from the 
slave cylinder as the clutch wears. 


Hydraulic Clutch Line . Raise the vehicle and install suitable safety 


stands. 


Disconnect hydraulic clutch line from external 
1. Note the routing of the hydraulic clutch line from slave cylinder. On vehicles equipped with 


master cylinder to the slave cylinder. concentric slave cylinders, remove tube using 
2. Remove retainer pin from master cylinder holding Clutch Coupling Tool T88T-70522-A. 


hydraulic clutch line in place. For installation, follow the removal procedures in 
reverse order. Bleed system as outlined in this section. 


Removal and Installation 


Clutch Release Bearing 3. Turning assembly farther allows preload spring to 
4.9L, 5.0L and 5.8L Engines push bearing assembly off the slave cylinder. 


NOTE: On 7.3L and 7.5L engine applications, 


Removal remove release bearing by sliding it off the 

1. Remove transmission. Refer to appropriate transmission input shaft once the transmission is 
section in Group 07. removed from the vehicle. Refer to the 

2. Twist the release bearing and carrier assembly appropriate section in Group 07. 
until resistance is felt. Installation 


NOTE: Prior to installation, lubricate bearing bore and 
bearing carrier with Ford Premium Long-Life Grease 
XG-1-C or -K (ESA-M1C75-B) or equivalent. 


1. Install release bearing assembly to clutch slave 
cylinder by pushing into place. 


Clutch Release Bearing 


SLAVE 
CYLINDER 


PRELOAD 
SPRING 


FRONT OF VEHICLE 


RELEASE BEARING/ 
CARRIER ASSEMBLY 


TRANSMISSION 
INPUT SHAFT 


REMOVAL INSTALLATION 


C8887-B 
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Clutch Controls 08-02-6 


REMOVAL AND INSTALLATION (Continued) 


Clutch Slave Cylinder 
Concentric Slave Cylinder 
Removal 


1. 


Disconnect coupling at transmission with Clutch 
Coupling Tool T88T-70522-A by sliding the white 
plastic sleeve toward the slave cylinder while 
applying a slight tug on tube. 


Remove the transmission. Refer to appropriate 
section in Group 07. 


REMOVAL 


CLUTCH COUPLING 
TOOL 


00 
T88T-70522-A 
C8885-1C 

3. Remove slave cylinder bolts to the transmission. 

4. Remove slave cylinder from transmission input 
shaft. 

Installation 

1. Position slave cylinder over transmission input 
shaft with bleed screw and coupling facing left 
side of transmission. 

2. Install the slave cylinder attaching bolts and 
tighten to 20-27 N-m (15-20 ft-lb). 

3. Install the transmission. Refer to appropriate 
section in Group 07. 

4. Insert male coupling into female coupling on the 
clutch slave cylinder, check the connection is 
secure. 

5. Bleed the clutch hydraulic system as required. 


Refer to Section 08-00. 


TRANSMISSION 


CASE 
«iy INPUT 


SHAFT 
FRONT OF 


VEHICLE HYDRAULIC 


— BLEED 
. / \ \¢ SCREW 
see oe 


CONCENTRIC 
SLAVE 
CYLINDER 


(2 REQ’D) 


C8886-B 


| item Description 


Transmission Assembly 

Input Shaft 

Hydraulic Bleed Screw 
Hydraulic Clutch Line Coupling 
Bolt (2 Required) 

Concentric Slave Cylinder 


External Slave Cylinder 
Removal and Installation 


Remove hydraulic tube retainer pin to slave 
cylinder. 


Remove retaining clip from slave cylinder. 


Remove cylinder from transmission flywheel 
housing. 


For installation, follow removal procedures in reverse 
order. Refer to Section 08-00. 


Clutch Release Lever, 7.3L Diesel and 7.5L Gas 
Engines Only (External Slave Cylinder) 


Removal 
Raise the vehicle and install safety stands. 


Remove dust boot from opening in clutch bell 
housing. 


Push release lever forward to compress slave 
cylinder. 


NOTE: On 7.3L diesel and 7.5L gas engines, the 
steel retainer clip is permanently attached to the 
slave cylinder. 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove slave cylinder by prying on clip to 
disengage tangs while pulling slave cylinder free 
of bracket. 


5. Remove release lever by pulling lever outward. 
Installation 


Clean and relube release lever pivot stud, push 
rod pockets and fingers of release lever. 


Install release lever on release bearing hub and 
pivot stubs, making sure it is properly positioned. 


Push the lever inward until it snaps onto stud. 
Install dust shield in opening in bell housing. 
Install slave cylinder and attaching clip. 
Remove safety stands and lower the vehicle. 


Depress the clutch pedal ten times to fill slave 
cylinder and to seat components. 


Fill and bleed system to remove any air in slave 
cylinder, lines or master cylinder. Refer to Section 
08-00. 


PLASTIC 
RETAINER 


ix Fs 
CLUTCH =f 
MASTER CYLINDER 
7A5430 


SWITCH 
ASSEMBLY 
* 11A152 


WIRING 
HARNESS 


Clutch Interlock Three-Function Switch 
Removal and Installation 
Disconnect the wiring harness from switch. 


Pull down on orientation clip to separate from 
switch tab. 


Clutch Pedal 
F-150-250-350, F-Super Duty and Bronco 
Removal 


Disconnect clutch pedal retracting spring from 
Clutch pedal and bracket. 


Remove the nut that retains the clutch pedal to 
the shaft. 


Remove the clutch pedal. 


If the brake pedal is to be removed, refer to 
Section 06-06. 


Rotate switch one-half turn to expose plastic 


retainer. 


Push tabs together allowing retainer to slide 
rearward and separate from switch. 


Remove switch from master cylinder push rod. 


For installation, follow removal procedures in reverse 
order. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Pedal Installation, F- 150-250-350, F-Super Duty Chassis Cab and Bronco 


C11125-A 


1 


2450 Pedal and Bracket 9C727 Valve, Speed Control 
Assembly, Brake Vacuum Dump 
2455 Pedal, Brake 9C961 Bracket, Speed Control 
7519 Pedal, Clutch Dump Valve 
13480 Switch, Stoplight 2005 Booster, Vacuum 
380699-S 100 Pin, Self-Locking 20156 Master Cylinder 
2B129 Spacer 382802-S2 Nut 3/8-16 Hex Flange 
mit ee N606687-S2 3 ae ts ine 25 
- crew and Washer M8- 1. 
2005 Booster, Vacuum x 16 20-27 Nem (15-20 Ft-Lb) 
(Continued) “Y”’ Brace 


TC11125A 


Installation . Install retracting spring. Make sure spring 

1. Position clutch pedal on shaft. engages in pedal and bracket slots. 

2. Install and tighten nut. NOTE: Spring installation is easier if spring is first 
compressed in a vise and retained ina 
compressed state with mechanics wire until in 


place. Once in place, cut mechanics wire and 
remove. 
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REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Commercial Chassis 
Removal and Installation 


1. Disconnect clutch master cylinder push rod from 
clutch pedal. 


2. Remove clutch pedal bracket through bolt and 
nut. 


Clutch System, F-Super Duty Commercial Chassis 


HYDRAULIC CLUTCH 

MASTER CYLINDER 
7C 21-27 Nem 

{15-20 FT-LB) 


(18-25 FT-LB) 


sian 4k 
N630068 7B520 i 


Cross-Shaft Lever 
Removal 


1. Disconnect master cylinder push rod from 
cross-shaft lever pin. Use a small screwdriver or 
putty knife to wedge between lever and snap-in 
bushing. 


Remove attaching nut. 
3. Pry lever from cross-shaft. 
Installation 
1. Snap the new lever (pin) to the clutch master 


cylinder push rod bushing. 
2. Install lever onto cross-shaft. 


Install attaching nut finger-tight. 
Inspect pedal position. Make sure it is against the 
“‘up’’ stop. 


Tighten attaching nut allowing knurled teeth on 
shaft to cut matching teeth in lever for correct 
positioning. 


Clutch Controls 


(50-70 FT-LB) 


2. rae 


08-02-9 


3. Remove clutch pedal with bushings, washer and 
the spacer. 


For installation, follow removal procedures in reverse 
order. Tighten clutch and pedal through bolt and nut to 
68-94 N-m (50-70 ft-lb). 


CLUTCH PEDAL NUT 
BRACKET-7N649 68-94 N-m 
(50-70 FT-LB) 


17-23 Nem 
(12-17 FT-LB) 


\) PEDAL STOP 
: rf 


BOLT 
17-23 Nem 
(12-17 FT-LB) 
SPACER 
387269 
RETAINER 
SPRING 


BUSHING 
386457 


ADJUSTMENTS 


The hydraulic clutch system provides automatic clutch 
adjustment to compensate for disc wear. No 
adjustment of clutch linkage or pedal position is 
required. The under-dash mechanism is adjustable and 
only requires initial adjusting or adjusting if malfunction 
occurs. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 
HYDRAULIC CLUTCH SYSTEM, F-SUPER DUTY 
COMMERCIAL CHASSIS WITH 7.3L DIESEL ENGINE 


Description / Nem | Lb-Ft 


Hydraulic Clutch Master Cylinder 21-27 15-20 
Nut 


Clutch Pedal Bracket Nut 68-94 50-70 
Pedal Stop Bolt 17-23 12-17 
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SPECIFICATIONS (Continued) SPECIAL SERVICE TOOLS 


TORQUE SPECIFICATIONS 


CLUTCH PEDAL, F-150-250-350, F-SUPER DUTY AND Tool Number / 
BRONCO Description Iilustration 
; T88T-70522-A 
|Description =| Nem | Lt Clutch Coupling Too! —— 
<< 


Master Cylinder to Vacuum 18-34 13-18 
Booster 3/8-16 Hex Flange Nut 


Brake Pedal and Brake Assembly 20-27 

T-70522-A 
to ‘‘Y’’ Brace Screw and Washer Tas 
M8- 1.25 x 16 


TORQUE SPECIFICATIONS 
F-SUPER DUTY COMMERCIAL CHASSIS 


Description | Nem | Lb-Ft 


Hydraulic Clutch Master Cylinder 21-27 15-20 
Nut 
Clutch Pedal Bracket Nut 50-70 


Pedal Stop Nut and Bolt 17-23 12-17 
Clutch Pedal Bracket Nut 25-33 
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EXHAUST SYSTEMS O 9 


(5000) 


09-00-1 


GROUP 


SECTION 09-00 Exhaust Pipes, Mufflers and 


Converters 


SUBJECT PAGE 
ADJUSTMENTS 

Exhaust System Alignment ..............sssscsssssesensceces 09-00-28 
DESGRIP TION 2oocccss csnccseccscscoucd scadavess vias cceacoetentwsccescecee 09-00-1 
DIAGNOSIS AND TESTING 

Diagnosis Guides. .........ccccscscescceccsnccccescusccsceccnsccezes 09-00-2 

Restricted Exhaust System Test, Gasoline 

EOS isis ci hectic ns ccivictariesvaviscesaewencaccdeeeasieneine 09-00-2 


VEHICLE APPLICATION 


E- 150-250-350, F- 150-250-350, F-Super Duty, 
Bronco, Commercial Chassis and Motorhome Chassis 
Vehicles 


DESCRIPTION 


Exhaust systems vary between engine, transmission 
and vehicle models. Catalytic converters use 
clamshell catalysts of monolithic construction. The 
catalytic agent is an alloy of platinum, palladium and 
rhodium. All gasoline-powered vehicles employ the 
catalytic converter in their emission control systems 
and require the use of unleaded fuel. 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Hanger Brackets. ......cccccssscscccccccreccccccsceccnccsesecccecces 09-00-5 
Muffler and Outlet Pipe Assembly...........ccccsscccccenees 09-00-4 
Muffler Heat Shields..........cccccccscccccccsccccsscccccnccccsccs 09-00-5 
SPECIAL SERVICE TOOLS/ EQUIPMENT. .......cccccsceces 09-00-29 
SPECIFICATIONS ........ccccssccccccccssccncccccccccccsncccccccccess 09-00-28 
VEHICLE APPLICATION ........ccccsscsecsscccccccsscccccccenscncees 09-00-1 


The diesel engine does not use a catalytic converter, 
and uses only diesel fuel. 


The location and type of exhaust system gaskets, 
retaining clamps and support brackets are shown in 
the exhaust system illustrations. 


This section covers general exhaust system alignment 
procedures and specifications. 


DIAGNOSIS AND TESTING 


Exhaust system performance complaints such as 
excessive back-pressure are usually noticeable by 
their effect on engine performance. 


However, other malfunctioning components may have 
similar effects on engine performance and be 
characterized by the same symptoms or complaints. It 
is, therefore, necessary to refer to the engine 
diagnosis and service procedures in Powertrain 
Control / Emissions Diagnosis Manual, 'when 


attempting to diagnose this type of problem. 


For general exhaust system complaints, refer to the 
diagnosis guide listed in this section. 


1 Canbe purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


Restricted Exhaust System Test, Gasoline Refer to the Powertrain Control / Emissions Diagnosis 
Engines Manual “for test procedures for the 7.3L diesel engine. 


With the engine at normal operating temperature, 
connect a Rotunda Vacuum Gauge 059-00008 or 
equivalent to the intake manifold. A gradual drop in the 
vacuum gauge reading at idle will indicate a restricted 
exhaust system. 


Diagnosis Guides 


NOISY OR LEAKING EXHAUST DIAGNOSIS GUIDE — TESTA 


TEST STEP RESULT P| ACTION TO TAKE 
| A1 | CLAMPS AND BRACKETS 


@ Check for broken or loose clamps and/or brackets. 
@ Areclamps and brackets OK? 


Yes > 
No > 
| A2 | SYSTEM COMPONENTS 

@ Check inlet pipe and muffler for punctures, split Yes > 
seams or improper welds. No > 

@ Are system components OK? 
Yes eg 
No > 


GO to A2. 


REPAIR or REPLACE as 
necessary. Restart 
engine. If noise still exists 
GO to A2. 


GO to A3. 


REPLACE inlet pipe 
and/or muffler as 
necessary. If noise still 
exists GO to A3. 


| A3_ | EXHAUST MANIFOLD 


@ Inspect exhaust manifold for loose fasteners or GO to B1. 
cracks. 
@ Is exhaust manifold OK? peecigs oe to 
REPLACE exhaust 


manifold. REFER to 
specific engine section in 
this manual. 


TCU 1824D 


RESTRICTED EXHAUST SYSTEM DIAGNOSIS GUIDE — TESTB 


TEST STEP RESULT P| ACTION TO TAKE 
| B1 | VISUAL INSPECTION 
GO to B2. 


@® isthe exhaust system visually OK? 
REPLACE any collapsed 


exhaust components. GO 
to B2. 


| B2 | VACUUM TEST (Gasoline engine only) 


Attach a Rotunda Vacuum Gauge 059-00008 or 

equivalent to the intake manifold vacuum source. 

@ Hook-up Rotunda Tachometer 059-00007 or 
equivalent. 

@ Start engine and gradually increase speed to 2000 

rpm with transmission in neutral. 

ls neutral vacuum above 53.8 kPa (16 inches/Hg)? 


v 


REFER to Powertrain 
Control/Emissions 
Diagnosis Manual — lack 
of power. 


NOTE: Emissions 

Diagnosis Manual can be 
purchased as a separate 
item. 


Yes 


GO to B3. 


2 Canbe purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


RESTRICTED EXHAUST SYSTEM DIAGNOSIS GUIDE — TEST B (Continued) 


RESULT ___P|_ ACTION TO TAKE 


VACUUM TEST — EXHAUST DISCONNECTED 

(Gasoline engine only) 

@ Turnengine off. Yes P) GO to B4. 
No > 


@ Disconnect exhaust system at manifold(s). GO to BS 
@ Repeat vacuum test. Is the manifold vacuum above ; 
53.8 kPa (16 inches/Hg)? 


VACUUM TEST — CATALYTIC CONVERTER(S) ON, 
MUFFLER(S) OFF (Gasoline engine only) 


Turn engine off. REPLACE muffler and 
Reconnect exhaust system at exhaust manifold(s). RETEST. 

Disconnect muffler(s). 
Repeat vacuum test. Is the manifold vacuum above REPLACE catalytic 


; converter and inspect 
53.8 kPa (16 inches/Hg)? mutflorto be-aute 


converter debris has not 
entered muffler. 


| B5 | EXHAUST MANIFOLD RESTRICTED 


@ Remove the exhaust manifold(s). Inspect the ports Yes REFER to Powertrain 
for casting flash by dropping a length of chain into Control/Emissions 
each port. Do not use a wire or light to check ports. Diagnosis Manual— lack 
The restriction may be large enough for them to of power. 
pass through but small enough to cause excessive 


k t high engi m. NOTE: Emissions 
® Had cheney een Diagnosis Manual can be 


purchased as a separate 
item. 


REMOVE casting flash. If 
flash cannot be remove, 
REPLACE exhaust 
manifold(s) and RETEST. 


TCU 1825H 


Service Repair for Noise, Loose Catalyst or . Align the clamp to secure the heat shield to the 
Muffler Heat Shields muffler or catalyst. 


NOTE: At idle or during normal driving conditions, a NOTE: Tighten the clamp to no more than 7 N-m 
buzz or rattle may be detected, which can be traced to (60 in-Ib). 

the exhaust system. The heat shield attachment to the Trim excess “ear” to approximately 25mm (1 
muffler or catalyst may come free. The loose shield inch) 

will vibrate off the muffler or catalyst and cause the 

buzz or rattle. 


1. Attach two worm clamps (Part #391218) to the 
catalyst or muffler as shown in the illustration. 


NOTE: The catalyst may have two cans. If 
shields on both cans are loose, four clamps (2 of 
each) will be required. 
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09-00-4 Exhaust Pipes, Mufflers and Converters 09-00-4 
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DIAGNOSIS AND TESTING (Continued) 


Securing Heat Shields, Typical 


ADD TWO BAND 
CLAMPS 


383735-S 
TIGHTEN TO 
NO MORE THAN 


.68 Nem 
(60 IN-LB) —— 


iy 


REMOVAL AND INSTALLATION 


The exhaust system components are removed, 
disassembled, assembled and installed using standard 
tools and procedures. Only remove components to the 
extent necessary to replace worn or damaged 
components. 


Always refer to the Master Parts Catalog for parts 
usage and interchangeability before replacing a 
component part of the exhaust system. 


Muffler and Outlet Pipe Assembly 
Removal 


1. Remove muffler and outlet pipe assembly clamp 
and U-bolt assemblies as required to remove 
worn or damaged components. 


Disconnect muffler and outlet pipe assembly 
bracket and insulator assemblies. 


Remove muffler and outlet pipe assembly. It may 
be necessary to heat the muffler / converter joint 
in order to separate the muffler assembly from 
the converter. 


On SuperCab and Crew Cab vehicles, remove 
extension pipe. 


If so equipped, disconnect catalytic converter 
bracket and insulator assembly. 


NOTE: For rod and insulator type hangers, apply 
a soap solution to the insulator surface and rod 
ends to permit easier removal of the insulator 
from the rod end. Avoid use of oils or silicone 
since they do not dry and may allow the insulator 
to slip back off once it is installed. 


Ss — 
7 = - ° N 


a 


ADD TWO BAND 
CLAMPS 
383735-S 

TIGHTEN TO 
NO MORE THAN 
.68 Nem 
(60 IN-LB) 


Remove catalytic converter. 


On vehicles with Secondary Air Injection (AIR), 
disconnect AIR tube assembly. 


Disconnect inlet pipe from exhaust manifold. 
Remove inlet pipe assembly. 
Installation 


CAUTION: Make sure positioning tabs and slots 
provided at the converter /muffler assembly 
connections are properly aligned to avoid 
ground-out conditions with chassis components 
during assembly. 


On models using gaskets, clean mating surfaces 
thoroughly and install a new gasket. 


On models with catalytic converter, position and 
install heat shields. 


Loosely assemble the inlet pipe or inlet pipe and 
catalyst assembly to the manifold. 


Place muffler and outlet pipe assembly in vehicle 
by sliding in over axle housing. 


Position muffler and outlet pipe assembly by 
inserting it over the end of the converter and 
aligning slot to converter tab. 


Apply a soap solution to metal support rods on 
muffler and outlet pipe assembly. 


NOTE: Avoid use of oils or silicone since they do 
not dry and may allow the insulator to slip back 
off once it is installed. 


Force metal support rods through rubber 
insulators. 
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09-00-5 Exhaust Pipes, Mufflers and Converters 09-00-5 
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REMOVAL AND INSTALLATION (Continued) 


Attach hanger bracket clamps and U-bolts and . For F-Series rear hanger bracket, position 
tighten to specifications shown on illustration. bracket on frame and attach with M10-1.5 nut 


Tighten any gasket joints, then install and tighten and bolt. Tighten to specifications as listed at the 
the sealing clamp at the muffler-to-converter joint. end of this section. 


. Connect Secondary Air Injection (AIR) tube 
assembly. 


. Tighten flange-to-manifold nuts to 34-39 Nem Muffler Heat Shields 

(25-36 ft-lb). 
Removal 

1. Remove band strap(s) from clamp worm gear(s). 


2. Remove two screw and washer assemblies 
which hold shield to rear of muffler. 
H B ket Installation 
anger lacners Position shield(s) on muffler body. 


Removal | . Install two screws to rear of muffler. Tighten 
Remove muffler and outlet pipe assembly from screws and washer assemblies to 16-23 N-m 
brackets. (12-17 ft-lb). 


Remove nuts from bracket and remove from . Start band strap(s) in worm gear(s). Tighten to 2 
frame. Nem (18 in-Ib). 


For F-Series rear hanger bracket, remove rivet 
which holds bracket to frame. 


CAUTION: To make sure joint seals correctly, 
the correct clamp must be used. 


Installation 
1. Position bracket to frame, install and tighten nuts. 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust System, Bronco, F- 150-250-350 Regular Cab, SuperCab and Chassis Cab, 4x2 and 4x4, 4.9L MFI 
Engine 


NUT-375636-S309 


TIGHTEN TO 
34-49 Nem 
STUD (25-36 FT-LB) 
389112-S2 TUBE 
TIGHTEN TO ASSEMBLY 
40-50 Nem 5F235 MUFFLER AND 
(30-37 FT-LB) VIEW X OUTLET PIPE 


ASSEMBLY-5230 


—FV\\ i% 
Lg a SOP | 
| : we \ : 

; 4 iene ie _ 
Wea — S SHIELD 
CONVERTER na 5287 
ASSEMBLY eure 

W/MTA TUBE aie 
SF260 N605905-S2 
bop (2 REQ’D) 
N803714-S100 


TIGHTEN TO 


4.9L EF 20-30 Nem 
MAIN evi (15-22 FT-LB) 


CLAMP AND U-BOLT 
ASSEMBLY-N807703-S 
60-80 Nem (44-59 FT-LB) 


MUFFLER AND OUTLET 


EXTENSION PIPE ASSEMBLY-5230 
PIPE-5A212 


FOR S/C AND LWB C/C ONLY 
VIEW S 


NUT-N620482-S2 
TIGHTEN TO 
23-33 N-m 
(17-24 FT-LB) 


BRACKET 
ASSEMBLY 
5A246 


BOLT 
N605907-S2 


RIVET 
N647098-S 


CATALYTIC 


CONVERTER SCREW BRACKET AND LOWER 
N605905-S2 INSULATOR SHIELD 
TIGHTEN TO ASSEMBLY-5260 MUFFLER AND 5A273 
Fue OUTLET PIPE 
ASSEMBLY R/C AND SiC ONLY 
VIEW W 5230 VIEW X 


NUT-N620481-S2 


NUT-N620481-S2 


IR TUBE 

——s= TIGHTEN TO 23-33 Nem TIGHTEN TO A 
S724 FT-LB) 23-33 N-m BRACKET AND CONVERTER 
- —. (17-24 FT-LB) INSULATOR NUT SF235 

| ASSEMBLY N803714-S100 

LS) : 5260 


BRACKET 
ASSEMBLY 
A2 


f y a: 

BOLT - Wx. . 

siete as 
4) 


BOLT 


N605905-S2 N605905-S2 
FOR C/CAB ONLY PIPE ASSEMBLY £730 (4 REQ’D) TIGHTEN TO 
TIGHTEN TO 13-17 Nem 
FOR BRONCO AND C/CAB ONLY 20-30 N-m (10-13 FT-LB) 
VIEW X (15-22 FT-LB) VIEW 2 


U2209-G 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust System, Bronco, F- 150-250-350 Regular Cab and SuperCab, 4x2 and 4x4, 5.0L MFI Engine 


CLAMP AND U-BOLT 


MAIN VIEW ASSEMBLY 
FOR 5.0L N807703-S 
TIGHTEN TO 

60-80 Nem 
(44-59 FT-LB) 


NUT 
375636-0-S309 
TIGHTEN TO 

34-48 Nem 
(25-36 FT-LB) 


STUD 5.0/5.8L 
391104-S2 
TIGHTEN TO 
40-50 N-m 
\(30-37 FT-LB) 


TUBE ASSEMBLY 
5F235 


MUFFLER AND OUTLET 
PIPE ASSEMBLY-5230 


SHIELD 
: 5E287 
BOLT 
Beeenany Ne05905,82 
SF 250 TIGHTEN TO 
W/MTA TUBE 20-30 Nem 
(15-22 FT-LB) 


RIVET 


NUT 
N620481-S2 N647098-S 


TIGHTEN TO 
23-33 N-m 


(17-24 FT-LB) LOWER 


SHIELD 
SK283 


CATALYTIC 
CONVERTER 
BRACKET 


ASSEMBLY - ft tame 
SCREW BRACKET AND INSULATOR 


N605905-S2 
TIGHTEN TO ASSEMBLY-5261 


20-30 N-m 
(15-22 FT-LB) 


NUT-N620481-S2 
TUBE ASSEMBLY 
N605907-S2 7 —— TIGHTEN TO 23-33 Nem | \Wg03714-S100 5F235 
2 (17-24 FT-LB) 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY 
5230 


BRACKET AND 
INSULATOR 
ASSEMBLY 


BOLT 

| N605905-S2 N605905-S2 

SHIELD (4 REQ’D) TIGHTEN TO 
5K283 : TIGHTEN TO 13-17 N-m 
20-30 Nem (10-13 FT-LB) 


(15-22 FT-LB) VIEW Y 


U2210-F 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust System, Bronco, F-150-250-350 Regular Cab and SuperCab, 4x2 and 4x4, 5.8L MFI Engine, Under 
8500 GVW 


EXTENSION 
PIPE-5A212 ae ea 


3S ’ 
or 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY-5230 


MAIN VIEW FOR 5.8L EF! ENGINE 
SAME AS MAIN VIEW FOR 5.0L 
EFi EXCEPT AS SHOWN 


NUT-N620481-S2 FRONT OF VEHICLE 


TIGHTEN TO 23-33 N-m oe 
(17-24 FT-LB) 


BRACKET 
ASSEMBLY 
MUFFLER AND 
OUTLET PIPE 
ASSEMBLY-5230 


LOWER SHIELD 
5A273 


N605907-S2 


MUFFLER AND 
OUTLET PIPE 


RIVET 
BRACKET AND N647098-S ASSEMBLY 


INSULATOR ad 
ASSEMBLY-5261 yd 


FRONT OF VEHICLE 
VIEW V 


U2211-F 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust System, Lightning, 5.8L MFI Lightning Engine 


FRONT OF VEHICLE 


U2437-A 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


391104-S2 Stud, 40-50 N-m 
(30-37 Ft-Lb) 


Nut, Attaches Converter 
Assembly to Manifold, 
34-46 N-m (25-34 Ft-Lb) 
Tube Assembly 

Nut, M6-1.0 

Bolt, Attaches Tube to 
Converter, 8-11N-m 

(7 1-97 In-Lb) 


Muffler and Outlet Pipe 


Part 
Number Description 


N620481-S2 Nut, M8-1.25, Attaches 
5A242 to Frame, 17-23 N-m 
(13-17 Ft-Lb) 

Gasket 

Nut, M8-1.25, 34-46 Nem 
(25-34 Ft-Lb) 

Bracket and Insulator 
Assembly 

Bolt, M8-1.25 x 30 

Nut, M8-1.25, 17-23 Nem 
(13-17 Ft-Lb) 


375636-S309 


5E241 
N620482-S2 


9J454 
N623332-S2 
N605892-S2 


5A246 


N605907-S2 
N620481-S2 


5K214 


Assembly 5261 Rear Hanger Assembly 
5A242 Bracket and Insulator N647098-S Rivet, 10 x 30 Solid 
Assembly 5F250 Converter Assembly 


(Continued) 


N802597-S2 Clamp, Attaches 9J454 to 


5F250, 13-17 Nem 
(10-13 Ft-Lb) 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust Systems, F-250-350, F-Super Duty Regular Cab, SuperCab and Chassis Cab, 4x2 and 4x4, 5.8L 
MFI Engine, Over 8500 GVW 


MAIN VIEW 5.8L 


VIEW IN CIRCLE W 


FRONT OF 
VEHICLE 


NOTE: REVERSE 
POSITION OF BOLT 


AND NUT 
C/CAB ONLY 


Part 
Number Description 
5246 Inlet Pipe Assembly 
391104-S2 Stud, 40-50 N-m 


FRONT OF VEHICLE 


U2213-G 


Part 
Number Description 
Ei 375636-S7 Nut, 34-46 N-m (24-34 Ft-Lb) 


Tube Assembly 


(30-37 Ft-Lb) Converter Assembly 


(Continued) (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number Description 


5A205 Bracket Assembly N647098-S Rivet 

5K214 Muffler and Outlet Pipe 5260 Bracket and Insulator 
Assembly Assembly 

611633 Screw, 16-23 Nem N620481-S2 Nut, 22-33 N-m (16-24 Ft-Lb) 
(12-17 Ft-Lb) N605907-S2 Bolt 

N807703-S Clamp and U-Bolt Assembly 5260 Bracket and Insulator 
60-80 Nem (44-59 Ft-Lb) Assembly 

N623332-S2 Nut, 3 Required N620482-S2 Nut, 34-46 N-m (18-36 Ft-Lb) 

N605893-S2 Bolt, 8-11 N-m (6-8 Ft-Lb) 5A246 Bracket and Insulator 

(Continued) Assembly 


F-350 Crew Cab, 4x2 and 4x4, 5.8L MFI, 7.5L MFI 
(Same as F-350 Except as Shown) Part 
Number Description 


5A212 Pipe, Exhaust 

5A242 Bracket and Insulator 
Assembly 

N620481-S2 Nut M8 x 1.25 22-33 N-m 
(16-24 Ft-Lb) 

N807703-S 60-80 N-m (44-59 Ft-Lb) 

5A281 Clamp Assembly, Muffler 
Inlet Pipe 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust System, F-250-350, F-Super Duty Regular Cab, SuperCab and Chassis Cab, 4x2 and 4x4 and 7.5L 
MFI Engine, Over 8500 GVW (Continued) 


TUBE 


ASSEMB EEE 
MBLY 
5F235 CLAMP sar 
388497-S8 
OR 
} = 
aI TT et 
VDL I —— OP 
VIEW Yaeo SAN: ye 
nny male 
TUBE 
ASSEMBLY : 
ASSEMBLY INLET PIPE 5F298 SIF Qh 
5F298 ASSEMBLY 


5246 


5.8L/7.5L DUAL MTA 


5.8L/7.5L EFl DUAL MTA 
W/MANUAL TRANSMISSION AND C6 


W/E40D TRANSMISSION 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY 
5K214 


BRACKET 


FRONT OF VEHICLE 


5.8L ENGINE 
MANUAL TRANSMISSION 
AND C-6 AUTOMATIC TRANSMISSION 


NUT 


TUBE 
ASSEMBLY 
5F298 


INLET PIPE 
ASSEMBLY 
5246 


TUBE 
ASSEMBLY 
5F235 


TUBE 
ASSEMBLY 
5F298 


TUBE N623342-S2 


ASSEMBLY 


eo 


ya 


BOLT-N605892-S2 
(2 REQ’D C-6 TRANSMISSION 
1 REQ’D E40D TRANSMISSION) 
TIGHTEN TO 
8-11 Nem 


INLET PIPE 
ASSEMBLY 
5246 


“—v 
NUT 


N623332-S2 
BOLT-N605892-S2 
(2 REQ’D C-6 TRANSMISSION S 
1 REQ’D E40D TRANSMISSION) 
TIGHTEN TO 


8-11 Nem 


VIEW IN CIRCLE S__(5.9-8.1 FT-LB) (5.9-8.1 FT-LB) VIEW IN CIRCLE T 


TUBE 
ASSEMBLY 


INLET PIPE 
ASSEMBLY 
5246 


BOLT 
N605892-S2 
TIGHTEN TO 


(5.9-8.1 FT-LB) 


BRACKET 5F298 


N6233342-S2 


VIEW IN CIRCLE Y 


U2404-D 
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09-00-14 Exhaust Pipes, Mufflers and Converters 09-00-14 


REMOVAL AND INSTALLATION (Continued) 


F-250, F-350 and F-Super Duty Regular Cab and SuperCab, 7.3L Diesel Engine Exhaust System 


STUD y _ 


387431-S2 
TIGHTEN TO FRONT OF VEHICLE 


40-50 Nem 
(30-37 FT-LB) 


if Qa View Y 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY 
5230 


INLET PIPE EXTENSION INLET 
ASSEMBLY PIPE-5A212 
5246 
REGULAR AND SUPERCAB ONLY 
MAIN VIEW 


FLAG-NUT x 


N802641-S2 FRONT OF VEHICLE 


NUT AND BOLT 
ASSEMBLY 
N605801 
34-49 Nem 


(25-36 FT-LB) 
BOLT GASKET 


N605804-S2 5C250 


TIGHTEN TO BRACKET AND INSULATOR 
23-33 Nem ASSEMBLY-5261 


(17-24 FT-LB) VIEW X 


NUT we NUT 
N620481-S2 N620481-S2 
TIGHTEN TO FRONT OF VEHICLE TIGHTEN TO 


23-33 Nm No) > oe BRACKET AND 
(17-24 FT-LB) ey iss (17-24 FT-LB) INSULATOR 
ASSEMBLY 


BRACKET AND 
INSULATOR 
ASSEMBLY 


BOLT 5A246 


N605907-S2 A 


NOTE: REVERSE 
POSITION OF FRONT OF VEHICLE 
BOLT AND NUT 
FOR C/CAB 
ONLY. 


U2214-G 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivatcgia eug APPau INC. - 2014 
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REMOVAL AND INSTALLATION (Continued) 


F-250 H.D. and F-250-350 and F-Super Duty Chassis Cab, 7.3L Diesel Engine Exhaust System 


VIEW X 


NUT 
23-33 Nem 
(17-24 FT-LB) 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY-5230 


CHASSIS CAB ONLY 
SAME AS R/C AND S/C 
EXCEPT AS SHOWN 
MAIN VIEW 


NUT AND BOLT 
ASSEMBLY 
N605801 


(25-36 FT-LB) 


BRACKET AND INSULATOR 
ASSEMBLY-5261 VIEW X 


U2215-G 
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REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Commercial Chassis Vehicles, 7.3L Diesel 
BRACKET 


MUFFLER INLET 5A242 


PIPE ASSEMBLY 


EXHAUST 
MANIFOLD 


MUFFLER INLET 
PIPE ASSEMBLY 
5246 


(25-36 FT-LB) 


NUT 
34-49 Nem 
(25-36 FT-LB) 


BRACKET 

AND INSULATOR 
ASSEMBLY 
5A246 


BOLT 
N601217 


MUFFLER 
AND OUTLET PIPE 
ASSEMBLY-5230 


VIEW Y 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Delavan Aus 89en INC. - 2014 
ALL RIGHTS RESERVED 


Exhaust Pipes, Mufflers and Converters 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY 
5230 


BRACKET 
5A246 


5230 


7.3L DIESEL WITH M50 D 
MANUAL TRANSMISSION 


BRACKET 


5261 


NUT 
34-49 Nem 
(25-36 FT-LB) 


MUFFLER 
AND OUTLET 
PIPE ASSEMBLY 
5230 


09-00-16 


BRACKET 
5261 


MUFFLER 
AND OUTLET 
PIPE ASSEMBLY 


BOLT 
N605801 


gf 


FRONT OF 
VEHICLE 


NUT AND RETAINER 
NUT 34-49 Nem 
25-36 FT-LB 
22-33 Nem = 
(16-24 FT-LB) 


MUFFLER INLET 
PIPE ASSEMBLY 
5246 


BRACKET 


onan TYPICAL 


VIEW Z 


BOLT 
N605804 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY 
5230 


GASKET 
5C250 


U1995-C 


09-00-17 Exhaust Pipes, Mufflers and Converters 09-00-17 


REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Motorhome Chassis Vehicles, 7.5L MFI 


F-SUPER DUTY MOTORHOME CHASSIS — 7.5L EFi 


5 pg BRACKET = 
-33 N-m 5A242 

STUD (16-24 FT-LB) 

NIFOLD ASSEMBLY 
MONS 5F235 
AK /) MUFFLER AND 
—¥ OUTLET PIPE 
WS ASSEMBLY 


5230 


BRACKET 
5261 


ome : 
aS am 
B | CLAMP 


VIEW Y j 
i 60-80 Nem 


(44-59 FT-LB) 
VIEW W 
NUT CATALYTIC 
34-49 N-m CONVERTER 
(25-36 FT-LB) INLET PIPE 6E212 
ASSEMBLY 


5246 


34-49 N-m 


TUBE NUT BRACKET 
ASSEMBLY 22-33 N-m AND INSULATOR 
(16-24 FT-LB) 42 


CLAMP 

CATALYST 49-61 Nm 

ASSEMBLY (36-45 FT-LB) 
5E212 


MUFFLER AND 
OUTLET PIPE 
CLAMP ASSEMBLY 
TUBE i 60-80 Nem 5230 
ASSEMBLY 5F298 wo 
5246 


TUBE 
ASSEMBLY ASSEMBLY 22-33 Nem 
5F298 5F235 —<— (16-24 FT-LB) 


NUT y ye NUT 
22-33 N-m _—* past 17-23 Nem 


(16-24 FT-LB) , Re) 4: (13-17 FT-LB) a 
Su CONVERTER | 
7 ASSEMBLY S-: 


2 pa 5E212 MUFFLER AND 
vow) OUTLET PIPE 
oan ASSEMBLY-5230 


U2152-D 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust Systems, E-150-250-350 4.9L (300 CID) MFI and 5.8L (351 CID) MFI Engine Under 8500 GVW 


U2438-A 
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09-00-19 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


5F250 Pipe Assembly 
391104-S2 Stud, 40-50 N-m 

(30-37 Ft-Lb) 

Nut, 7/ 16-14 34-46 Nem 
(25-36 Ft-Lb) 

Bracket and Insulator 
Assembly 

Nut, Attaches 5A242 to 
Crossmember or Frame 
17-23 N-m (13-17 Ft-Lb) 
Shield 

Nut 

Bolt, Attaches 5E287 to 
5F250 20-30 Nem 
(15-22 Ft-Lb) 

Tube Assembly 13-17 N-m 
(10-13 Ft-Lb) 

Nut 

Bolt, Attaches 5F235 to 

5F 250, 13-17 Nem 

(10-13 Ft-Lb) 

Muffler and Outlet Pipe 
Assembly 

Clamp and U-boit Assembly 
Attaches 5K214 to 5F250 
60-80 N-m (44-59 Ft-Lb) 


5A246 


375636-S309 


5A242 5261 


379930-S2 


5E287 5270 


N8037 14-S 100 
N605905-S2 


5A273 


5F235 


N8037 14-S 100 
N605905-S2 


5K283 


5§K214 5261 


N807703 5266 


(Continued) 


Part 
Number Description 


379930-S2 


§6722-S2 
387482-S2 
N6 11633-S2 


N800296-S 100 


56323-S 100 
| (13-17 Ft-Lb) 


Bracket and Insulator 
Assembly 

Nut, Attaches 5A246 to 
Crossmember, 17-23 Nem 
(13-17 Ft-Lb) 

Bracket and Insulator 
Assembly 

Bolt, Attaches 5261 to 
Frame 17-23N-m 

(13-17 Ft-Lb) 

Clamp 

Screw, Attaches 5270 to 
5261 and 5K214 10-15 N-m 
(89-133 In-Lb) 

Shield 

Screw, Attaches 5A273 to 
5K214 17-23 Nem 

(13-17 Ft-Lb) 

Shield 

U-Nut, M8-1.25, Attaches 
5K283 to 5F250 

Bracket and Insulator 
Assembly 

Bracket 

Bolt, Attaches 5K214 to 
5261 17-23 Nem 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


09-00-20 Exhaust Pipes, Mufflers and Converters 09-00-20 
ae as ea enc a DS ae ee Bey ee a ee 


REMOVAL AND INSTALLATION (Continued) 


Exhaust System Installation, E-150 5.0L MFI 


oS Nes 


EE 
teen a 


a —_ 


U2983-B 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivparain Aug 1998 na INC. - 2014 
ALL RIGHTS RESERVED 


09-00-21 Exhaust Pipes, Mufflers and Converters 09-00-21 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


5F 250 Pipe Assembly, with MTA 
Tube 

Stud 40-50 N-m 

(30-37 Ft-Lb) 

Nut 7 / 16-14 34-49 Nem 
(25-36 Ft-Lb) 

Bracket and Insulator 
Assembly 


Part 
Number Description 


5K214 Muffler and Outlet Pipe 
Assembly 


Clamp and U-Bolt Assembly 
60-80 N-m (44-59 Ft-Lb) 
Muffler Inlet, Support 
Bracket 


Nut 16-23 N-m (12-17 Ft-Lb) 
Muffler Bracket and Insulator 


391104-S2 N807703 


375636-S309 5291 


379930-S2 
5261 


5A242 


379930-S2 Nut 16-23 Nem (12-17 Ft-Lb) Assembly 
5E287 Shield 56722-S2 Nut 16-23 N-m (12-17 Ft-Lb) 
N803714-S100 | Nut 5270 Clamp (2.25) 
N605905-S2 Bolt 20-30 N-m (15-22 Ft-Lb) 387482-S2 Screw 10-15N-m 
5F235 Tube Assembly 11-18N-m (7-11 Ft-Lb) 
(97-159 In-Lb) 5K283 Shield 
N803714-S100 {| Nut N800296-S100 | U-Nut 


N605905-S2 Bolt 20-30 N-m (15-22 Ft-Lb) 5A246 Muffler Hanger, Support 


Bracket 
Nut 24-34 N-m (18-25 Ft-Lb) 


(Continued) 


N620482-S2 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


09-00-22 Exhaust Pipes, Mufflers and Converters 09-00-22 
Se a a a Ee 


REMOVAL AND INSTALLATION (Continued) 


Exhaust Systems, E-250-350 5.8L (351 CID) MFI Engine 


5.8L 138” WHEELBASE 
VAN AND WAGON 


5.8L ENGINE 
C/A 176” WHEELBASE 


5.8L ENGINE 
C/A 138” AND 158” WHEELBASE 
VIEW K 


U2439-A 


Clamp Assembly, Muffler 
inlet Pipe 60-80 N-m 


Inlet Pipe Assembly 


Converter Assembly 
Tube Assembly 
Tube Assembly 


(44-59 Ft-Lb) 

Muffler and Outlet Pipe 
Assembly 

Pipe Extension 
Tailpipe Extension 


(Continued) 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain (e4-WNA FAN, INC. - 2014 
ALL RIGHTS RESERVED 


09-00-23 Exhaust Pipes, Mufflers and Converters 09-00-23 
em I 


REMOVAL AND INSTALLATION (Continued) 


Exhaust Systems, E-250-350 5.8L (351 CID) MFI Engine (Continued) 


5.8L ENGINE 138” WHEELBASE 


5.81. ENGINE 
VAN AND WAGON 


158” AND 138” WHEELBASE C/A 
VIEW U 


5.8L ENGINE 
138” AND 158” WHEELBASE C/A 
VIEW T 


138” WHEELBASE VAN AND WAGON 
5.8L ENGINE 
VIEW W 


U2440-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


09-00-24 Exhaust Pipes, Mufflers and Converters 09-00-24 
SS a a a a eT a re a a a ee ar ee 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
1 


5246 Inlet Pipe Assembly 
391104-S2 Stud Short End in Manifold 
40-50 N-m (30-37 Ft-Lb) 

Nut, Attaches 5246 to 
Manifold 34-46 Nem 

(25-36 Ft-Lb) 

Bracket and Insulator 
Assembly 

Nut, 17-23 N-m (13-17 Ft-Lb) 
Attaches 5A242 to Frame 
Nut, 35-48 N-m (26-35 Ft-Lb) 
Attaches 5E212 to 5246 
Muffler and Outlet Pipe 


Part 
Number 


§8624-S2 


13 


14 


Description 
526 


Bolt, Attaches 5K214 to 
1 


5261 Bracket and Insulator 
Assembly 

Bolt, Attaches 5261 to 
Frame 17-23Nm 

(13-17 Ft-Lb) 

Bolt, Attaches 5K214 to 
5261 17-23 Nem 

(13-17 Ft-Lb) 

Gasket 

Bolt, 8-11 .N-m (71-97 In-Lb) 


Nut, Attaches 5F235 and 


375636-S309 


381877-S2 


5A242 


56323-S 100 


379930-S2 


5B266 
N605892-S2 
N623332-S2 


N620482-S2 


5K214 


Assembly 5F 298 to 5246 
5A246 Bracket and Insulator 5E212 Converter Assembly 
Assembly 5B201 Muffler Outlet Pipe Clamp 
379930-S2 Nut, 17-23 N-m (13-17 Ft-Lb) 5263 Muffler Outlet Pipe Extension 
Aes beter to 5F235 Tube Assembly 
5F298 Tube Assembly 


5261 Bracket and insulator 


Assembly 

Nut, Attaches 5261 to Frame 
17-23 N-m (13-17 Ft-Lb) 
Bracket 


5A281 Muffler, Inlet Pipe Clamp 
Assembly 60-80 N-m 
(44-59 Ft-Lb) 

Clamp, 8-11 N-m 

(7 1-97 In-Lb) 


379930-S2 


5266 


(Continued) 


Exhaust Systems, E-250-350 and 7.5L (460 CID) MFI Engine 


7.5L 138” WHEELBASE 
VAN AND WAGON AND CUTAWAY 
M EW 


Crd 


158”-176" WHEELBASE 
/A 7.5L 


MAIN VIEW U2441-A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


09-00-25 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


Inlet Pipe Assembly 
Tube Assembly 


Muffler Inlet Pipe Clamp 
Assembly 


(Continued) 


Exhaust Pipes, Mufflers and Converters 


Part 
Number Description 


Converter Assembly 


Muffler and Outlet Pipe 
Assembly 


Pipe Extension 


Exhaust Systems, E-250-350 and 7.5L (460 CID) MFI Engine (Continued) 


Part 
Number Description 
5246 Inlet Pipe Assembly 
391104-S2 Stud, Short End to Manifold 
40-50 N-m (30-37 Ft-Lb) 


(Continued) 


U2442-A 


Part 
Number Description 


375636-S309 Nut, Attaches 5246 to 
Manifold 34-46 Nem 
(25-36 Ft-Lb) 
Bracket and Insulator 
Assembly 


5A242 


(Continued) 


09-00-25 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


09-00-26 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
5 


379930-S2 Nut, Attaches 5A242 to 
Frame 17-23 N-m 


Exhaust Pipes, Mufflers and Converters 


09-00-26 


Part 
Number Description 


379930-S2 Nut, Attaches 5261 to Frame 
17-23 N-m (13-17 Ft-Lb) 


11 


5E212 


37993 


5261 


(Continued) 


5K214 


5A246 


(13-17 Ft-Lb) 
Converter Assembly 
Muffler and Outlet Pipe 
Assembly 

Bracket and Insulator 
Assembly 


Nut, Attaches 5A246 to 
Crossmember, 17-23 N-m 


12 Bracket 
Bolt 
Tube Assembly 


Muffler Inlet Pipe Clamp 
Assembly 60-80 N-m 
(44-59 Ft-Lb) 

Bolt, 8-11.N-m (7 1-97 In-Lb) 


5266 
58624-S2 
5F298 

5A281 


0-S2 N605892-S2 


5F298 Tube Assembly 
13-17 Ft-Lb 
ene and ee N623332-S2 Nut, Attaches 5F298 to 5246 
Assembly 5B201 Muffler Outlet Pipe Clamp 


5263 Muffler Outlet Pipe Extension 


Exhaust Systems, E-250 Heavy Duty, E-350 7.3L Diesel Engine 


NUT 
375636-S2 
an (4 REQ’D) 
TEN TO 34-41 Nem 
STUD 
(4 REQ’D) 


NUT 
56722-S2 
TIGHTEN TO 
_ 16-23 Nem 
(12-17 FT-LB) 


SS CLAMP AND 138” WHEELBASE 
~ U-BOLT ASSEMBLY MAIN VI 
N807703-S 


BRACKET AND 


NUT-379930-S2 
INLET PIPE INSULATOR TIGHTEN TO 
ASSEMBLY-5246 16-23 Nem 


(12-17 FT-LB) 


MUFFLER AND . 
OUTLET PIPE 
ASSEMBLY 
5230 


BRACKET AND 
INSULATOR 
ASSEMBLY-5261 


NUT 
379930-S2 
TIGHTEN TO 16-23 N-m 
(12-17 FT-LB) 


BRACKET AND 
INSULATOR 
ASSEMBLY 
5A242 


10-15 Nem 
(7.4-11 FT-LB) 


U2220-F 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Driyetnain 9 APPR INC. - 2014 
ALL RIGHTS RESERVED 


09-00-27 


Exhaust Pipes, Mufflers and Converters 


REMOVAL AND INSTALLATION (Continued) 


Exhaust Systems, E-250 Heavy Duty, E-350 7.3L Diesel Engine (Continued) 


NUT-375636-S2 


(4 REQ’D) 
TIGHTEN TO 34-41 N-m 
STUD (25-30 FT-LB) 
389112-S2 
TIGHTEN TO 
40-50 Nm 
(30-37 FT-LB) 
eg . 


On, 


INLET PIPE 
ASSEMBLY-5246 


MUFFLER 
OUTLET 
EXTENSION-5263 


BOLT-56323-S100 
TIGHTEN TO 16-23 N-m 
(12-17 FT-LB) 
BOLT-56722-S2 


TIGHTEN TO 16-23 N-m 


(12-17 FT-LB) 


BRACKET AND 
INSULATOR 
ASSEMBLY-5261 


VIEW L 


ASSEMBLY 
N807703-S 


VIEW K 


VIEW N 


CLAMP AND U-BOLT 


158” WHEELBASE 
MAIN VIEW 


CLAMP AND 
U-BOLT ASSEMBLY 


NUT-379930-S2 
TIGHTEN TO 16-23 N-m 
(12-17 FT-LB) 


ae eal 
Sy 


N807703-S 


EXTENSION 
PIPE-5A212 


176” WHEELBASE 
VIEW K 


BRACKET AND 


INSULATOR 


ASSEMBLY 5A246 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY-5230 


NUT-379930-S2 
(2 REQ’D) 
TIGHTEN TO 
16-23 N-m 


BRACKET AND 
(12-17 FT-LB) 


INSULATOR 
ASSEMBLY-5A242 


09-00-27 


ATTENUATOR 


BRACKET AND 
INSULATOR 
ASSEMBLY 
5A242 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY-5230 


NUT-379930-S2 
TIGHTEN TO 16-23 N-m 
(12-17 FT-LB) 


U2221-F 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Badal ly ¢ Drivetrain Aug 1992 


AVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


09-00-28 Exhaust Pipes, Mufflers and Converters 09-00-28 
ADJUSTMENTS SPECIFICATIONS 
Inspect inlet pipes, outlet pipes and mufflers for TORQUE SPECIFICATIONS 


cracked joints, broken welds and corrosion damage 
that would result in a leaking exhaust system. Inspect 
the clamps, brackets and insulators for cracks and 
stripped or badly corroded bolt threads. When pipe 
clamp(s) are loosened and/or removed to replace a 
shield, pipe or muffler, replace the clamp(s) if there is 
reasonable doubt that its service life is limited. 


NOTE: Because mufflers are designed without drain 
holes, it is normal for a certain amount of moisture and 
staining to be present around the muffler seams. The 
presence of soot, surface rust, or moisture does not 
indicate a damaged muffler and should not constitute 
the basis for replacement. 


Muffler clamps can be broken due to over-tightening. 
When attempting to eliminate exhaust leaks at joints, 
the muffler clamp should be tightened to specification. 
Do not over-tighten bolts or nuts to correct a leak. If 
this does not eliminate the leak, the clamp should be 
loosened, rotated approximately one-quarter turn, and 
then retightened to the specification. 


The exhaust system, including heat shields, must be 
free of leaks, binding, grounding and excessive 
vibrations. 


These conditions are usually caused by loose, broken 
or misaligned clamps, shields, brackets or pipes. If 
any of these conditions exist, check the exhaust 
system components and alignment. Align or replace as 
necessary. 


Exhaust System Alignment 


Perform the following procedure to align the complete 
exhaust system: 


1. Loosen the pipe connection clamps and the pipe 
support bracket clamps. Loosen the inlet 
pipe-to-exhaust manifold attaching nuts. 


Work from the front and progressively align the 
exhaust system components and hangers to 
eliminate any interferences. Make sure that 
aligning tabs (if used) are fully engaged in their 
mating slots. 


Then working from the rear forward, retighten 
clamps to specifications. Finally, tighten the 
exhaust manifold to inlet pipe attaching nuts 
alternately and equally to specifications so that 
the pressure on the ball flange will be uniform. 


Heat Shield Inspection 


Raise the vehicle on a hoist. Heat shields are 
positioned on the underside of the catalytic converter 
and the muffler assembly. Shields should be free from 
random bends which would bring any part of the shield 
in soft contact with the converter or muffler assembly 
causing a rattle. 


CAUTION: The shield must be cleaned of any 
combustible matter. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / OA VetrBIn AUG LPR TA INC. - 2014 
ALL RIGHTS RESERVED 


Description 


fF 


Band Clamps (to Secure Heat 
Shields) 


Bronco, F- 150-250-350, 4.9L MFI, 5.0L MFI, 5.8L MFI 
U/8500 


Stud, Manifold 
Nut, Y-Pipe-to-Manifold 


30-37 


34-46 
Bolt, Heat Shield-to-Front Converter | 20-30 | 


U-Bolt Clamp Nuts 60-80 


Bolt, Lower Shield-to-Rear Converter 
Heat Shield 


44-59 


Nuts, Bracket 
Assembly-to-Crossmember 


Bolt, Air Tube-to-Converter 13-17 


Screw, Lower Shield-to-Muffler | 16-23 | 12-17 


F-250-350, F-Super Duty, 5.8L MFI, 7.5L MFI Over 8500 
GVWR 


Stud, Manifold 

Nut, Y-Pipe-to-Manifold 

Screw, Bracket-to-Muffler 

U-Bolt Clamp Nuts 

Bolt, Tube Assembly-to-Inlet Pipe 


Nut, Bracket 
Assemblies-to-Crossmember or 
Frame 


_ 
~“ 
Nn 
& 


30-37 
34-46 
12-17 
44-59 


60-80 


id 
) 


Nut, Bracket-to-Converter 34-49 18-36 
F-250-350, F-Super Duty, 7.3L Diesel 
Stud, Manifold 

Nut, Y-Pipe-to-Manifold 


Nuts, Bracket-to-Crossmember or 
Frame 


Bolt, Extension Pipe-to-Muffler Inlet 17-24 
Pipe 


F-Super Duty Commercial Chassis, 7.3L Diesel 


Stud, Manifold 4060 | 90-37 _ 

[Nut Y-Pipe-to-Manifold | 94-46 | 26-96 

[Nut Bracket-to-Frame, Y-Pipe | 22-33 | 16-24 
Nut, Inlet Pipe-to-Muffler 


Nut, Muffler Clamp-to-Bracket 


30-37 
34-46 
17-24 


Nut, Bracket-to-Crossmember 


Nut, Bracket-to-Frame, Muffler Inlet 
Pipe 


F-Super Duty Motorhome, 7.5L MFI 
Stud, Manifold 
Nut, Y-Pipe-to-Manifold 


U-Nut, Tube Assembly-to-Muffler Inlet i | 
Pipe 


3 
> 
> 
® 


Nut, Bracket-to-Frame, Converter 


Nut, Bracket-to-Converter 34-46 | 26-36 | 
U-Clamp Nuts, Extension Pipe 46-64 | 36-45 


Nut, Bracket-to-Frame, Muffler Inlet 
Pipe 


(Continued) 


09-00-29 Exhaust Pipes, Mufflers and Converters 09-00-29 


SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS (Cont'd) 


TORQUE LIMITS — EXHAUST SYSTEM BOLTS AND 
NUTS 


Bolt or Class 9.8 Class 10.9 
Nut Diameter (Grade 5) (Grade 8) 

8mm (§/ 16 inch) 20-27 Nem 26-35 Nem 
(14-19 Ft-Lb) (20-25 Ft-Lb) 

10mm (3/8 inch) 37-50 Nem 47-64 N-m 
(28-36 Ft-Lb) (34-47 Ft-Lb) 

12mm (7/ 16 inch) 65-90 N-m 80-110 N-m 
(48-66 Ft-Lb) (59-80 Ft-Lb) 

UNLESS OTHERWISE SPECIFIED, TORQUE RANGES 


MAY BE USED FOR FITTING OR FASTENER 
DIAMETERS AS INDICATED. 


Nut, Y-Pipe-to-Manifold 


Nut, Bracket-to-Crossmember or 17-23 13-17 
Frame 


Bolt, Shield-to-Converter | 20-30 | 15-22 | 


Screw, Tube Assembly-to-Converter 13-17 
U-Clamp Nut 


SPECIAL SERVICE TOOLS / EQUIPMENT 


Screw, Clamp-to-Tailpipe 93-133 
In-Lb 


ROTUNDA EQUIPMENT 


Tool Number Description 
059-0008 
059-00007 


E-250 H.D., E-350, 7.3L Diesel 
|Stud,Manifold | 40-50 | 90-37 
[Nut,Y-Pipe-to-Manifold | 34-468 | 25-30 _| 
[Nut,Bracket-to-Frame | 16:23 | 12-17 
[| Screw, Clamp-to-Bracket, Tailpipe | 10-15 | &11__ 
[Nut,Bracket-to-Crosamember | 16-28 12-17 __ 


Stud, Manifold | 40-60 | 30-37 
Nut, Converter-to-Manifold 34-46 | 25-36 | 


Bolt, Tube-to-Converter 8-11 7 1-97 

In-Lb 
Nut, Bracket-to-Frame or 17-23 13-17 
Crossmember 


Clamp, Tube-to-Converter 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


10-01A-1 


GROUP 


ruEL_1O 


SECTION TITLE PAGE SECTION TITLE PAGE 
THROTTLE LINKAGE ...........ccccccccccnsccnnccsccscccsccncnscccnce 10-02-1 FUEL TANK, PUMP, LINES AND FILTERS, DIESEL 
FUEL TANK, PUMP, LINES AND FILTERS, ENGINES crssisccscecnseecdcadescaesceetcentecccencaecssiesccsssecess 10-01B-1 
GASOLINE ENGINEG............ccccsccccscsccccccccsccncsscccnce 10-O1A-1 SPEED CONTROL ............ccccccccccccccccnccnccnccsecccccsscccccses 10-03-1 
8 a 
SECTION 10-01A Fuel Tank, Pump, Lines and Filters, 
Gasoline Engines 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION (Cont’d.) 
Electric Fuel Delivery Module (FDM) and FUG! FUN Ol CAD ci scissccsccsceccscdensaccsacseccucvaescccctouseses 10-01A-49 
Sender ASSOmMbly ..........ccccscecccnsccnccnnecccccccsscnsecs 10-01A-3 Fuel Line Illustrations, Bronco ...........cccccceseceecees 10-01A-41 
Electronic Fuel Injection (MF 1) .........cccceccsssssssccsaes 10-01A-2 Fuel Line Illustrations, E-Series.............sscscsssseses 10-01A-34 
Fuel Delivery Module (FDM) ............scsscsssscencensnes 10-01A-10 Fuel Line Illustrations, F-Serles............cccsscsscceces 10-01A-19 
Fuel Delivery Module (FDM) Control ............ssscssees 10-01A-4 Fuel Pump, Bronco, F-150-250-350, F-Super 
PUG! PUIROES ccdicccsccescscc cece ccciccntranecdeccecescstectaccncetes 10-01A-2 Duty and E-150-250-350.......cccssscccsccccacsceccccece 10-01A-25 
FO LUM OG ass isacec eck wesecateces cankteeavedescewacmerwvanse denesece 10-01A-7 Fuel Pump, Units with Plastic Locking Ring, 
Fill Control / Vent ........ccccecsscnccnsceccccscencansscnsccsces 10-01A-9 F-350 Chassis Cab .........cscsscccsscccsnvccccccessncccces 10-01A-26 
Tank Vapor Vaive, Rollover Vaive Fuel System Pressure Relief .............csssssssssseseees 10-01A-14 
PSSOMDIY socicscccscsicsscniccisteccccdccevccavecacesdcvesscsss 10-01A-9 Fuel Tanks, BronCo......ccccccsscescccescccnccsccscscsecccsecs 10-01A-42 
Vapor Vent, In-Tank Venting...............sscsssscssscnes 10-01A-9 Fuel Tanks, E-Series .........cccscscscssscccssccsccscenscccces 10-0 1A-37 
Fuel Tank Draining. ........cccccccessssscessccncencccscenscens 10-01A-10 Aft-of-Axle Fuel Tank, E-Series 
Fuel Tank FUlliing ........cccccccccscscecscccnsnccscenssscecscenes 10-01A-10 CULE WY esis viscinceseascncccccedccsacucccuexecouesecvs 10-01A-37 
Gasoline Octane Rating ...........csssssssssscsccnssscccsars 10-01A-10 Midship Fuel Tank, E- 150-250-350. .........ssccsees 10-01A-39 
Imertia SWItCh .........cccsccccccccesccccccncnscncscnscescesccces 10-01A-11 In-Line FUG! Filter ivicsscssvcisicscsceccctcsccccnceceierscecswses 10-01A-17 
MFI Fuel System Pressure and Flow Test Metal Spring-Lock Connectors ...........ccssscscesceees 10-01A-15 
E QUID iikcccckscecesevecssvevcinccsidesescesdswasedeaccsetes 10-01A-11 Organizer Assemblies, E-150-250-350............... 10-01A-18 
Pressure and Vacuum Relief System .................. 10-01A-10 Spring Lock Coupling Safety Clip 
MAJOR SERVICE OPERATIONS LAS tall ACO ooccs cccceccascccicenciecsccetnncisseecestaecsesconss 10-01A-16 
Electric Fuel Pumps. ..........ccsccscscsscsccccnscsccnsscscces 10-01A-50 Stainless Steel Fittings...........cscsscsscccccccsccsccsccscs 10-01A-14 
Evaporative Emission System............scssssssssssceee 10-01A-49 Steel Midship Fuel Tank, F- 150-250-350 and 
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VEHICLE APPLICATION 
E- 150-250-350, F- 150-250-350, F-Super Duty and 


Bronco Vehicles with Gasoline Engines 
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DESCRIPTION AND OPERATION 


Electronic Fuel Injection (MFI) 


F-Series, Bronco, and Econoline vehicles are 
equipped with Multiport Fuel Injection (MFI) engines. 
Separate electronically controlled injectors are 
mounted in the intake manifold on the runner for each 
cylinder. 


Each injector is mounted so that it sprays fuel into the 
cylinder head intake port of its cylinder. The injectors 
are supplied fuel under high pressure through an 
engine-mounted fuel distribution manifold which also 
has a fuel pressure regulator. The fuel pressure 
regulator controls the pressure of fuel going into the 
injectors and returns excess fuel to the fuel tanks. 


For a description of the operation of the injectors and 
fuel manifold, refer to Section 03-04A, for 5.0L and 
5.8L; Section 03-04B, for 4.9L; or 03-04C, for 7.5L. 


On all vehicles, an electric fuel pump located in a 
modular in-tank reservoir (FDM) in the fuel tank 
supplies fuel under high pressure to the fuel 
distribution manifold. 


All vehicles have an in-line fuel filter mounted on the 
frame rail under the vehicle. 


WARNING: TANK-TO-INJECTOR FUEL LINES 
REMAIN UNDER HIGH PRESSURE AFTER THE 


SYSTEM IS SHUT OFF. DEPRESSURIZE THE FUEL 


LINE SYSTEM AT THE SCHRADER VALVE 
LOCATED ON THE ENGINE FUEL RAIL BEFORE 
DISCONNECTING ANY FUEL LINE. WITHOUT 
DEPRESSURIZING THE SYSTEM AS DESCRIBED 
IN THIS SECTION CAN RESULT IN INJURY FROM 
FUEL BEING SPRAYED UNDER PRESSURE. ALSO, 
FUEL SPRAYED UNDER PRESSURE IS AN 
OBVIOUS FIRE HAZARD. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / rN ce 
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Fuel Filters 


The in-line fuel filter provides filtration to protect the 
small metering orifices of the injector nozzles. The 
filter assembly (F-Series and Bronco) and filter pump 
assembly (E-Series) is located on the left frame rail. 


NOTE: The fuel filter should be changed at 24,000 km 
(15,000 miles) or 15-month intervals, and each time a 
fuel delivery module is replaced. When the filter needs 
to be replaced, proceed to Fuel Filter, In-Line Type, 
4.9L HS, 5.0L, 5.8L and 7.5L MFI Engines in the 
Removal and Installation portion of this section. 


If the fuel delivery module is replaced, or the fuel 
system is contaminated with particles, the fuel filter 
should be replaced. If contamination of fuel is 
suspected, refill tank(s) with clean fuel, not fuel from 
tanks. 
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DESCRIPTION AND OPERATION (Continued) 


Electric Fuel Delivery Module (FDM) and 
Sender Assembly 


The electric fuel delivery system used on the 4.9L, 
5.0L, 5.8L and 7.5L Multiport Fuel Injection (MFI) 
engines consists of a fuel delivery module (FDM) 
assembly. The FDM unit includes a high pressure fuel 
pump, venturi jet pump, supply check valve, anda 
shuttle selector valve located internally to an in-tank 
reservoir assembly mounted from the fuel tank sender 
flange. 


FUEL SUPPLY TUBE 
FLOW TO ENGINE 


FUEL RETURN TUBE 
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e 
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a iP ——~ Se 
Ss aie 
j TANK 


RESISTOR 
ASSEMBLY 
= 9A299 


HIGH PRESSURE 
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Lee RESERVOIR 


AS \ 
| 


+» SCREW 


VIEW z GP 
SENDER \) 
FLOAT co 
SENDER FLOAT 
~~ ARM 


VENTURI FILTER 
SCREEN 


HIGH PRESSURE PUMP/RESERVOIR/ 
SHUTTLE VALVE/SENDER ASSEMBLY 


V7911-8 


The following provides a brief description and function Venturi Jet Pump: A portion of the high pressure flow 
of each of the FDM internal components. from the pump is diverted to operate the venturi jet 


High Pressure Fuel Pump: The high pressure fuel pump Hel ee sorb crews baie from the ee into 

is located inside the flange-mounted reservoir the Tuel delivery module reservoir to augment the 

assembly internal to the fuel tank. engine return flow. This process ensures an adequate 
fuel supply to the pump during extreme vehicle 


Shuttle Selector Valve: The shuttle selector valve _ maneuvers and steep vehicle attitudes with low-tank 
opens the return line to the tank and the return flow is fill levels. 


directed to the appropriate tank on vehicles equipped 
with dual tanks. 


Supply Check Valve: The supply check valve, which is 
normally closed, opens when the outlet pressure from 
the energized pump exceeds the opposing check 
valve spring force. When the pump is de-energized 
(i.e., engine is shut off), the supply check valve closes 
to maintain pump prime and fuel supply line pressure. 
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DESCRIPTION AND OPERATION (Continued) 


The inlet of the venturi pump has a nylon filter on it to 
prevent dirt and other particulate matter from entering 
the system. Water in the fuel tank can pass through 
the filter without restriction. 


FDM COMPONENTS AND FLOW PATH 


FLOW 


FROM 
ENGINE 
FLOW TO 
ENGINE 
RESERVOIR 
HIGH PRESSURE 
PUMP SUPPLY tlle 
CHECK VALVE SELECTOR 
DIAPHRAGM 
HIGH PRESSURE 
PUMP 
VENTURI 
JET PUMP 
PUMP FILTER 
SCREEN lel 
VALVE 
VENTURI 
FILTER 
SCREEN 
V7913-B 


The in-tank mounted high pressure fuel pump is 
capable of supplying 105 liters (27.7 gallons) of fuel 
per hour at a working pressure of 270.0 kPa (39 psi) 
for the 5.0L, 5.8L and 7.5L MFI engines. The pump 
can supply 90 liters (23.7 gallons) per hour at 380 kPa 
(55 psi) for the 4.9L MFI engine. The pump has an 
internal pressure relief valve to provide overpressure 
protection in the event the fuel flow becomes 
restricted. Overpressure is restricted to 850 kPa (123 
psi) and reduced fuel flow will result. The system 
pressure is controlled by a pressure regulator on the 
engine. 
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Fuel Delivery Module (FDM) Control 


When the ignition switch is turned to the ON position, 
the Electronic Engine Control (EEC) power relay is 
energized and provides power to both the fuel pump 
relay and a timing device in the Powertrain Control 
Module (PCM). Fuel pump power is provided through 
the contacts of the fuel pump relay and the inertia 
switch. If the ignition switch is not turned to the START 
position within approximately one second, the timing 
device in the PCM will open the ground circuit (No. 97 
T/LG) to the fuel pump relay. Opening the ground 
circuit de-energizes the fuel pump relay (opening its 
contacts), which de-energizes the fuel pumps. This 
circuitry pressurizes the fuel system. 


When the ignition switch is turned to the START 
position, the PCM energizes the fuel pump relay to 
provide fuel while cranking. 


After the engine starts, the ignition switch is returned 
to the ON position, the power to the fuel pump is 
supplied through the fuel pump relay. The PCM senses 
speed and shuts off the fuel pump by opening the 
ground circuit, Circuit 97 (T-LG), to the fuel pump relay 
if the engine stops or engine speed drops below 120 
rpm. 
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DESCRIPTION AND OPERATION (Continued) 


See EVTM for more 


details of this circuit 
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=. 
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DESCRIPTION AND OPERATION (Continued) 


HOT IN START OR RUN HOT AT ALL TIMES HOT AT ALL TIMES 


™ ENGINE 
3 COMPARTMENT 
§ FUSE PANEL 


See EVTM for more 


details of this circuit 


F-SERIES 


57 BK 926 @ LB/O 238 B DG/Y 


[4 
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CONNECTOR @ SHUTOFF 
TO PCM @ SWITCH 


670 BR/Y 921 BGY/O 
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DESCRIPTION AND OPERATION (Continued) 


See EVTM for more 


details of this circuit 


BRONCO 


EN CINE 
COMPARTMENT 
FUSE PANEL 


oF BK 926 @ LB/O 238 @ DG/Y 


CONNECTOR TO PCM 
INSTRUMENT 
CLUSTER 
787 fm PK/BK 921 BH GY/O 
29 YW 
INSTRUMENT 
aes CLUSTER 
REAR 
FUEL PUMP/ 
SENDER 


V9062-A 


Fuel Lines The two types of quick-connect couplings are called 


Steel, and Teflon® with braided covering fuel tubes push ena fittings and metal spring lock 
with one of two types of quick-connect couplings are connectors. 


used on all F-, B- and E-Series MFI vehicles. Some 
tubes on vehicles are part of an organizer assembly. 
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DESCRIPTION AND OPERATION (Continued) 


Metal Spring Lock Connectors 


Spring lock fittings have a bead formed in one tube 
which is retained by a garter spring inside a cage on 
the other tube. Sealing is by O-rings on the cage side. 
These couplings are connected by pushing the two 
sides together until the garter spring clicks. They are 
disconnected by the use of special tools. Connecting 
and disconnecting instructions are in the Removal and 
Installation portion of this section. This type of 
connector is used for fuel line-to-engine fuel manifold 
connections and sometimes for fuel filter connections. 


O-RINGS-SUPPLIED IN 


: 90- GARTER 
E35Y-19D690-A KIT SPRING 
FEMALE 
FITTING 
FITTINGS a 
SPRING LOCK COUPLING DISCONNECTED 


A16216-A 


A tether is used for additional protection on spring lock 
connectors. It must be unclipped before disconnecting. 


Spring Lock Coupling Tether 


TETHER 

FOR 1/2” FITTING 
N805528-S190-BLACK 
FOR 3/8” FITTING 
N805526-S190-SILVER 


SPRING 


REMOVED 


INSTALLED 


A16217-A 


Metal Push Connect Fittings 


Push connect fittings consist of a tube (with a formed 
bead), a body, O-rings, retainer and safety retaining 
clip (redundant). The fittings are disconnected and 
connected by use of special tools and instructions are 
in the Removal and Installation portion of this section. 
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Organizer Assembly 


On all vehicles, rear fuel lines are part of an organizer 
assembly. The organizer assembly consists of an 
extruded plastic tube through which electrical wires 
pass and onto which fuel supply, fuel vapor, fuel return, 
and brake lines snap. The organizer assembly is 
retained to the frame by plastic clips with studs 
moulded in. The studs are attached to the frame by 
nuts. It is not necessary to remove the plastic clips to 
gain access to the wires and tubes because the 
plastic clips can be snapped open and closed. 


Typical Organizer Assembly, E- 150-250-350 


A16218-B 


Organizer Assembly, Fuel, 
Brake and Electrical 


Fuel Vapor Line 


Fuel Return Line 

Fuel Supply Line 
Electrical 

Brake Line 

Nut 8-10 N-m (6-7 Ft-Lb) 


N620480-S2 
TA16218A 
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DESCRIPTION AND OPERATION (Continued) 


Safety Precautions For Servicing Fuel Lines ORIFICE 


WARNING: TANK-TO-INJECTOR FUEL LINES 
REMAIN UNDER HIGH PRESSURE AFTER THE 
SYSTEM IS SHUT OFF. DEPRESSURIZE THE FUEL 
LINE SYSTEM AT THE SCHRADER VALVE 
LOCATED ON THE ENGINE FUEL RAIL BEFORE FLOAT 
DISCONNECTING ANY FUEL LINES. 
DISCONNECTING FUEL LINES WITHOUT 
DEPRESSURIZING THE SYSTEM AS DESCRIBED 
IN THIS SECTION CAN RESULT IN INJURY FROM 
FUEL BEING SPRAYED UNDER PRESSURE. ALSO, 
FUEL SPRAYED UNDER PRESSURE IS AN 
OBVIOUS FIRE HAZARD. 


@ Disconnect vehicle battery. 
@ Keep all flame, burning tobacco products, and 


TO VAPOR 
STORAGE 


TYPICAL SECTION 


sparks from grinders and other power tools away ean ache 

from vehicle when servicing fuel system. Peer nae oe | Vivace 
@ Keep the front end of the vehicle higher than the Mechanical Rollover Valve, 5.8L MFI and 7.5L MFI 

rear when servicing fuel lines. If the fuel lines are Engine 

disconnected with the front of the vehicle lower than 

The vapor valve assembly mounted on the top of the 

the rear, fuel can syphon out through the lines. fuel tank is used to control the flow of fuel vapor 
CAUTION: Only Ford Motor Company approved entering the fuel tank vapor delivery line which 
fuel lines and O-rings should be used for repair or conducts vapor forward to the canister in normal 
replacement because substitute materials may circumstances. If, due to extreme conditions, 
leak or deteriorate rapidly from contact with fuel. excessive pressure is generated inside the tank, the 
Never substitute hose clamps for approved purge port opens up, allowing fuel vapor to escape to 
fittings on nylon fuel lines as they may pull loose the atmosphere, and stabilizes pressure inside the 
because of the fuel pressure. tank. The valve assembly has a head valve which 
Fill Control/Vent prevents the fuel tank from overrfilling during refueling. 


Keak es The valve assembly also has a spring supported float 
Fill limiting is accomplished through fill pipe _ assembly, which prevents liquid fuel from entering the 
configuration and/or external vent lines within the fill vapor delivery line during severe handling, steep 

pipe and tank. The vent system is designed to permit grades or in the event of vehicle rollover. 

at least 10 percent tank volume air space when the 

tank is filled to capacity. This air space provides for 

thermal expansion of fuel as well as being an aid to the HEAD 

in-tank vapor vent system. 


Vapor Vent, In-Tank Venting 


This system provides a vapor space above the 
gasoline surface in the fuel tank. This area is sufficient TO & Pe pis 
to permit adequate breathing space for the tank vapor ATMOSPHERE f yh 

valve assembly under static and most dynamic CANISTER 
conditions. This is accomplished by the tank vapor ae PORT 
valve assembly that is centrally located on the upper PU 

surface of the tank. eone eoren: 


SUPPORTED 
Tank Vapor Valve, Rollover Valve Assembly 


FLOAT 
All fuel tank vapor valves make use of a small orifice 
that tends to allow only vapor and not fuel to pass into 
the line running forward to the vapor storage canister. 
This assembly mounts directly to the fuel tank using a 
rubber seal. 


Fuel vapors trapped in the sealed fuel tank are vented 
through the orificed vapor valve assembly in the top of 
the tank. The vapors leave the valve assembly 
through a single vapor line and continue to the carbon 
canister for storage, until they are purged to the 
engine. 


ven cree een ane 
SS 
SIP euweaewe. 


= 
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DESCRIPTION AND OPERATION (Continued) 


Pressure and Vacuum Relief System 
Fuel Fill Cap 


The fuel fill cap is sealed and includes a built-in 
pressure-vacuum relief valve. Fuel system vacuum 
relief is provided after 3.5 kPa (0.50 psi) and pressure 
relief after 11.0 kPa (1.6 psi). Under normal operating 
conditions, the fill cap operates as a check valve, 
allowing air to enter the tank as fuel is used, while 
preventing vapors from escaping the tank through the 
cap. 


NOTE: Use of an aftermarket fuel fill cap other than an 
authorized Ford / Motorcraft service part could result 
in damage to the fuel system or improper system 
operation if not properly designed / manufactured for 
pressure vacuum relief. Customer warranty is void for 
fuel tank and/or fuel system damage resulting from 
the use of such caps. 


Fuel Line Routings 


Refer to the illustrations throughout this section for fuel 
line routings and tank installations. 


Gasoline Octane Rating 


Vehicles equipped with catalytic converters must use 
UNLEADED GASOLINE ONLY (as specified on the fuel 
gauge or adjacent to the fuel filler opening). Leaded 
gasoline can damage the catalytic converter and 
affects other emission components. When the engine 
is adjusted to recommended specifications, you may 


use a gasoline with a minimum octane rating as 
designated by any of the following numbers: 
@ Research Octane Number (RON) ..91 


@ Average of Research Octane Number and Motor 
Octane Number 


@ (Antiknock Index) 


Octane rating and unleaded gasoline availability may 
vary between gasoline stations. 


Fuel Tank Filling 


The filler tube openings for the fuel tanks on trucks 
with multiport fuel injection (MFI) engines have been 
made smaller to prevent accidental filling with other 
than unleaded fuel. Gasoline pumps in the United 
States and Canada dispensing unleaded fuel are 
equipped with nozzles to accommodate the smaller 
filler opening on the filler neck. 


Expansion of fuel due to temperature increases, or 
overfilling (‘‘topping off’’) causes fuel overflow at the 
filler cap when the vehicle is standing or the cap is 
removed. To minimize this condition, it is 
recommended that the amount of fuel put in the tank 
when filling be limited to the automatic pump shutoff. If 
vehicle has two tanks, use fuel from both tanks after 
fill-up to reduce fuel levels. 


Fuel Tank Draining 


Use appropriate adapter to connect Rotunda Fuel 
Storage Tanker 034-00002 or equivalent suction 
pump, to the fuel hose (at the fuel pump to fuel tube 
connection) and drain the fuel tank. 


Fuel Delivery Module (FDM) 


Almost any electric fuel pump malfunction that can 
occur will result in a reduction of fuel flow and/or 
pressure. A reduction of fuel flow and/or pressure will 


be detected by a reduction in engine performance. 
This diagnostic procedure will concentrate on 
determining if the electric fuel pump system is 
Operating properly. Other diagnostic procedures will 
cover the analysis of other malfunctions that can 
cause losses or reductions of engine performance. 
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DESCRIPTION AND OPERATION (Continued) 


The following diagnostic procedures are to be 
performed to determine if the electric fuel pump(s) are 
operating correctly. 


NOTE: If no pressure is detected in fuel lines during 
test procedure, fuel pump should not be powered in 
excess of three minutes to avoid possible overheating 
of pump. 


HIGH PRESSURE PUMP (FDM) DIAGNOSIS GUIDE 


Engine Condition 4.9L EFI 5.0L EFI 5.8L EFI 7.5L EFI 
45-60 PSI 30-45 PS! 30-45 PSI | 30-45PSI | 
Engine Running 
310-415 kPa | 210-310 kPa | 210-310 kPa | 210-310 kPa 
ere 50-60 PSI 35-45 PSI 35-45 PSI 35-45 PSI 
y 9 345-415 kPa | 210-310 kPa | 210-310 kPa | 210-310 kPa 
SELF TEST CONNECTOR 


FP LEAD 
-(SHORT END 
OF CONNECTOR) 


Cv7917-D 


MFI Fuel System Pressure and Flow Test To reset the inertia switch, depress the button on top 
Equipment of the switch. 


Use Adapter D85L-9974-B and Fuel Pressure Gauge Switch Location 
T80L-9974-B to test the MFI Fuel System electric fuel On F-Series the switch is on the right cowl panel just 


pump. forward of the door below the instrument panel. 


On E-Series the switch is on the passenger side cowl 
panel, just forward of the right front door. 


Inertia Switch WARNING: IF YOU SEE OR SMELL GASOLINE AT 


- . ANY TIME OTHER THAN DURING FUELING, DO 
In the event of a collision, the electrical contacts in the NOT RESET THE SWITCH. 


inertia switch open and the fuel pump automatically 
shuts off. The fuel pump will shut off even if the engine 
does not stop running. The engine, however, will stop a 
few seconds after the fuel pump stops. It is not 
possible to restart the engine until the inertia switch is 
manually reset. 


CAUTION: Do not reset the inertia switch until the 
complete fuel system has been inspected for 
leaks. 
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DESCRIPTION AND OPERATION (Continued) 


FUEL DELIVERY MODULE (FDM) DIAGNOSIS GUIDE — TESTA 


TEST STEP RESULT ACTION TO TAKE 


| A1_ | CHECK STATIC FUEL PRESSURE 
Check for adequate fuel supply. Yes P| GOto AS. 
een No P| Goto a2. 
Install fuel pressure gauge. 
install test lead to FP lead of VIP test connector. 
Turn key to RUN position. 
Ground test lead to run fuel pump. 
Refer to Fuel Pressure Specification Table and 
check to determine if pressure is within acceptable 
limits using Fuel Pressure Gauge T80L-9974-B or 
equivalent connected to Schrader valve on EFI fuel 
rail. 
Is fuel check OK? 


| A2 | HYDRAULIC CIRCUIT CHECK 


@ Pressure low but greater than 20.7 kPa (3 psi) 
(indicates fuel pump is running but not enough 
pressure). 

@ Ishydraulic check OK? 


| A3_ | HYDRAULIC CIRCUIT CHECK 


Plugged fuel line filter (replace filter and check 

again for proper pressure). 

@ Kinked/restricted fuel lines (visual inspection). 

@ Low voltage to fuel pump (should be within 0.5 volts 
of battery voltage at connector). 

@ Disconnect return fuel line and note if fuel is being 

returned during this low pressure condition. If fuel is 

being returned, replace or adjust pressure regulator. 

Is hydraulic check OK? 


Yes > 

No > 

Yes > 

No > 

| A4& | ELECTRICAL CIRCUIT CHECK 

Inertia switch open? (reset switch as required). Yes P! SERVICE all electrical 
Wiring at fuel pump/tank connector loose or open? problems and RETURN to 
Fuel pump ground connection at chassis loose or A1. 
defective? 
Improper fuel pump relay operation (should operate No > Ui aah ee 
when FP (test) lead is grounded with ignition key in pump still won't ane 
EEC ig Ser eernina if Fuel Pump Relay doesn't a E beg and 
operate? p ; 

Yes > 

No ad 

Yes > 

No > 

Yes > 

No > 


GO to A3. 
GO to A4. 


If service was required 
and made, GO to Al. 


If no service was 
required, REPLACE 
complete FDM unit and 
GO to Al. 


| AS | CHECK VALVE TEST 


@ Remove ground from test lead and note pressure on 
gauge. Does pressure remain within 20.7 kPa (2 psi) 
of indicated value (key on, engine off) for 3 minutes 

after lead is ungrounded? 


| A6 | CIRCUIT LEAK CHECK 


GO to A8. 
GO to A6. 


@ Fuel lines or connectors leaking? 

@ Disconnect fuel return line and plug engine side. 
Momentarily activate fuel pump by grounding test 
lead. Raise pressure to approximate opera.ing 
pressure. Repeat AS. If pressure holds, replace 
regulator and repeat AS. 


if service was made, GO 
to A1. 


If pressure decays 
rapidly GO to A7. If unit 
still fails, there may be a 
leaking fuel injector or 
rail. CORRECT these 
problems and GO to AS. 


| AZ | CHECK VALVE TEST (FDM) 


@ Pressure does not hold? 
@ Pressure decays rapidly enough that needle 
movement can be observed. 


If equipped with single 
tank, replace FDM unit. If 


equipped with dual tanks 
GO to A8. 


GO to A10. 
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DESCRIPTION AND OPERATION (Continued) 


FUEL DELIVERY MODULE (FDM) DIAGNOSIS GUIDE — TEST A (Continued) 


RESULT ___D[ _ACTIONTO TAKE 


| AB |CHECKVALVETEST(FDM) 
Re-connect fuel supply line to the filter. Yes > Requires further testing. 
Remove fuel supply line from sender port of midship GO to AQ. 
tank. 
Change pressure gauge from 5/ 16 inch to 3/8 inch No > LS na ape 
adaptor to fit fuel line quick-connector. 
@ Connect gauge to end of supply line removed from 
midship sender. 
@ Move the tank selector switch to REAR tank 
position. 
@ Turn ignition switch to RUN position and hold until 
fuel pump shuts itself off (approximately one 
second). 
@ Turn ignition switch OFF. 
@ Observe pressure gauge. 
@ Does pressure hold steady? 


| AQ | CHECK VALVE TEST (FDM) 


@ Remove gauge from fuel supply line. Yes > Midship FDM unit is OK. 


Install 3/8 inch right-angle quick-connector to REMOVE test gauge and 
pressure gauge. CONNECT fuel supply 
Connect gauge to midship tank FDM supply port. line. GO to Al. 

Move the tank selector switch to the FRONT tank No Pm! REPLACE midship FDM 


position. 
Turn ignition switch to RUN position and hold until 


unit and GO to Al. 


fuel pump shuts itself off (approximately one 
second). 
Turn ignition switch OFF. 
Observe pressure gauge. 
@ Does pressure hold steady? 


If engine is MFI (fuel rail injectors), disconnect and 
plug the vacuum line connected to the pressure 
regulator. 

@ Start engine and run at idle. Ils fuel pressure as 
indicated in chart for key on, engine off? 


| A11_ | IDLE ENGINE REPAIR 


Fuel filter restricted (replace)? 
Improper fuel regulator adjustment? 

Fuel line restricted? 

Improper voltage to fuel pump (battery voltage at 
pump connections)? 


| A12 | HIGH SPEED TEST 


@ With engine running at idle and vacuum line 
disconnect if necessary from A10, note fuel rail 
pressure. 

@ Rapidly accelerate engine and watch fuel pressure. 
Does pressure remain within 5 psi of starting 
pressure? 


GO to A12. 
GO to A11. 


$ 
vv 


Yes P| if defect has been found 
and serviced, GO to Al. 


No P| If no defect is found, 
REPLACE fuel pump and 
GO to Al. 


Yes Fuel pump is OK. If 
problem persists, 
CONSULT other parts of 
the manual. 


DISCONNECT test 
connections and 
RECONNECT vacuum 
lead if removed for test. 


NOTE: Road testing vehicle while monitoring 
pressure may give a better test under load 


conditions. No GO to A11. 


TV7918D 
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REMOVAL AND INSTALLATION 


Fuel System Pressure Relief 4. Pull male and female fittings apart. 


CAUTION: Fuel supply lines on 4.9L MFI, 5.0L 
MFI, 5.8L MFI and 7.5L MFI engines will remain 
pressurized for some period of time after the 
engine is shut off. This pressure must be relieved 
before servicing of the fuel system. 


Before opening the fuel system on vehicles with MFI 
engines, relieve fuel pressure as follows: 


1. Locate and disconnect the electrical connection 
to either the fuel pump relay, the inertia switch or 


ae V9069-A 
the in-line high pressure fuel pump. 

Crank engine for approximately ten seconds. 5. Remove the tool from the disconnected fitting. 
NOTE: Engine may start and run for a short time. 6. Inspect the fitting for any internal parts that may 
If so, crank engine an additional five seconds have been damaged. Fuel tube should be 


after engine stalls. replaced if internal parts are damaged. 


Connect the electrical connector that was installation 
disconnected in Step 1. 


1. Align the fitting and tube axially. 
Disconnect battery ground cable. 


QUICK CONNECT 
COUPLING (STEEL TUBES) 


Stainless Steel Fittings 


CAUTION: Discharge fuel system before 
disconnecting coupling. 


Removal 
1. Open safety clip. 


V9070-A 


2. Push the tube into the fitting. When properly 
engaged, a definite ‘‘click’’ will be heard. 


PUSH UNTIL CLICK 


NY 


Fit Tool T9OT-9550-B (5/ 16-inch) or 
T90T-9550-C (3/8-inch) to coupling so that tool 
can enter female fitting. 


V8071-A 


3. Pull on the fitting to make sure it is fully engaged. 


TOOL FUEL LINE 
DISCONNECT TOOL 
T90T-9550-B 5/16-INCH (GRAY) 
T90T-9550-C 3/8-INCH (BLUE) 
T90T-9550-S SET OF BOTH TOOLS v9068-A 


V8072-A 


Push the tool into female fitting to release the 
retaining fingers from the formed male tube end. 
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REMOVAL AND INSTALLATION (Continued) 


4. Lock assembly with safety clip. 2. Push the tool into the cage opening to release the 
female fitting from the garter spring. 


PUSH TOOL INTO CAGES 


on 


3. Pull the coupling male and female fittings apart. 


Metal Spring-Lock Connectors 


The tools will not always fit over the shielded line. To 
accommodate the shielding, the hole in the tubing end 
of the tool must be enlarged. To do this, clamp the tool 
closed and drill out the existing hole with 5/8-inch bit. 
Be careful to drill only the tubing hole and not the 
working end of the hole. 


Removal and Installation 


V9130-A 
NOTE: Metal safety clips are used on metal tubes with 
Gee as connectors. Both types are 4. Remove the tool from the disconnected spring 
eS ated: lock coupling. 
O-RINGS SUPPLIED IN 
E36Y-19D690-A KIT CeRING 


Disconnecting Spring Lock Coupling 


CAUTION: Discharge fuel system before FEMALE 
disconnecting coupling. FITTING 


NOTE: Before disassembly, locate white indicator ring 
which may have slipped down length of fuel line. \ 
1. Fit tool to coupling so that tool can enter cage to 

release the garter spring. 


TOOL SPRING LOCK MALE 

DISCONNECT TOOL FITTINGS 

D87L-9280-A — 3/8-INCH V9131-A 
D87L-9280-B — 1/2-INCH 

T83P-19623-C — 5/8-INCH 


WHITE INDICATOR 
RING (LOOSE) 
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REMOVAL AND INSTALLATION (Continued) 


Connecting Spring Lock Coupling 


1. Check for missing or damaged garter spring. If 
spring is damaged or missing remove damaged 
spring with small hooked wire and install a new 
spring. 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E1ZZ-19E576-A 
1/2 INCH — E1Z2-19E576-B 
ALSO AVAILABLE IN 
GARTER 
SPRING E35Y-19D690-A KIT 


V9132-A 


2. Clean fittings and install new O-rings. Use only 
specified O-rings supplied in E35Y-19D690-A kit. 
Lubricate with clean refrigerant oil. Insert white 
indicator ring into cage on male fitting. Assemble 
fitting together by pushing with a slight twisting 


motion. 


O-RINGS 


cap IF 


V9133-A 


White indicator ring will pop free of cage on male 
fitting when fully joined. This indicates that garter 
spring inside cage of male fitting is properly 
seated over lip of female connector. 


GARTER 
WHITE INDICATOR SPRING 
RING (LOOSE) 


V9134-A 


Spring Lock Coupling Safety Clip Installation 


1. Visually check to be sure garter spring is over 
flared end of female fitting. 
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Pull on connector opposite to the direction of 
installation to verify that the connector is locked 
in place. If connector is not locked in place, refer 
to Connecting Spring Lock Connector procedure 
in this section. 


PULL ON COUPLING 
GARTER TO BE SURE OF PROPER 
SPRING INSTALLATION 


& -» 


SPRING LOCK COUPLING — FOR FUEL LINE TO 
ENGINE FUEL RAIL CONNECTIONS 


V9135-A 


Install large end of clip to garter spring side of fuel 
line making sure that clip is properly positioned. 
Refer to the following illustration. 


NOTE: The black 12.7mm (1/2-inch) clip fits the 
fuel supply line. The silver 9.5mm (3/8-inch) clip 
fits fuel return line. 


INSTALL SAFETY 
CLIP — THIS END FIRST 


FUEL COUPLING 
SAFETY CLIP 


FOR 1/2” FITTING 
N805528-S190: 
BLACK 


FOR 3/8” FITTING 
N805526-S190 
SILVER , 


V9136-A 
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REMOVAL AND INSTALLATION (Continued) 


4. Attach the tether to the fuel line and snap shut. 


TETHER 


V9137-A 


Vapor Hoses 
Removal 


To disconnect a hose from any component, refer to the 
following: 


1. Securely grip component with one hand, and 
hose with the other hand as close as possible to 
connection. 


Sharply twist hose along its axis to ‘‘break’’ the 
temporary bond between hose and component. 

(No adhesive is used to make hose connections 
during vehicle assembly, but natural aging of the 
connections causes a temporary bond to exist.) 


It is important to ‘‘break free’ the hose at its 
connection point as indicated in Step 2. If the joint 
is stubborn and the above method does not work, 
grip the hose with a pair of pliers directly over the 
joint and twist again. 


Once the hose / component joint has been broken, 
disconnect by securely gripping the component 
with one hand and hose with the other. Twist hose 
and at the same time pull apart. 


WARNING: MOST CONNECTIONS IN THE 
EVAPORATIVE EMISSION SYSTEM ARE VERY 
SECURE. A STRONG PULLING AND 
SIMULTANEOUS TWISTING ACTION IS 
REQUIRED TO DISCONNECT. WHEN 
DISCONNECTION OCCURS, BOTH HANDS 
COULD SHARPLY AND UNCONTROLLABLY 
MOVE IN THE DIRECTION OF EACH HAND’S 
PULLING. BE CAREFUL THAT NO SHARP OR 
POSSIBLE DAMAGING OBJECTS ARE IN LINE 
WITH THE DIRECTION OF PULL TO PREVENT 
PHYSICAL INJURY AND/OR DAMAGE TO THE 
OBJECTS THAT WILL BE IMPACTED BY THE 
HANDS WHEN DISCONNECTION OCCURS. 


Installation 


1. Toreconnect a hose to a component, wet the 
hose with water and push onto component. 


2. Vapor hoses should be assembled with the 
minimum engagement shown in the following 
illustration. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


INSTALL HOSE END HOSE MUST BE 


TO SECOND BEAD™a, | INSTALLED WITHIN 
>| Ke 1.5mm (.06") OF 


SECOND BEAD ON 
| (jo VAPOR CONNECTIONS 


| dt 
V2351-D 


In-Line Fuel Filter 


CAUTION: If the fuel filter is being serviced with 
the rear of the vehicle higher than the front, or if 
the tank is pressurized, fuel leakage or siphoning 
from the tank fuel lines could occur. To prevent 
this condition, maintain the vehicle front end at or 
above the level of the rear of vehicle. Also, 
relieve tank pressure by loosening the fuel fill 
cap. Cap should be retightened after pressure is 
relieved. Depressurize the fuel line system at the 
Schrader valve on the engine fuel rail. If vehicle is 
warm, change the fuel filter before the pressure 
rebuilds. 


Removal 


1. Shut engine off. Depressurize fuel system. Refer 
to Fuel System Pressure Relief in this section. 


2. Disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Raise vehicle on hoist. Refer to Section 00-02. 
Remove filter-to-fuel line retainer clips. 


Remove push connector fittings at both ends of 
the filter as outlined in this section. 


On E-Series, push arms of bracket apart and pull 
out filter. 


On F- and B-Series, remove two nuts from filter 
studs and remove filter and bracket assembly. 


NOTE: On F- and B-Series, it may be necessary 
to unclip and move parking brake cable. 


Installation 


Note that the direction of the flow arrow points to the 
tab of the bracket against which the filter rests. 


1. On€E-Series vehicles, snap new filter into arms of 
bracket. 


On F- and B-Series, install filter and bracket 
assembly and two nuts. Tighten nuts to 8-10 Nem 
(6-7 ft-lb). 


Install push-connect fittings onto filter ends as 
outlined in this section. 


Snap on filter-to-fuel line retainer clips. Long legs 
of clips go onto fuel lines. 


10-01A-17 
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REMOVAL AND INSTALLATION (Continued) 


4. Lower vehicle and connect battery ground cable. Fuel Filter Installation, E-Series MFI Engines 


5. Turnignition switch from OFF to RUN position 
several times without starting engine. Check for 
fuel leaks. 


Fuel Filter Installation, F-Series and Bronco MFI 
Engines 


FRONT OF 
VEHICLE 


qu, 


V8537-A 


Part 
Number Description 


9A335 Filter Assembly 

9$278 Rear Fuel Tube Assembly 
— Clip 

Frame Rail 

Nut 8-10 N-m (6-7 Ft-Lb) 
Front Fuel Tube Assembly 


V8539-B 


Ref. 


N620480-S2 
9J338 


9155 Filter 


TV8537A a Clip 
5361 Bracket 
5005 Frame 


W611645-S2 Screw 20-25 N-m 


(15-18 Ft-Lb) 

Front Fuel Tube 

Fuel Filter Bracket Assembly 
Clip 


9B325 
9A335 
9N589 


TV8539A 


Organizer Assemblies, E- 150-250-350 
Removal and Installation 


Either single lines and hoses may be removed from 
organizer assemblies or the entire assembly may be 
removed. 


To remove a single line or hose, snap open 
organizer-to-frame clips. Disconnect line or hose ends. 
Snap line or hose out of organizer plastic core and 
remove. It may be necessary to remove some other 
lines to get one out. 
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REMOVAL AND INSTALLATION (Continued) 


To remove the entire assembly: Disconnect battery 
ground cable. Disconnect all lines, hoses, and 
electrical connections going through organizer. 
Remove nuts retaining organizer assembly to frame. 


Part 
Number Description 
1 


Organizer Assembly, Fuel, 


Remove assembly. Brake and Electrical 
To install assembly, position organizer assembly on Fuel Vapor Line 
frame. Install organizer clip nuts and tighten to 8-10 Fuel Return Line 


N-m (6-7 ft-lb). Connect all hoses, lines, and wires. Fuel Supply Line 


Electrical 
Typical Organizer Assembly, E- 150-250-350 Brake Line 


N620480-S2 Nut 8-10 N-m (6-7 Ft-Lb) 
~ TA16218A 


Fuel Line illustrations, F-Series 


Refer to the following illustrations for fuel supply, 
return, and vapor line routing and component location. 
Refer to the first part of Removal and Installation in this 
section for servicing individual fuel line components. 


A16218-B 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Line Installation, F- 150-250-350, Regular Cab and SuperCab and F-Super Duty Chassis Cab with Dual 
and Aft-of-Axle Tanks 


VIEW T dime op 
~ 


F-SERIES REGULAR CAB 
AND SUPERCAB SHORT WHEELBASE 
— REGULAR CAB SHOWN WITH 
DUAL TANKS — LONG WHEELBASE SIMILAR 


Cee LON 
a 


HAwBeBeeeee. 


VALVE MUST BE 
INSTALLED AS SHOWN 


VALVE INSTALLATION 
CHASSIS CAB AFT AXLE TANK 
WITH 4.9L OR 5.0 ENGINES 
SECTION M 


VALVE MUST BE 
INSTALLED AS SHOWN 


VALVE INSTALLATION 
FOR 5.8L AND 7.5L MFi ENGINES 


SECTION M 


F-SERIES REGULAR 
CAB SHORT WHEELBASE WITH AFT-OF-AXLE 
TANK SHOWN — LONG WHEELBASE SIMILAR 


OVER 8500 GVW 
WITH DUAL TANKS 


VIEW FOR 4.8L, 5.0L AND 5.8L 
WITH SINGLE AND DUAL TANK 
VIEW U 


5.0L, 5.8L AND 7.5L ONLY 
VIEW W 


V7497-B 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9J338 Tube Assembly, Front Fuel 
Line 


Nut 11-15 Nem (8-11 Ft-Lb) 
Bracket, Fuel Line Support 
Connector, Fuel Line Supply 


Part 
Number Description 


9C987 Valve Assembly, 
Evaporative — 4.9L and 
5.0L Engines 

Hose and Valve Assembly, 
Evaporative — 5.8L and 


N620480-S2 
9D319 
N805526-S 190 


9B227 


7.5L Engines 
N805528-S190 | Connector, Fuel Line Return 370443-S32 Clip 
9A335 Bracket Assembly, Fuel 9C016 Tube and Hose Assembly, 
Filter Vapor Return 
N620480-S2 Nut 8-10 N-m (6-7 Ft-Lb) 9F274 Clip Assembly, Fuel Line 
9S$278 Aah Assembly, Rear Fuel 9002 Tank Assembly 
9104 Tank Assembly 


(Continued) 


9D653 Canister Assembly, Vapor 


TV7497A 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Line Installation, F-350 and F-Super Duty Chassis Cab with Single and Dual Tanks 


ef 


FRONT OF VEHICLE 


F-SERIES CHASSIS CAB, SINGLE TANK = jew T 
UNDER 8500 GVW, LONG WHEELBASE (2) 


SHOWN 


"_ FASERIES CHASSIS CAB, DUAL TANKS 
iH UNDER 8600 GVW, LONG WHEELBASE 
SHOWN 


VIEW V 


OVER 8500 GVW 
WITH DUAL TANKS 


VIEW FOR 4.9L, 5.0L AND 5.8L WITH 
SINGLE AND DUAL TANK 


VIEW U 
V8235-C 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9J338 Tube Assembly, Front Fuel 
Line 


Nut 11-15 N-m (8-11 Ft-Lb) 
Bracket, Fuel Line Support 
Connector, Fuel Line Supply 


Part 
Number Description 


9C987 Valve Assembly, 
Evaporation — 4.9L and 
5.0L Engines 

Hose and Valve Assembly, 
Evaporation — 5.8L and 


N620480-S2 
9D319 
N805526-S 190 


9B227 


7.5L Engines 
N805528-S190 | Connector, Fuel Line Return 370443-S$32 Clip 
9A335 Bracket Assembly, Fuel 9C016 Tube and Hose Assembly, 
Filter Vapor Return 


N620480-S2 
9$278 


Nut 8-10 N-m (6-7 Ft-Lb) 
Tube Assembly, Rear Fuel 
Line 


9F274 
9$303 


Clip Assembly, Fuel Line 
Tube Assembly, Fuel Tank 
Auxiliary Drain 

Canister Assembly, Vapor 


(Continued) 


9D653 
TV8235A 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Lines, F-Super Duty Motorhome Chassis 


CLIP 
CLIP 
RETURN 9A317 RETURN 
N802768 TUBE TUBE VAPOR 


9K151 9K151 TUBE 
VAPOR 9B050 


CLIP-9A317 


BRAKE LINE VAPOR 
TUBE Gk 
TO FUEL FILTER 9B050 N802769 


CLIP 
N802768 


FUEL TANK VAPOR 2s = = 07 _ 
(78 GALLON) TUBE ~~ NE = = 
9002 0 ae mA 
RETURN 
TUBE 
9K151 VAPOR 
BRAKE LINE 
TUBE 
TO FUEL RETURN 98050 
FILTER TUBE HOSE-3/8” 
9B273 9K151 381154 
VAPOR OUTLET 


9B050 


BOLT 
N606678 aM Atraaia BRACKET NUT 


VAPOR TUBE 
9180 N620480-S36 
9B050 i ee TIGHTEN TO 


9-13 Nem 
HOSE-3/8” I.D. (7-10 FT-LB) 
381154 


NUT 
N620480 FUEL - 
TIGHTEN TO RETURN 
4.5-7 Nem 9K151 Cee 


N606678 


RETAINER 
AND TETHER 
N805526 
OR 


N805528 
FUEL RETURN 


9E965 


RESERVOIR 
RETURN 


TO ENGINE 


TO VAPOR 
CANISTER FRONT OF VEHICLE 


381154 


V6297-C 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Pump, Bronco, F- 150-250-350, F-Super 
Duty and E- 150-250-350 


CAUTION: Fuel supply lines remain pressurized 
for long periods of time after the engine is shut 
down. This pressure must be relieved before the 
fuel system is serviced. Refer to Fuel System 
Pressure procedure described in this section. 


Removal 


1. 
2. 


4. 
5. 


Remove the fuel tank as described in this section. 


Position fuel tank on a work bench and remove 
any dirt that has accumulated around the sender 
so that it will not enter the fuel tank. 


Turn the fuel pump locking ring counterclockwise 
with Fuel Tank Lock Ring Wrench T74P-9275-A 
or equivalent and remove locking ring. 


NOTE: On E-Series Cutaway vehicles the fuel 
pump is held in place by bolts. 


Remove the fuel pump from the fuel tank. 
Remove seal gasket and discard. 


Installation 


1. 


2. 


Clean the fuel pump mounting flange and the fuel 
tank mounting surface and seal ring groove. 


Put a light coating of Premium Long-Life Grease 
XG-1-C or -K (ESA-M1C75-B) or equivalent 
grease on a new Seal ring to hold it in place during 
assembly and install it in the fuel ring groove. 


Install fuel pump and sending unit assembly 
carefully to make sure that the filter is not 
damaged. Be sure that the tabs of the sender are 
positioned into slots of the fuel tank. Make sure 
ring remains in place. 


Hold the fuel pump / sending unit and sealing 
gasket in place; install and rotate the locking ring 
clockwise until the stop is against the retainer ring 
tab. 


NOTE: On E-Series Cutaway vehicles tighten the 
fuel pump retaining bolts to 9-11 N-m (7-8 ft-lb). 


Install fuel tank as described in this section. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


Fuel Delivery Module, F-150-250-350 and Bronco 


(2) 


FRONT OF VEHICLE \\ 
WN 
a \ SW 


ve V4838-F 


9H307 Fuel Delivery Module and 
Sender Assembly 

14405 or 14406 | Wiring Assembly 

90383 Locking Ring (Using 
D84P-9275-A or Equivalent, 


Turn Until Tabs are 
Positioned Between Detent 
and Stop on Tank) 

Gasket 

Fuel Tank 

Locking Slots — Part of Fuel 
Tank (Make Sure FDM Tabs 
are Seated in Slot) 


10-01A-25 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Delivery Module, E- 150-250-350 


Fuel Delivery Module and 
Sender Assembly 
Gasket 

Locking Ring 

Locating Tabs (Part of 
9H307 or 9275 Fuel Pump 
and Sending Unit) 


14405 Wiring Assembly 


— Locking Slots (Part of 9002 
Fuel Tank) 


14405 or 14406 | Wiring Assembly (Aft of Axle 


Fuel Tank) 


TK17091A 


Fuel Pump, Units with Plastic Locking Ring, 
F-350 Chassis Cab 


The fuel pump removal and installation procedure for 
units equipped with plastic locking rings is the same 


for units equipped with metal locking rings. The plastic 


locking ring on these units can be removed with a 
band-type oil filter wrench or equivalent by turning 


counterclockwise. When installing the plastic locking 


ring, tighten ring to 54-75 N-m (40-55 ft-lb). 
Refer to Fuel Pump, F- 150-250-350, Bronco and 


E- 150-250-350 removal and installation procedures in 


this section. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


Fuel Delivery Module, Units Secured with Plastic 
Locking Rings, F-350 Chassis Cab 


FRONT OF VEHICLE 


Part 
Number Description 
, 


Fuel Pump and Sending Unit 
(Gasoline Engines) 


Fuel Pump and Sending Unit 
(Diesel Engine) 


Gasket 
Locking Ring 
Fuel Tank 


Locating Tabs (Part of 
9H307 or 9275 Fuel Pump 
and Sending Unit) 


14405 or 14406 | Wiring Assembly 
TK17093A 


Steel Midship Fuel Tank, F-150-250-350 and 
F-Super Duty 


NOTE: As there are different midship tank installations 
which are removed and installed essentially the same 
way, follow steps and refer to appropriate illustration 
for details. 


Removal and Installation 

1. Disconnect battery ground cable. 
NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 
Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent drain fuel tank. Drain both tanks on 
dual-tank vehicles. 


Raise vehicle on hoist. 
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1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 


ALL RIGHTS RESERVED 


10-01A-27 


REMOVAL AND INSTALLATION (Continued) 


4. 


5. 


6. 


If equipped with skid plate, remove fasteners and 
remove skid plate assembly. 


Loosen clamps and disconnect fuel filler hose and 
overflow hose at tank. 


Position suitable jack under tank. 


Remove nuts and bolts and lower straps. If 
necessary, turn strap approximately 30 degrees 
and remove. 


Lower tank enough to gain access to fuel 
connections. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-27 


9. Disconnect fuel delivery module (FDM) electrical 
connector. 


10. Disconnect fuel vapor hose(s) from port valve(s). 
If equipped, remove vent hose from clip on frame. 


11. Disconnect fuel supply and return lines according 
to instructions for push connectors in this section. 


12. Remove fuel tank from vehicle. 


For installation follow removal procedures in reverse 
order. Refer to the following illustration for tightening 
specifications. 
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REMOVAL AND INSTALLATION (Continued) 


Midship Fuel Tank Installation, F- 150-250-350 and F-Super Duty Chassis Cab, 116- and 138-Inch 
Wheelbase 


FRONT OF 
VEHICLE 


O—$-~4|_ las , 
a 


=e ¥ 
x eS r 


F-SERIES (4x4) WITH E40D SBS 7 
TRANSMISSION 

SHOWING 133-INCH (3378 MM) 
WHEELBASE ONLY 


*USE ESB-M2G116-A ADHESIVE 
TO ATTACH INSULATORS TO STRAPS 
AND FRAME SUPPORTS 


FRONT OF 
VEHICLE 


F-150 (4x4) SHOWING 
188-INCH (3526 MM) WHEELBASE 
VIEW S 


V3062-K 
Part Part 
Number Description Number Description 
9002 Tank Assembly 9054 Strap, Front 
9KO014 Shield Assembly 9057 Strap, Rear 


9240 Insulator Upper N802253-S2 Bolt 


(Continued) (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


N620481-S Nut 30-41 N-m (22-30 Ft-Lb) 
5005 Frame Assembly 

9A147 Skid Plate Heat Shield 
N605906-S20 Bolt 

N620481-S2 Nut 16-24 N-m (12-17 Ft-Lb) N6059 19-S2 Bolt 

N605906-S2 Bolt 16-24 N-m (12-17 Ft-Lb) N620482-S56 Nut 35-49 N-m (26-36 Ft-Lb) 


(Continued) TV3052A 


Part 
Number Description 


N&04340-S2 U-Nut 

9C038 Bracket 

N605906-S2 Bolt 16-24 N-m (12-17 Ft-Lb) 
9061 X Member, Fuel Tank 
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10-01A-30 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-30 
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REMOVAL AND INSTALLATION (Continued) 


Midship Fuel Tank Installation, F- 150-250-350 and F-Super Duty Chassis Cab 


FRONT OF VEHICLE 


133- AND 185-INCH 
(3378 AND 3937 MM) 


WHEELBASE 
REGULAR CAB AND SUPERCAB 
VIEW K 


VIEW K 
wy r 
160.8-INCH FRONT OF VEHICLE 
(4084 MM) 
CHASSIS CAB WHEELBASE 
VIEW K VIEW M VIEW U 


V8232-B 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9002 Fuel Tank 
9054 Strap, Front 
9057 Strap, Rear 
9A148 Skid Plate 


9KO014 Shield 

5005 Frame Assembly 
N605906-S2 Bolt 

N605906-S2 Bolt 16-24 N-m (12-17 Ft-Lb) 
N804340-S2 U-Nut 


(Continued) 


OAnN Oa A aA WN = 


© 


Aft-of-Axle Fuel Tank 
Removal and Installation 
1. Raise the rear of the vehicle. 


2. Toavoid electrical sparking at the tank, 
disconnect battery ground cable. Then 
disconnect the fuel delivery module connector 
(FDM) near the fuel tank. 


NOTE: On vehicles equipped with EEC, when the 
battery is disconnected and reconnected, some 
abnormal drive symptoms may occur while the 
Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent, drain fuel tank. Drain both tanks on 
dual tank vehicles. 


Disconnect the fuel line push-connect fittings at 
the FDM. 


Loosen the clamp on the fuel filler pipe. 
Disconnect the filler pipe hose by pulling along the 
rubber inner tube from the tank filler neck. 


If removing the metal-type tank, support the tank 
and remove the bolts attaching the tank supports 
to the frame. Carefully lower the tank and 
disconnect the vent tube(s) from the vapor 
emission control valve in the top of the tank. 
Finish removing the filler pipe and filler pipe vent 
hose if not possible in Step 5. Remove the tank 
from under the vehicle. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


Part 
Number Description 


N620481-S2 Nut 16-24 N-m (12-17 Ft-Lb) 
9240 Insulator, Upper 
N801107-S100 | U-Nut 

N802253-S2 Bolt 30-41 N-m (23-30 Ft-Lb) 
N620482-S2 Nut 30-41 N-m (23-30 Ft-Lb) 
9065 Bracket 

N605906-S2 Bolt 

N620481-S2 Nut 22-28 N-m (17-20 Ft-Lb) 


TV8232A 


If removing the plastic-type tank, support the tank 
and remove the bolts attaching the combination 
skid plate and tank support to the frame. 
Carefully lower the tank and disconnect the vent 
tube(s) from the vapor emission control valve in 
the top of the tank. Complete removing the filler 
pipe if not possible in Step 5. Remove the skid 
plate and tank from under the vehicle. 
Disassemble the skid plate from the tank. 


For installation, follow removal procedures in reverse 
order. Use a thread adhesive (such as Loctite™ or 
equivalent) on metal tank attaching nuts and bolts. 
Refer to the following illustrations for tightening 
specifications. 


NOTE: When installing the fuel tank, grasp the three 


hoses about 300mm (12 inches) forward of the 
crossmember. Hold the hoses taut while installing the 
fuel tank. This will prevent the fuel lines from becoming 
kinked which will cause restricted fuel flow. 


CAUTION: Care must be taken when installing the 
fuel tank to make sure the fuel lines do not 
become kinked. 


10-01A-31 
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10-01A-32 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


10-01A-32 


REMOVAL AND INSTALLATION (Continued) 


Steel Aft-of-Axle Tank Installation, F- 150-250-350, 116-, 113-, 138- and 115-Inch Wheelbase 


9240 Fuel Tank Assembly 9092 Strap, Upper 


(Continued) N620482-S2 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/D 


9A017 Support Assembly, Lower 34976-S362 Nut 

— Insulator, Part of 9240 Tank 9KO15 Stone Shield, RH 
Assembly 9C045 Stone Shield, LH 

N80 1380-S 100 Bolt 382873-S2 Washer 


Nut 37-50 (28-36 Ft-Lb) 


rivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


10-01A-33 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-33 
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REMOVAL AND INSTALLATION (Continued) 


Plastic Aft-of-Axle Tank Installation, F-350, 136.8- and 160.8-Inch Wheelbase 


PRE-ASSEMBLY SKID PLATE (9A148) TANK 
(9104) AND STRAP (9092) WITH 56741-S2 
BOLT AND 377689-S2 SPRING NUT 


STRAP ASSEMBLY 
9092 


SENDER HOSE AND VALVE 
RETAINING NUT ASSEMBLY-98227 
TIGHTEN TO : Fe 
54-75 Nem ) f SEAL Pie 
(40-55 FT-LB) > 9B076 Pri ek 


19-GALLON : : : SHIELD 
TANK (7-11 FT-LB) 98100 
ASSEMBLY 
9104 


NUT-N620482-S2 
34-47 Nem 
(25-35 FT-LB) 


TANK NUT 
ASSEMBLY N620482-S2 


9104 34-47 Nm 


- 


SKID PLATE 


‘ 


BOLT 
N605920-S2 (= 


ls 
NUT-379930-S2 \ 


7-10 Nem . 
(5-8 FT-LB) 


N605920-S2 


| ae BOLT 
INSTALLATION FOR F-350 136.8 INCH (3475 MM) AND N605920-S2 
160.8 INCH (4084 MM) WHEELBASE 20 GALLON 
PLASTIC FUEL TANK Lot sally EVAP. 
VIEW P 


V3057-M 


Aft-Of-Axle Fuel Tank, F-Super Duty 
Motorhome Chassis 


Refer to the following illustration. 
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10-01A-34 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-34 


REMOVAL AND INSTALLATION (Continued) 


F-Super Duty Motorhome Chassis, Aft-of-Axle 75-Gallon Tank 


BOLT 


BOLT 21-32 Nem 
60-90 N- ‘ (15-24 FT-LB) 
C/M 
a2 5035 


21 m 
(15-24 FT-LB) 


FUEL TANK 
ASSEMBLY 


9002 
(75 GALLON) 


| c 
VIEW Z = 
INSULATOR | 
RY) A i) 


* 
: | \ = 


a” 


NUT 
45337-S36 
FUEL 


SENDER 
9H307 


SCREW 


W611636-S2 N804446-S160 
TIGHTEN TO 
20-30 Nem 
98007 NUT N804446-S160 
TIGHTEN TO 80-90 Nm 
(44-67 FT-LB) V6296-C 


Fuel Line Illustrations, E-Series 


Refer to the following illustrations for fuel supply, 
return, and vapor line routing and component location. 
Refer to fuel line component removal and installation 
procedures in this section. 
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10-01A-35 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-35 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Lines, Aft-of-Axle Mounted Fuel Tanks, E-Series Cutaway 


FRONT OF VEHICLE 


on ae E-SERIES 
B yetteebaesese se CUTAWAY TANK INSTALLATION 
“ 178-INCH WHEELBASE SHOWN 


4.9L, 5.0L MIDSHIP TANK 
4.8L CUTAWAY TANK 


35 GALLON TANK FOR 4.9L AND 5.0L 
ENGINES — 52 GALLON TANK SIMILAR 
VIEW M 


E-350 CUTAWAY ONLY 
VIEW N 


35 GALLON TANK FOR 8.8L AND 7.8L 
ENGINES — 52 GALLON TANK SIMILAR 
VIEW M 


5.8L AND 7.5L 
VIEW P 


V9141-A 


9002 Tank Assembly, Fuel 


9S$293 Organizer Assembly, Fuel, 
Brake and Electrical 


Valve Assembly, Fuel Vapor 
Fuel Vapor Line 


Fuel Return Line 
Fuel Supply Line 
Electrical 

Brake Line 
Frame Assembly 


9S296 Tube Assembly, Fuel Tank 
N620480-S2 Nut 8-10 N-m (6-7 Ft-Lb) 
9N589 Clip 


9B227 Valve and Hose Assembly, 
Fuel Vapor 


TV9141A 
(Continued) 
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10-01A-36 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-36 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Lines, Midship Mounted Fuel Tank, E- 150-250-350 


MIDSHIP TANK INSTALLATION 
138.8-INCH WHEELBASE SHOWN 


FUEL LINE INSTALLATION FOR 
4.9, 5.0L, 5.8L AND 7.5L ONLY 
16) E350 5.8L SHOWN 


5.8L AND 7.5L 
MIDSHIP TANK 
VIEW L 
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Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


10-01A-37 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9B325 


N805528-S 190 
N805526-S 190 
9002 

9A335 


536 1 
W611645-S2 
9$293 


N620480-S2 
Q9N589 


Tube Assembly, Front Fuel 
Line 

Clip 1/2-inch (Black) 

Clip 3/8-inch (Silver) 
Tank Assembly, Fuel 
Bracket Assembly, Fuel 
Filter — E-350 

Bracket Assembly, Fuel 
Filter — E-150-E-250 
Screw 20-25 Nem 

(15-18 Ft-Lb) 

Organizer Assembly, Fuel, 
Brake and Electrical 

Nut 8-10 N-m (6-7 Ft-Lb) 
Clip 


9D653 
9B593 


N806683-S 190 
9S303 


Part 
Number Description 


Frame Assembly 

Fuel Vapor Line 

Fuel Return Line 

Fuel Supply Line 

Electrical 

Brake Line 

Vapor Canister 

Valve Assembly, Fuel Vapor 
— Midship Tank 

Clip 

Tube Assembly, Fuel Tank 
Auxiliary Drain — For Heavy 
Duty Service E-350 School 
Bus and RV Conversion Only 


TV9142A 
(Continued) 


Lower tank. 


Disconnect fuel pump and sending unit electrical 
connector. 


Disconnect fuel vapor hose from fuel vapor valve. 
Remove short vapor vent hose (5.8L and 7.5L) 
from grommet in frame. 


. Disconnect fuel supply and return lines according 
to instructions for push connectors in this section. 


Fuel Tanks, E-Series 

Aft-of-Axle Fuel Tank, E-Series Cutaway 
Removal and Installation 

1. Disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 10 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 


adaptive strategy. The vehicle may need to be 11. Remove fuel tank from vehicle. 


driven 10 miles or more to relearn the strategy. 
Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent, drain fuel tank. 

Raise vehicle on hoist. 

Position suitable jack under tank. 

Remove screws and nuts from fuel tank shield. 
NOTE: On 55 gallon tank, shield does not have to 
be removed to lower tank. 

Loosen clamps and disconnect filler tube and 
overflow hoses at filler tube end. 


CAUTION: On 55 galion tank, loosen strap 
nuts enough to relieve strap tension. (If 
tension is not relieved lower support arms 
will deform upward, making installation 
difficult.) 


For installation, follow removal procedures in reverse 
order. Refer to the following illustration for tightening 
specifications. 
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REMOVAL AND INSTALLATION (Continued) 


Aft-of-Axle Fuel Tank Installation, E-Series Cutaway 


FRONT OF 
VEHICLE 


35-GALLON CUTAWAY TANK 
SHOWN, 52-GALLON CUTAWAY TANK SIMILAR 


35-GALLON CUTAWAY TANK 
VIEW 


35- AND 53-GALLON CUTAWAY TANK 
VIEW Y 


V8143-A 


Part 
Number Description 


7 


9002 Fuel Tank Assembly 
N807463-S2 Nut and Retainer 
N802115-S2 Bolt 87-119N-m 
(65-87 Ft-Lb) 

Nut 


Sender and Pump Assembly, 
Fuel Tank 


Frame Assembly 


9A017 Support Assembly, Fuel Tank 
907 1 Spacer, Fuel Tank Bracket 


N802115-S2 Bolt 87-119 Nem 
(65-87 Ft-Lb) 
N80 1206-S2 Nut 59-81 N-m (44-59 Ft-Lb) 
N803942-S2 Bolt 
9A032 Heat Shield, Fuel Tank 


(Continued) 


N802073-S2 
9H307 


5005 


TV9143A 
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10-01A-39 


REMOVAL AND INSTALLATION (Continued) 


Midship Fuel Tank, E- 150-250-350 
Removal and Installation 


aie 


Disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Raise vehicle on hoist. 


Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent drain fuel tank by removing rear 
vapor valve. 


NOTE: Push valve down and twist 90 degrees to 
remove. 


Loosen clamps and disconnect fuel filler hose and 
overflow hose at filler assembly. 


Disconnect fuel delivery module (FDM) electrical 
connector. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-39 


6. Position suitable jack under tank. 


7. Remove two nuts and lower straps. If it is 
necessary to remove straps, turn T-bolts which 
are part of the straps 90 degrees and take out. 


8. Lower tank enough to gain access to fuel 
connections. 


9. Disconnect fuel vapor hose from port valve. 
Remove vent hose from clip on frame of 5.8L and 
7.5L engine vehicles. 


10. Disconnect fuel supply and return lines according 
to instructions for push connectors in this section. 


11. Remove fuel tank from vehicle. 


12. Loosen clamps and remove filler and overflow 
hoses from tank. 


For installation, follow removal procedures in reverse 
order. Refer to the following illustration for tightening 
specifications. Install filler hose with stripes in line with 
dimples on tank. 
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REMOVAL AND INSTALLATION (Continued) 


Midship Fuel Tank Installation, E- 150-250-350 


4.9L ONLY 
VIEW R 


Part 
Number Description 


9B212 Shield, Fuel Tank Rear 
N611184-S2 Screw 10-14N-m 
(8-10 Ft-Lb) 

Shield Assembly, Fuel Tank 
Screw and Washer 6-7 N-m 
(53-61 In-Lb) 

Push Pin 

Shield Assembly, Fuel Tank 


9KO14 
N800369-S2 


388930 
9KO0O14 


(Continued) 
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Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


VIEW 2 


MIDSHIP TANK 
5.8L AND 7.5L SHOWN — 
4.9L AND 5.0L SIMILAR 


V8682-B 
Part 
Number Description 
7 |9A017 Support Assembly, Fuel Tank 


9002 Fuel Tank Assembly — 


Midship 
Strap Assembly, Fuel Tank 
Nut and Washer Assembly 
17-23 N-m (13-16 Ft-Lb) 

Insert, Fuel Tank Vent Tube 
Frame Assembly 


9054 
N820482-S2 


9B023 
5005 


TV8682A 


10-01A-40 


10-01A-41 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-41 
NRE eT 


REMOVAL AND INSTALLATION (Continued) 


Fuel Line Illustrations, Bronco 


Refer to the following illustrations for fuel supply, 
return and vapor line routing and component location. 
Refer to fuel line component removal and installation 
procedures in this section. 


Fuel Lines Installation, Bronco (Includes Fuel Vapor Lines) 


REFER TO FRAME-TO-ENGINE 
FUEL LINE ILLUSTRATION 


Sr 


© FOR 5.0L AND 5.8L, 
4.9L SIMILAR 
VIEW 2 


Part 
Number Description 


9C015 Tube and Hose Assembly, 
Fuel Tank Vapor 


Fuel Tank 

Support Assembly 
Tube Assembly — Rear 
Nut 8-10 N-m (6-7 Ft-Lb) 
Filter Assembly 
Charcoal Canister 


7 


9C016 Tube & Hose Assembly, Fuel 


Tank Vapor 
Clip 
Front Support Bracket 


Tube Assembly — Fuel 
Supply and Return 


Clip 
Frame Rail 


9002 
9A017 
98278 
N620480-S2 
9A335 
9D653 


9F274 
9D319 
9J338 


370443-S32 
Ref. 


(Continued) (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9C987 Hose and Valve Assembly, 
Fuel Vapor Return — 4.9L 
and 5.0L Engines 


(Continued) 


Fuel Tanks, Bronco 
Removal and Installation 


1. To avoid electrical sparking at the tank, 
disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent drain fuel tank. 


Raise the rear of the vehicle. 


Loosen the clamp on the fuel filler pipe hose at 
the filler pipe and disconnect the hose from the 
pipe by pulling along the internal fuel tube from the 
tank filler neck. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


10-01A-42 


Part 
Number Description 
14 | 9B227 Hose and Valve Assembly, 
Fuel Vapor Return — 5.8L 
Engine 


TV8684A 


Disconnect fuel delivery module (FDM) 
connector. 


Disconnect fuel line push connectors and fuel 
vapor lines as outlined in this section. 


Support the tank and remove the lower support 
bracket bolts or skid plate bolts. Remove the 
support assembly or skid plate attaching nut at 
each tank mounting strap. Lower the support 
assemblies, and lower the tank enough to gain 
access to the tank vent hose. 


8. Remove the fuel tank from under the vehicle. 


For installation, follow removal procedures in reverse 
order. Refer to the following illustration for tightening 
specifications. 
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10-01A-43 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


REMOVAL AND INSTALLATION (Continued) 


Aft-of-Axle Fuel Tank Installation, Bronco (4x4) 


FRONT OF 
VEHICLE 


9057 9A017 
34976-S36 


9B227 


Strap Assembly, Fuel Tank 
Rear 


Fuel Tank Assembly, 
32 Gallon 


Bolt 
Washer 
Nut 37-50 N-m (28-36 Ft-Lb) 


Nut 


9002 


N80 1380-S 100 
382873-S2 
N620482-S2 


(Continued) 


9C987 


9B076 


VALVE MUST BE INSTALLED 
AS SHOWN AND FULLY SEATED 


4.9L & 5.0L EFI 


Support Assembly, Fuel Tank 


Hose and Valve Assembly, 
Fuel Vapor Return 


Hose and Valve Assembly, 
Fuel Vapor Return 


Seal, Separator Fuel Vapor 


10-01A-43 


Litda 
. ~ 
» 


FULLY SEATED 
SECTION W 


TV8234A 
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REMOVAL AND INSTALLATION (Continued) 


Filler Pipes 


F-150-250-350, Bronco and E-Series Cutaway 
and Stripped Chassis 


Procedures are the same for the aft-of-axle and 
midship fuel filler pipe. 


Removal 


1 


Drain fuel to a level (approximately 3/4 full) 
below the fuel tank filler connection by using the 
fuel hose at the fuel pump-to-fuel tube connection. 


2. On€Econoline, loosen clamp attaching filler pipe to 
tank fuel filler neck and vent hoses. 

3. Detach fuel filler pipe from support bracket and 
disconnect fuel filler and vent hoses. 

4. OnF-Series, loosen clamp attaching filler pipe 
and disconnect hose from the pipe, pulling the 
internal fuel tube from tank filler neck. 

5. Remove the three retainer screws that attach the 
filler pipe flange to the fuel filler housing. 

6. Remove fuel filler pipe from vehicle. 

7. Remove hose and clamps. Replace all damaged 
or worn parts. 

Installation 

1. Position fuel filler pipe in vehicle, being careful to 
position neck on vehicles with internal vent tube. 

2. Position fuel filler vent hoses on filler pipe of 
vehicles with external vent hose. 

3. Position clamps on filler pipe and vent hoses. 

4. Secure fuel filler pipe to mounting brackets. For 
F- 150-250-350 and Bronco, tighten screws to 
2-3 N-m (15-25 in-Ib). 

5. Adjust hose to obtain snug filler pipe installation. 
Tighten hose clamps to 3-4 N-m (25-35 in-Ib). 
Make certain clamps are forward of flange on 
filler pipe to ensure a leakproof connection. 

6. Fill tank with fuel. Install filler cap; check for 


leaks. 


E-150-250-350 Vans and Club Wagons 
Removal 


1. 


Disconnect battery to prevent possible sparking. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Fuel Tank, Pump, Lines and Filters, Gasoline Engines 


10-01A-44 


Drain the fuel into a suitable container by 
siphoning through the fuel hose at the supply line 
at the fuel reservoir connection. 


Remove the three retainer screws that attach the 
filler pipe flange to the fuel filler pipe housing. 


Loosen the clamps that attach the filler pipe to 
the fuel filler hose and the fuel vent hose. 
Disconnect the hoses. 


Loosen the clamp that attaches the filler pipe to 
the support bracket at the underbody flange 
(aft / axle only). 


Remove the fue filler pipe assembly by rotating it 
through the opening in the underbody below the 
body housing assembly. 


Installation 


1 


Install the fuel filler pipe assembly by inserting it 
through the underbody opening and rotating it to 
butt the pipe flange against the fuel filter pipe 
housing. 


Attach the pipe flange to the fuel filter pipe 
housing with three retaining screws. Tighten 
screws to 3-4 Nem (25-35 in-Ib). 


Tighten the clamps that attach the filler pipe to 
the support bracket at the underbody flange to 
3-4 N-m (25-35 in-lb) (aft / axle only). 


Connect the fuel filler hose and the fuel vent hose 
to the fuel filler assembly. Tighten the attaching 
clamps to 3-4 N-m (25-35 in-Ib). 


Connect battery. 


Fill the tank, install fuel filler cap and check all 
connections for leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filler System Installation, Single Rear Wheel Styleside, F- 150-250-350 and Bronco 


FRONT OF VEHICLE 


F-SERIES STYLESIDE WITH 
SINGLE REAR WHEELS AND BRONCO 
WITH AFT-OF-AXLE FUEL TANK 


oe 
FRONT OF VEHICLE 
y | F-SERIES STYLESIDE 
WITH SINGLE REAR WHEELS 
VIEW 2 WITH MIDSHIP FUEL TANK 


INSTALL HOSE WITH STRIPES IN LINE 
WITH TWO DIMPLES ON FUEL TANK 


PAINT STRIPES 


OUTER HOSE 


INNER HOSE 


FRONT 


OF VEHICLE TYPICAL HOSE INSTALLATION 


FOR UNLEADED FUEL PIPE ASSEMBLY 
VIEW Z VIEW Y 


INSTALL CLAMP IN THIS AREA 
(BEYOND FIRST BEAD AND 
BEFORE HOSE END) 


FOR PIPES WITHOUT 
SECONDARY BEAD 


INSTALL HOSE WITHIN 
1.5 MM OF SECONDARY Z 
POSITIONING BEAD 23.0 MM 
WHERE APPLICABLE ENGAGEMENT 


HOSE-TO-TUBE CONNECTION 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9034 Pipe Assembly, Fuel Fill 


Part 
Number Description 


Cap 


383526-S Clamp Tank Assembly, Aft Axle 
N802826-S55M | Screw3.0-3.5N-m Tank Assembly, Midship 
(27-30 In-Lb) Frame Assembly 


(Continued) TV5586A 
Fuel Filler System Installation, Single Rear Wheel Flareside, F-150 


SCREW 


N802826-S55M 
CAP 2.7-3.7 Nem 
24-32 IN-LB 
ee 9030 ( ae 
N802826-S55M 9030 
2.7-3.7 Nem 
(24-32 IN-LB) 


CLAMP 383526-S 
3-4 Nem 
(27-35 IN-LB) 


£ 
’ FUEL FILL 
PIPE 


9034 


CLAMP 
383526-S 

3-4 Nem 
(27-35 IN-LB) 


FRONT OF VEHICLE 
AFT-OF-AXLE FUEL TANK INSTALLATION 


mR FUEL FILL INSTALL CLAMP IN THIS AREA 
VIEW Y PIPE — 9034 (BEYOND FIRST BEAD AND 
7 BEFORE HOSE END) 
MIDSHIP FUEL TANK INSTALLATION INSTALL HOSE WITHIN 1.5 MM 


FOR PIPES WITHOUT 
SECONDARY BEAD 


OF SECONDARY POSITIONING 


BEAD WHERE APPLICABLE 23.0MM 


ENGAGEMENT 
HOSE TO TUBE 
CONNECTION 


PAINT 
STRIPES FILL HOSE 


-35 IN-LB 
INSTALL HOSE WiTH ~— [27-38 IN-LB) 

STRIPES IN LINE 
WITH TWO DIMPLES 


ON FUEL TANK 


INNER HOSE 


V9146-A 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filler System Installation, Dual Rear Wheel Flareside, F- 150-250-350 and F-Super Duty 


INSTALL HOSE WITH STRIPES IN LINE 
WITH TWO DIMPLES ON FUEL TANK 


OUTER HOSE 


F-SERIES FLARESIDE 
rs WITH DUAL REAR WHEELS 
FRONT OF VEHICLE AND AFT-OF-AXLE FUEL TANK 


FRONT OF VEHICLE 


TYPICAL HOSE INSTALLATION SHOWN 
VIEW 2 


FRONT OF VEHICLE 


FOR UNLEADED FUEL PIPE ASSEMBLY 
VIEW Y 


F-SERIES FLARESIDE 
WITH DUAL REAR WHEELS 
AND MIDSHIP FUEL TANK 

V5587-C 


Part 
Number Description 


9034 Pipe Assembly, Fuel Fill 
383526-S Clamp 
N802826-S55M _ | Screw 3.0-3.5N-m 


(27-30 In-Lb) 


(Continued) 


Part 
Number Description 


Cap 
Tank Assembly, Aft Axle 
Tank Assembly, Midship 
Frame Assembly 


TV5587A 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


10-01A-48 Fuel Tank, Pump, Lines and Filters, Gasoline Engines 10-01A-48 
(maa pe a a a i a a a a re ee ee ne eS 


REMOVAL AND INSTALLATION (Continued) 


Fuel Filler System, Aft-of-Axle, F-Super Duty Commercial and Motorhome Chassis 


V8726-B 


9B213 Support, Fuel Tank Filler 


Pipe 

Clamp 
Clamp 
Hose, Fuel Tank Filler Screw and Washer 17-28 
Hose, Fuel Tank Vent Tube N-m (15-25 In-Lb) 


(Continued) TV8726A 


Fuel Filler System, Midship Tank, E- 150-250-350 


Cap Assembly, Fuel Tank 
Filler 
Pipe Assembly, Fuel Tank 
Filler 


383522-S 
383526-S 
N802826-S55M 


INSTALL HOSE WITH 
STRIPE IN LINE WITH 

PAINT DAUB ON FUEL TANK 
Pr @ 12 O'CLOCK POSITION 


4.9L ONLY 
—~ "VIEW R 


V9144-A 


Cap Assembly, Fuel Fill 


9002 Fuel Tank Assembly 
Pipe Assembly, Fuel Fill 


Bracket 

Clamp 3-4 N-m (27-35 In-Lb) 
Insert, Fuel Tank Vent Tube 
(Continued) TV9144A 


N611037-S2 Screw 3.5-5.0 Nem 
(3 1-44 In-Lb) 


N802826-S55M_ | Screw and Washer 
Assembly 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filler System, Aft-of-Axle Tank, E- 150-250-350 


FRAME ay Qe FUEL FILL 
ASSEMBLY — 5005 SS CAP ASSEMBLY 


INSTALL TETHER THROUGH 
Receay HOLE BY FIRMLY SEATING 
aie GROMMET. DO NOT LOOP 
AND TIE TOGETHER 


SCREW AND 
WASHER — N802826-S55 
2-3 Nem (18-26 IN-LB) 


MAJOR SERVICE OPERATIONS 
Fuel Filler Cap 


Removal 
1. Unscrew and remove cap from filler pipe. 
2. Pry out grommet from body. 


3. Pull out tether with assembled cap and grommet. 


installation 
Put tether through hole in body. 


Evaporative Emission System 


WARNING: THE EVAPORATIVE EMISSION 
SYSTEM CONTAINS FUEL VAPOR AND 
CONDENSED FUEL VAPOR. ALTHOUGH NOT 
PRESENT IN LARGE QUANTITIES, IT STILL 
PRESENTS THE DANGER OF EXPLOSION OR 
FIRE. DISCONNECT THE BATTERY GROUND 
CABLE FROM THE BATTERY TO MINIMIZE THE 


POSSIBILITY OF AN ELECTRICAL SPARK 
OCCURRING, POSSIBLY CAUSING A FIRE OR 
EXPLOSION IF FUEL VAPOR OR LIQUID FUEL ARE 
PRESENT IN THE AREA. 


Evaporative emission components have been 
designed and tested to exceed 193, 121 km (120,000 
miles) or 10 years of vehicle use. No maintenance or 
servicing should be required. However, if components 
have been damaged and are to be replaced, or if 
disconnection or removal is required for diagnosis, the 
following techniques should be used to aid servicing 
the system. 


Firmly seat grommet in body. Do not loop or tie 
tether. 


Screw cap into filler pipe until it clicks. 


Typical evaporative emission systems are shown in 
Section 03-13. 


Use Ford-approved fuel hoses for replacement of 
damaged hoses. Original equipment hoses are 

designed to resist most environmental conditions 
encountered in the evaporative emission system. 


Refer to Section 03-13 for additional evaporative 
emission system service procedures. 


Vehicle Body or Bed 
Fuel Filler Cap Assembly 
Tether (Part of 9030) 
Grommet (Part of 9030) 
Stop (Part of 9030) 

Fuel Filler Pipe 


TV8692A 
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MAJOR SERVICE OPERATIONS (Continued) 


Fuel Tanks 


Fuel tanks do not require special service procedures 
and may be steam-cleaned and/or serviced using 
standard procedures. After steaming, allow time to 
thoroughly air dry. The vapor valve assembly and fuel 
sender assembly should be removed prior to 
steaming. 


CAUTION: Leaks or damage to the polyethylene 
fuel tanks are not repairable. This applies to 
certain F-Series with plastic fuel tanks including 
all polyethylene portions of the tank body and 


lf required, form the new tube end to the same 
shape as the damaged tube end which was 
removed. 


Select the proper size union and attach the new 
steel tube end to the original tube. 


Clean off the steel tube end and replace the push 
connector onto the tube. (A new retainer clip is 
recommended.) 


Check that the fuel tubes are properly secured. 
Start engine and check for leaks. 


fittings. Tank replacement is the only acceptable 
service. There are no reliable repair products that 
meet the same standards as a new tank. Methods SPECIFICATIONS 
which appear to work may not function for the 
long term or after being subjected to normal use 


or abuse. TORQUE SPECIFICATIONS 


Description | oNm | Lb-Ft 
Front Fuel Line Bracket Nuts, 
F-Series and Bronco 
Filter Bracket Nuts, F-Series and 6-7 
Bronco 
Filter Bracket Nuts, F-Super Duty 7-10 
Motorhome Chassis 
Front and Rear Strap Nuts, 
F-Series Midship Fuel Tank 
Skid Plate /Heat Shield Nuts and 12-17 
Bolts, F-Series Midship Fuel Tank 
Heat Shield Bracket, F-Series 12-17 
Midship Fuel Tank 
X-Member Nuts, F-Series Midship 26-36 
Fuel Tank 
Support Assembly Nuts, F-Series 37-50 28-36 
and Bronco Aft-of-Axle Fuel Tank 
Locking Ring, Plastic Fuel Tank 54-75 
Fuel Delivery Module (FDM Pump) 


Filter Bracket Screws, E-Series 


Electric Fuel Pumps 


An electric fuel pump is located in the fuel tank. The 
pump is attached to the fuel tank as part of the sender 
unit. The fuel tank must be removed or lowered to 
service the fuel pump. Care should be taken during 
installation due to the hose and wire routing on the 
tank. Be sure all hoses and wires are routed properly. 
Check the fuel line connections for leaks. 


NOTE: Remove the fuel pump prior to steaming the 
fuel tank. 


For electric fuel pump service, refer to Fuel Delivery 
Module (FDM) in the Diagnosis portion of this section. 


WARNING: FUEL SUPPLY LINES ON VEHICLES 
EQUIPPED WITH FUEL INJECTED ENGINES WILL 
REMAIN PRESSURIZED FOR LONG PERIODS OF 
TIME AFTER ENGINE SHUT-DOWN. THE 
PRESSURE MUST BE RELIEVED BEFORE 
SERVICING THE FUEL SYSTEM. 


Refer to Fuel System Pressure Relief in this section. 


Replacing Damaged Steel Push Connect Tube 
Ends 


1. Relieve fuel system pressure as outlined. Read 
the cautionary note prior to relieving the pressure 
in the fuel system. 


Using a tube cutter, remove the damaged push 
connect tube end at a convenient distance from 
the end. 


NOTE: Allow for adequate room to tighten a union 
with a wrench at this location. 


Choose a proper replacement push connect tube 
end. 


Shield, Rear, E-Series Midship 

Fuel Tank 

Shield, Front, E-Series Midship 6-7 
Fuel Tank 


Bracket Spacer Nuts, E-Series 
Cutaway 
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SPECIFICATIONS (Continued) 


Fuel Delivery Module (FDM) Specifications 


Engine Condition 4.9LMFI | S.OLMFI_—s|_—SsS.8LMFI—s | —7.5LMFI 
Engine Running 45-60 PSI 30-45 PSI 30-45 PSI 30-45 PSI 
310-415 kPa 210-310 kPa 210-310 kPa 210-310 kPa 
Key ON Engine OFF 50-60 PSI 35-45 PS! 35-45 PSI 35-45 PSI 
345-415 kPa 210-310 kPa 210-310 kPa 210-310 kPa 


STANDARD AND AUXILIARY FUEL TANKS — CAPACITY IN LITERS (GALLONS) 


Advertised Tank 
Cap. Refill Liters 
Series Body Style Location Fuel Evap. ; 


Vans and Club Wagons All Midship* 
— 4.9L Engine 
350 Cutaway & 3505 (138) All Aft/ Axle 
Stripped Chassis” 4018 (158) 
4470 (176) 
reitraes Econ —— ft = | _ L a 


— All Engines Except 
4.9L 
Bronco (4x8) 2660 (104.7) C7 A SA TTT 
2967 (116.8) Reg. Cab Midship* 62 (16.3) 
Aft/ Axle 69 (18.2) 
3378 (133.0) Reg. Cab Midship* 72 (19) 
Aft/ Axle 69 (18.2) 
F-150 (4x 4) 2967 (116.8) Reg. Cab Midship®* 
Aft /Axle® 
3378 (133.0) Reg. Cab Midship*® 72 (19) 
Aft / Axle® 69 (18.2) 


3526 (138.8) Super Cab Midship‘ 64 (16.5) 
Aft/ Axle 69 (18.2) 
3937 (155.0) Super Cab Midship 72 (19) 
Aft / Axle’ 69 (18.2) 
3937 (155.0) Super Cab Midship® 72 (19) 
Aft /Axie*’ 69 (18.2) 
3378 (133.0) Reg. Cab Midship 72 (19) 
Aft/Axle' 69 (18.2) 
3937 (155.0) Super Cab Midship 72 (19) 
4278 (168.0) Aft / Axle’ 69 (18.2) 
F-250 (4x 4) 3378 (133.0) Reg. Cab/W/E40D Midship® 
Midship® 62 (16.5) 
Aft/Axle*' 69 (18.2) 
3937 (155.0) Super Cab Midship® 72 (19) 
Aft/Axie* 69 (18.2) 
F-350 (4 x 2) and (4 x 4) 3378 (133.0) Chassis Cab Midship 69 (18.2) 


W/E40D Midship”* 
Chassis Cab 


72 (19) 


62 (16.5) 


Aft / Axle" 72 (19) 


F-350 (4 x 2) and (4 x 4) 3475 (136.8) Chassis Cab Midship 72 (19) 
Aft/Axle™ 72 (19) 


F-350 (4 x 2) and (4 x 4) 4084 (160.8) Chassis Cab Midship 72 (19) 

Aft/ Axle” 72 (19) 

F-350 (4 x 2) and (4 x 4) 3937 (155.0) Super Cab Midship 72 (19) 
Aft/Axle® 69 (15.2) 

F-Super Duty 3475 (136.8) Chassis Cab Midship 72 (19) 

Aft/Axle* 72 (19) 

F-Super Duty 4085 (160.8) Chassis Cab Aft/ Axle" 72 (19) 

Midship 72 (19) 


(Continued) 
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SPECIFICATIONS (Continued) 


STANDARD AND AUXILIARY FUEL TANKS — CAPACITY IN LITERS (GALLONS) (Cont'd) 


Advertised Tank 
Cap. Refill Liters 
Series Body Style Location Fuel Evap. (Gal.) 


F-Super Duty 4521 (178) Stripped Chassis Aft/ Axle? 284 (75) 
Motorhome Chassis 

F-Super Duty 5283 (208) Stripped Chassis Aft/ Axle” x 284 (75) 
Motorhome Chassis 

F-Super Duty 4826 (190) Stripped Chassis Aft/ Axle? X 284 (75) 
Motorhome Chassis 5791 (228) Stripped Chassis Aft/ Axle? Xx 284 (75) 
a 


Steel Auxiliary Tank. 

15 Liters (4 Gal.) Throwaway Standard on RV Chassis/RV Cutaway, Commercial Cutaway, and Commercial Chassis. 
Available on Cutaway and Stripped Chassis Only. 

Standard Skid Plate on 4 x 4 Models. 

Optional Skid Plate Available w/4 x 4 Models. 

Standard Dua! Tanks. 

Standard Plastic Tank (Diesel Only). 

Plastic Auxiliary Tank. 


NOTE: All F-Series Aft-of-Axle Fuel Tanks are Standard. Midship (133-Inch [3378mm] and 116.8-Inch [2967mm | 
wheelbase only) is optional. 


TV2366A 


SPECIAL SERVICE TOOLS/EQUIPMENT 


Tool Number / dee | Tool Number Description 
D 
escription Illustration D85L-9974-B Adapter 


ae |D87L-9280-A | Spring-Lock Coupling Tool — 3/8 inch | 
Keystone Clamp Pliers D87L-9280-A Spring-Lock Coupling Tool — 3/8 inch 
D87L-9280-B Spring-Lock Coupling Tool — 1/2 inch 


ROTUNDA EQUIPMENT 


Tool N | Ciescription 
T80L-9974-B Description 
Fuel Pressure Gauge za 034-00002 Fuel Storage Tanker 


T63P-9171-A 


T8OL-9974-B 


T74P-9275-A 
Fuel Tank Sender Wrench 


T74P-9275-A 


T83P-19623-C 
Spring Lock Coupling Tools — 
5/8 inch 


TB3P-19623-C 
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SECTION 10-01B Fuel Tank, Pump, Lines and Filters, 
Diesel Engines 


SUBJECT PAGE 
DESCRIPTION AND OPERATION 
Fuel Selector Valve (Vehicles with Dual Tanks 
ONY) Biccesbiceveveversevercusuacedevenscueddecdieestlvendewesstecus 10-01B-2 
Fuel Supply Pump. ...........cccscssscncccesncnccnccccccnccecenes 10-01B-1 
Fuel Tank Dralrning...........ccscssceccscsccccccccccccccccncccece 10-01B-2 
Fuel Tank Fillitng .........cecccccccscencscccncccccecascccnccanceese 10-01B-2 
Fuel Tanks and LIM@S ...........ccccccccecncceccccccececsccenccs 10-01B-2 
Fuel/Water Separator ...........ccccscsssscsecsceseceseccenscs 10-01B-3 
Push Connect Fittings ..............cscccsscscsscscscsccecscess 10-01B-2 
DIAGNOSIS AND TESTING 
Fuel Supply Pump.......cccsccscscccscscsscncccesccccscacsceccees 10-0 1B-4 
Fuel Valve System ..........ccceccssnccnsssccccecscescnsccnccens 10-01B-6 
REMOVAL AND INSTALLATION 
Connecting Spring Lock Coupllinng..........sscsscessess 10-01B-12 
Disconnecting Spring Lock Coupling .............00+ 10-01B-11 
PUNGr PID OG ac sccsccsicaccscccecencisceticncctsetenccnsedncccwsaess 10-01B-36 
Fuel PURO heise icedived clecscnds dcivesvecensvevacecssucesscscecevs 10-01B-41 
Fuel Gauge Sending Unit, Secured with Metal 
Locking Ring OF SCrOWS.......cccsesssccsesccnnscsscnnecs 10-01B-17 


VEHICLE APPLICATION 


F-Series, Econoline, and F-Super Duty Series Vehicles 
Equipped with Diesel Engines 


SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont’d.) 
Fuel Gauge Sending Unit, Secured with Plastic 
LOCKING RING ........ccsceccccnccscsccccczcncccuseccsccncccccss 10-01B-18 
Fuel Line and Hose Components. ..........ceseccesesess 10-01B-10 
Fuel Line Service Procedures ...........ccccceccccsecsees 10-01B-45 

PUG) LINGS ei sscincecececcceicaccdcectacivecccaucedcunsecsucccess 10-0 1B-46 

Fuel Lines and HOS@S...........ccccccccccsccceccccnscccces 10-01B-45 

Fuel Tubes, Plastic ............ccccsccccccscccccccccseccccce 10-0 1B-46 

Splicing Nylon to NylOn........ccscccsceccccsnccecesscee 10-0 1B-46 

Fuel Supply Pump .....ccccccsccccsevccssccccrcecccccneseccccccccs 10-01B-9 
PUG! TANKS occccocesssccwesccscuerntenssiecdsccesccscedcuacesesscees 10-01B-19 
F-250-350 and F-Super Duty Chassis 
CAD ca cvecasscceccsccesaececcsvessvcedconcecsSeauaiuavasscetacas 10-01B-25 
Major Service Operations .............ccscescsscsccncccecce 10-01B-45 
Selector Valve, Auxiliary Fuel Tank, 

2250-350 cov cciccctancccvedanccecacaccotavasscsavecncesvarcceds 10-01B-41 
SPECIAL SERVICE TOOLS /EQUIPMENT ..........c.000. 10-01B-49 
SPECIFICATIONS 

Torque Specifications .........scccscccssssssssscsssscscscnes 10-01B-48 
VEHICLE APPLICATION .......cccccccccccccccccccccncscccscccccnes 10-01B-1 


DESCRIPTION AND OPERATION 


Fuel Supply Pump 


The fuel supply pump is bolted to the right front side of 
the cylinder block on the 7.3L V-8 diesel engine. 


FUEL SUPPLY 
PUMP-9350B 


The pump is mechanically operated by an eccentric 
cam located on the camshaft. The pump rocker arm 
riding against the eccentric provides the diaphragm 
up-and-down pumping motion. 
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DESCRIPTION AND OPERATION (Continued) 


The fuel supply pump cannot be disassembled for Fuel Tank Draining 


repairs and must be replaced if testing indicates it is Use appropriate adapter to connect Rotunda Suction 


not within performance specifications. Refer to Pump 034-00006 or equivalent suction pump to the 
Diagnosis and Testing for testing procedures, and to fuel hose (at the fuel sedimenter-to-fuel tube 
the Specifications at the end of this section. connection) and drain the fuel tank. 


WARNING: NO SMOKING OR OPEN FLAME OF 
ANY TYPE SHOULD BE PRESENT WHEN 
WORKING NEAR FUEL OR FUEL VAPOR. 


Fuel Selector Valve (Vehicles with Dual Tanks 
Only) 


The 6-port diesel fuel valve is powered by a small 
electric motor which opens and closes the valve ports. 
The supply and return ports for either tank open and 
close simultaneously. The valve is shifted to the front 
mode (that is, the front supply and return ports open to 
the engine supply and engine return port respectively) 
by applying a positive 12 volts to terminal 2 and 
ground to terminal 1. When the valve reaches the front 
mode position, an internal switch opens the circuit and 
stops the motor. Returning the valve to the rear mode 
is accomplished by reversing power: positive 12 volts 
to terminal 1 and ground to terminal 2. Terminals 3 and 
5 connect to the front and rear fuel tank senders 
respectively, and terminal 4 feeds the fuel gauge. In 
the front tank mode, an internal switch connects 
terminal 3 to terminal 4, thus supplying the front tank 
sender signal to the fuel gauge. Terminals 4 and 5 are 
connected in the rear tank mode. Therefore, a change 
in the fuel gauge reading (assuming at least 1/4 tank 
fuel level difference), means that the valve has shifted. 


CAM ECCENTRIC 


ROCKER ARM 


V3321-1A 


Fuel Tank Selector Valve, Typical 


Fuel Tanks and Lines 


Typical fuel tank and line installations are shown under 
Removal and Installation. Refer to these illustrations 
and remove damaged or worn parts as necessary. 


FRAME DOUBLER 6-PORT 
(F-350 CHASSIS FUEL TANK 
CAB ONLY) SELECTOR VALVE 
9 


Pad FRAME 


Push Connect Fittings 


Push connect fittings are used to make most fuel line 
connections in diesel fuel systems. These fittings must 
be serviced as outlined. Service is not possible if the 
fitting is damaged, except to replace a damaged 
retaining clip. 


Fuel Tank Filling 


Expansion of fuel due to temperature increases, or 
overfilling (‘‘topping off’’) could cause fuel overflow at 
the filler cap when the vehicle is standing or the cap is 
removed. To minimize this condition, it is 
recommended that the amount of fuel put in the tank 
when filling be limited to the automatic pump shutoff. If 
vehicle has two tanks, use fuel from both tanks after 
fill-up to reduce fuel levels. 


ELECTRICAL 
CONNECTOR 
(PART OF 
14405 WIRING 


ASSEMBLY) v4819-8 
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DESCRIPTION AND OPERATION (Continued) 


Fuel Tank Selector Valve Wiring Diagram, F-250-350 


see EVTM for more F-SERIES 
} | ™!instruMENT | Cetails of this circuit 


29 


3 FUEL 
9 TANK 

@ SELECTOR 
@ VALVE 


FUEL 
TANK 
SELECTOR 
SWITCH 


I FRONT TANK 
| FUEL GAUGE 


182 


AIR CONDITIONER’ 
HEATER 


Power is supplied to the fuel tank selector switch from With the fuel tank selector switch in the rear tank 

the fuse panei when the ignition switch is in the ON position, power is supplied from the selector switch to 
position. This power goes through the fuel tank terminal 1 of the fuel tank selector valve. The ground 
selector switch directly to the motorized fuel tank path is completed through terminal 2 of the fuel tank 
selector valve. selector valve and is grounded through the selector 
With the fuel tank selector switch in the front tank switch. This current path causes the motorized valve 
position, power is supplied from the selector switch to to rotate internally, opening the ports to the rear tank 
terminal 2 of the fuel selector valve. The ground path is position which allows fuel to flow through the fuel line 
completed through terminal 1 of the fuel tank selector to the engine. 

valve and is grounded through the selector switch. NOTE: When diagnosing the selector valve for failure 
This causes the fuel seiector valve to rotate internally, to switch tanks and voltage is on terminals 1 and 2 of 
opening the ports to the front tank position which the valve, make sure the ground wire is attached 
allows fuel to flow through the fuel line to the engine. below the instrument panel. 


Fuel/Water Separator 


Water should be drained from the engine mounted 
fuel / water separator whenever the warning lamp 
comes on or every 8047 km (5000 miles). More 
frequent drain intervals may be required depending on 
fuel quality and vehicle usage. 
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DESCRIPTION AND OPERATION (Continued) 


The instrument panel warning lamp (WATER IN FUEL) 
will glow when approximately 0.1 liter (O. 1 quart) of 
water has accumulated in the sedimenter. When the 
warning lamp glows, shut off the engine as soon as 


safely possible. 
Drain Procedure 
Refer to Section 03-01D. 


DIAGNOSIS AND TESTING 


Fuel Supply Pump 


When an engine has a lean (fuel starving) condition, 
the fuel supply pump is often suspected to be the 
problem. Similar symptoms will be present if the fuel 
filter is plugged or restricted, if the fuel / water 
separator is contaminated, or if fuel lines and hoses 
are leaking, kinked or restricted. 


NOTE: Refer to Powertrain Control /Emissions 
Diagnosis Manual ‘for further diagnosis. 


If the fuel supply pump is suspected of being noisy, 
check for: 


1. Loose fuel supply pump mounting bolts. Tighten to 
26-37 N-m (19-27 ft-lb) if loose. Replace gasket if 
damaged or worn. 


Check for loose or missing fuel line attaching 
clips. This condition will result in the noise being 
more audible when sitting inside the vehicle than 
standing outside of it. Tighten clips on fuel lines if 
necessary. 


Before removing a suspect fuel supply pump: 


1 Can be purchased as a separate item. 
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Make sure there is fuel in the tank. 


If the fuel filter has not been changed recently, 
install a new filter. 


Inspect all rubber hoses from the fuel pump to fuel 
tank for kinks or cracks. With engine idling, 
inspect all fuel lines and rubber hoses and 
connections from fuel pump to fuel tank for fuel 
leaks. Tighten loose connections and replace 
kinked, cracked or leaking fuel lines or hoses as 
required. 


NOTE: Leaking fuel supply lines or hoses and 
kinked supply line hoses will severely affect fuel 
pump performance. 


Inspect the fuel supply pump outlet connection for 
fuel leaks. Tighten to 20-24 N-m (15-18 ft-lb). 


Inspect the fuel supply pump diaphragm crimp 
(the area where the stamped steel section is 
attached to the casting) and the breather hole(s) 
in the casting for evidence of fuel or oil leakage. 
Replace pump if leaking. 
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DIAGNOSIS AND TESTING (Continued) 
Fuel Supply Pump 


FILTER HEADER 
MOUNTING HARDWARE: 
(2) 3/8 16 x 1-3/8 BOLTS 
(4) HARDENED WASHERS 

(2) HEX NUTS 


HEADER 
MOUNTING 


FILTER/WATER BRACKET 


SEPARATOR 
HEADER 


FUEL SUPPLY PUMP 


FUEL RETURN TO FILTER 


HOSE (IN 
PHANTOM) 


FILTER TO 
INJECTION t 

PUMP TUBE ot 
INJECTION 

=y PUMP | 


CONNECTOR 
NUT ALTERNATOR 


CONNECTOR BRACKET 


FITTING 


WATER DRAIN 
TUBE CLAMP 
(2 PLACES) 


WATER 

DRAIN 

TUBE 

INVERTED INVERTED 

FLARE FLARE 
TUBE NUT 


TUBE NUT 


RIGHT SIDE VIEW 


ee 
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FUEL RETURN 
HOSE (LEAK-OFF) 


3/8 16 x 3 1/2” 
FLANGE HEAD 
BOLT 


G ENGINE 


INJECTION 


PUMP 


ALTERNATOR 
BRACKET 


3/8-16 x 1-1/4" 


FUEL 
SUPPLY 
bail 


G CRANKSHAFT 


To determine if the fuel supply pump is performing 3. 


properly, test the fuel supply pump for capacity 
(volume) and pressure, with the fuel supply pump 


installed on the engine. If the engine is excessively hot, 


let it cool for 20-30 minutes. 
Capacity (Volume) Test 


If fuel flow is to specification, perform pressure 
test. 


If fuel flow is low, repeat test using a remote 
non-breakable container of diesel fuel. Remove 
fuel hose from fuel pump inlet supply line. Connect 
a length of fuel hose from the fuel supply line to 


the non-breakable container and repeat Step 3. If 
fuel flow is to specification, the problem is either a 
plugged fuel / water separator or a kinked or 
leaking fuel hose. Service as necessary. 


If fuel flow is below specification, replace fuel 
supply pump. 


1. Slowly (fuel line is pressurized) disconnect the 
fuel line at the fuel filter. 


WARNING: USE CARE TO PREVENT 
COMBUSTION OF SPILLED FUEL. 


Place a suitable non-breakable container 
(one-half liter or one pint minimum) Rotunda 
Safety Can 018-00003 or equivalent at the end of 
the disconnected fuel line (a piece of hose may be 
needed on the fuel line end). Crank engine ten 
seconds. The fuel supply pump should deliver 
one-third pint of fuel, or more. 
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DIAGNOSIS AND TESTING (Continued) 


Fuel Supply Pump 


FUEL FILTER/ 
WATER SEPARATOR 
ELBOW ELBOW ASSEMBLY 
FUEL RETURN ELBOW 
HOSE 
enon | (LEAK-OFF) 
PUMP TUBE G16 


| \ latte DRAIN 
DRAIN 
HOSE TUBE 
pe CLAMP 
ples erg =e FUEL SUPPLY PUMP 
pea. 
NUT (2) = 5 TO FUEL ! 
‘Ie FILTER TUBE 
| bn \- aX 
INJECTION ‘ : 
PUMP! y WATER 
- DRAIN 
CONNECTOR TUBE 
NUT \/ 
CONNECTOR  wyecTion + j y i: 
Am 
FUEL va 
SUPPLY a 
ash lo\ WATER 
— PUMP 
HOUSING 
WATER PUMP 
INVERTED HOUSING 
RIGHT SIDE VIEW FLARE TUBE BOLT FRONT VIEW 
| NU 
V5935-B 


Pressure Tests . Crank the engine for 10 seconds and read the 

1. Connect Rotunda Vacuum and Pressure Tester pressure. Refer to the fuel system specification 
059-00008 or equivalent (0-103 kPa or 0-15 psi) at the end of this section for the fuel pressure 
to the injection pump end of the fuel line. (No T is specification. If pump pressure is too low or too 
required.) high, install a new fuel supply pump. 


Connect fuel line. 


Fuel Vaive System For diagnosis of fuel indicating system problems with 

Refer to the following diagnosis charts for fuel valve fuel selector valve, refer to Sections 13-03. For the 

system troubleshooting following diagnostic procedure, both tanks must 
contain some useable fuel. 


FUEL SELECTOR VALVE DOES NOT CHANGE TANKS, 7.3L DIESEL WITH DUAL TANKS — TESTA 
TEST STEP RESULT P| ACTION TO TAKE 


| A1_ | CHECK FOR VOLTAGE 
@ Disconnect electrical connector from tank Voltage present P! GO to A2. 
selector valve. 
Turn ignition to RUN position. Sal g¢ P| GOto as. 
Move selector switch to FRONT position and check 
for voltage between connector 
terminals No. 2 and No. 1. 
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DIAGNOSIS AND TESTING (Continued) 


FUEL SELECTOR VALVE DOES NOT CHANGE TANKS, 7.3L DIESEL WITH DUAL TANKS — TEST A (Continued) 


RESULT ___D|_ACTIONTOTAKE 


| A2 | CHECK VOLTAGE 
GO to A3. 
GO to AS. 


@ Check voltage between terminal No. 2 and ground. 
GO to A6. 


Voltage present > 
> 


No voltage 
present 


| A3_ | CHECK FUEL VALVE MOTOR 


Jumper motor terminal No. 2 to battery positive and 
motor terminal No. 1 to frame ground. 

@ Motor should run. 

@ Reverse jumper leads to motor. 

@ Motor should run in opposite direction. 


| A4 | CHECK GROUND CIRCUIT 


@ Check for open ground circuit from motor, through 
switch to ground. 
@ Is open ground circuit OK? 


| AS | CHECK FUSE 


@ Check for voltage across fuse No. 15(10 amp) in 
fuse panel. 
@ ls fuse OK? 


Motor runs in both a 
directions 


Motor does not run id 
in one or both 
directions 


REPLACE motor. 


GO to A6. 
REPAIR ground circuit. 


No 


GO to A6. 


REPAIR short(s) in 
selector valve circuits as 
necessary. REPLACE 
fuse. REPEAT Test Step 
A1. 


Yes 
No 


VV 


| A6 | CHECK SELECTOR SWITCH CONTINUITY 


@ Remove fuel tank selector switch mounting screws 
and disconnect switch from harness connector. 

@ With selector switch in FRONT (F) position, check 
for continuity between terminals No. 1 and No. 2 and 
between terminals No. 4 and 
No. 5. 

@ Move selector switch in REAR (R) position, and 
check continuity between terminals No. 2 and No. 3 
and between terminals No. 5 and 
No. 6. 

@ ls selector switch continuity OK? 


CHECK CONTINUITY OF CIRCUITS 974 and 674 


@ Check continuity of Circuits 786 (R) and 789 (BR-W) 
between selector switch and selector valve. 
@ Iscircuit continuity OK? 


GO to A7. 


REPLACE fuel selector 
switch. 


GO to A8. 


REPAIR open circuit(s) as 
necessary. 
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DIAGNOSIS AND TESTING (Continued) 


FUEL SELECTOR VALVE DOES NOT CHANGE TANKS, 7.3L DIESEL WITH DUAL TANKS — TEST A (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 


[-A8 | CHECKFORFUELFLOWFROMFRONTTANK | 
@ Turnignition to RUN position. Yes P| CONNECT rear supply 
@ Move selector switch to FRONT position and turn line. GO to A11. 
ignition OFF. 
@ Disconnect the fuel supply line from rear tank to ne P| GO to Ag. 
selector vaive. 
@ Remove vacuum purge valve from fuel filter adapter. 
@ Install adapter 3019 from Rotunda Pressure Test Kit 
014-0076 1 or equivalent. 
@ Start engine and let idle with no load. 
@ Openclamp on sample hose, allowing fuel to flow 
into a suitable container. 
@ Check for solid, continuous flow of fuel. 
Is fuel flow OK? 
INSTALL SUITABLE 
PLUG INTO THIS 
PRESSURE TAP 
ADAPTER ( FITTING 
FUEL 
FILTER 
ADAPTER-3019 
(PART OF ROTUNDA 
PRESSURE TEST KIT 
014-00761) 


| AQ | BY-PASS FUEL SELECTOR VALVE 


Disconnect the supply line to the engine at the P| REPLACE fuel selector 
selector valve. valve. 
Disconnect the supply line from the front tank at the P| GOtoA10 


selector valve. 

Connect the two lines together using a 
suitable length of fuel hose equipped with two 
male connectors and repeat Test Step A8. 

Is fuel selector valve OK? 


| A10 | CHECK SYSTEM FOR RESTRICTIONS 


@ Check front fuel tank sender, sedimentor, fuel filter 
and fuel lines for kinks or restrictions. 
@ lIssystem OK? 


Yes P|) CHECK fuel tank for 
sufficient amount of fuel. 
REPEAT Test Step A8. 


No P| CLEAN, REPAIR or 
REPLACE components as 
necessary. REPEAT Test 
Step A8. 


| A11_ | CHECK FUEL FLOW FROM REAR TANK 


Turn ignition to RUN position. Yes Fuel supply system OK. 
CONNECT fuel line to fuel 
injection pump. 
CONNECT 

the front tank supply line. 
GO to Test Step B1. 


Move selector switch to REAR position and turn 
ignition OFF. 

Disconnect the fuel supply line from front tank to 
selector valve. 

Remove vacuum purge valve from fuel filter adapter. 
Install adapter 3019 from Rotunda Pressure Test Kit No 
014-00761, or equivalent, see 

Step A8. 

Start engine and let idle with no load. 

Open clamp on sample hose, allowing fuel to flow 
into a suitable container. 

Check for solid, continuous flow of fuel. 


GO to A12. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain ‘es: Aim INC. - 2014 
ALL RIGHTS RESERVED 


10-01B-9 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-9 


DIAGNOSIS AND TESTING (Continued) 


FUEL SELECTOR VALVE DOES NOT CHANGE TANKS, 7.3L DIESEL WITH DUAL TANKS — TEST A (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
aes BY-PASS FUEL SELECTOR VALVE 
Yes P| REPLACE fuel selector 


Disconnect the supply line to the engine at the 
selector valve. valve. 
GO to A13. 


@ Disconnect the supply line from the rear tank at the 
selector valve. 

@ Connect the two lines together using a 

suitable length of fuel hose equipped with two 

male connectors and repeat Test Step A8. 

is fuel selector valve OK? 


FCHE CHECK SYSTEM FOR RESTRICTIONS 


@ Check rear fuel tank sender and fuel lines to 
selector valve for kinks and restrictions. 
@ Is system OK? 


Yes P) CHECK fuel tank for 
sufficient amount of fuel. 


REPEAT Test Step A11. 


CLEAN, REPAIR or 
REPLACE components as 
necessary. REPEAT Test 
Step A11. 


TCV4262E 


ENGINE RUNS ROUGH OR FLOODS OUT, ONE TANK POSITION ONLY, 7.3L DIESEL WITH DUAL TANKS — TEST B 


TEST STEP RESULT P| ACTION TO TAKE 
pone CHECK FUEL RETURN TO SELECTOR VALVE 


Disconnect fuel return line from engine at 

selector valve and insert line into suitable container. 

@ Turn ignition to RUN position and move tank selector 
switch to problem tank. 

@ Start engine and check for a solid, continuous flow 
of fuel. 

@ ls fuel return OK? 


Yes P|) TURN engine OFF. 
CONNECT fuel return line 
to 

selector valve. GO to B2. 


CHECK return line for 
kinks or restrictions. 
REPAIR or REPLACE as 
necessary. 

REPEAT Test Step B1. 


| B2 | CHECK FUEL RETURN TO TANK 


Disconnect fuel return line from the problem tank 

from selector valve. 

e@ Attach a length of 7.9mm (5/ 16 inch) diameter hose 
to selector valve return port and insert line into 
suitable container. 

@ Start engine and check for a solid, continuous flow 
of fuel. 

Is fuel flow OK? 


Yes P|) CHECK fuel sender and 
fuel line to tank for kinks 
or 

restrictions. REPAIR or 
REPLACE as necessary. 
RUN engine and CHECK 
for smooth running. 


No P| REPLACE fuel valve. 
TCV4265D 


REMOVAL AND INSTALLATION 


Fuel Supply Pump . Loosen pump mounting bolts approximately two 
R | turns. Apply force with hand to loosen fuel supply 
emers pump if gasket is stuck. Rotate the engine, by 


1. Loosen the threaded connection(s) with the nudging the starter, until the fuel supply pump 
proper size wrench (flare nut wrench preferred). cam lobe is near its low position. The tension on 
Do not remove lines at this time. If rubber hose the fuel supply pump will be greatly reduced at 
outlet connection is used, go to Step 2. the low cam position. 


NOTE: Outlet line is pressurized. 


Disconnect the fuel supply pump inlet, outlet and 
fuel vapor return line, if so equipped. 


WARNING: USE CARE TO PREVENT 
COMBUSTION OF SPILLED FUEL. 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove the fuel supply pump attaching bolts and 
remove the pump and gasket. Discard the old 
gasket. 


installation 


1. Remove all fuel supply pump gasket material from 
the engine and the fuel supply pump if installing 
the original pump. 


Install the attaching bolts into the fuel supply 
pump and install a new gasket on the bolts. 
Position the fuel supply pump to the mounting 
pad. Turn the attaching bolts alternately and 
evenly and tighten them to 26-37 N-m (19-27 
ft-lb). 


Fuel Line and Hose Components 


NOTE: General instructions are given for Push 
Connect Fittings, Metal Spring Lock Connectors, 
Plastic Fuel Tubes and Organizer Assemblies. Refer to 
these component instructions and to the reference 
illustrations of complete systems in this section to 
service fuel lines. 
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10-01B-10 


Install fuel outlet line. If it is a threaded 
connection, start fitting by hand to avoid 
crossthreading. Tighten to 20-24 Nem (15-18 
ft-lb). 


Install inlet line. Install hose clamp(s). 


NOTE: If rubber hoses are cracked, hardened or 
frayed, replace them with new ‘‘gasoline’’ rubber 
hose. 


Start engine and observe all connections for fuel 
leaks for two minutes. 


Stop engine and check all fuel supply pump fuel 
line connections for fuel leaks by running a finger 
under the connections. Check for oil leaks at the 
fuel supply pump mounting gasket. 


Push Connect Fittings 


Push connect fittings for 7.3L diesel systems have two 
sizes for 9.5mm (3/8-inch) and 7.9mm (5/ 16-inch) 
tubing. 


Disconnect all push connect fittings from components 
(sender, 6-way valve) prior to component removal. 
The push connect fittings that connect flexible fuel 
lines to the fuel tank sender often cannot be 
disconnected until the tank is partially lowered, just 
before removing the fuel tank completely. 


Typical Push Connect Fittings, Diesel Engine Applications 


“HAIRPIN” 
SHIPPING O-RINGS 


CLIP 
N802239-S TAB 


STEEL 
TUBE 
SPACERS 
BODY 
TYPICAL 7.9mm 
(5/16” INCH) 


PUSH CONNECT 


Removal 


1. Inspect the visible internal portion of fitting for dirt 
accumulation. If more than a light coating of dust 
is present, clean the fitting before disassembly. 


Some adhesion between the seals in the fitting 
and tubing will occur with time. To separate, twist 
the fitting on the tube, then push and pull the fitting 
until it moves freely on the tube. 
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CLIP 
N802241-S 


TYPICAL 9.5mm 
(3/8 INCH) 
PUSH CONNECT 


V4780-2D 


Remove ‘‘hairpin’’ type clip from fitting by first 
bending the shipping tab downward so that it will 
Clear the body. Next (using hands only), spread 
the two clip legs about 3.0mm (1/8 inch) each to 
disengage the body and push the legs into the 
fitting. Complete removal is accomplished by 
lightly pulling from the triangular end of the clip 
and working it clear of the tube and fitting. 


CAUTION: Do not use any tools. 
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REMOVAL AND INSTALLATION (Continued) 


4. Grasp the fitting and hose assembly and pull in an 
axial direction to remove the fitting from the tube. 


5. When fitting is removed from the tube end, 
inspect the fitting and tube for any internal parts 
that may have been dislodged from the fitting. 
Any loose internal parts should be immediately 
installed, using the mating tube to insert the parts. 


Installation 


1. It is recommended that the original retention clip 
not be reused in the fitting. To install the new clip, 
insert clip into any two adjacent openings with the 
triangular portion pointing away from the fitting 
opening. Install clip to fully engage the body (legs 
of ‘‘hairpin’’ clip locked on outside of body). 
Piloting with an index finger is necessary. 


2. Before installing the fitting on the tube, wipe tube 
end with a clean cloth. Inspect the inside of the 
fitting to make sure it is free of dirt and/or 
obstructions. 


3. Toinstall the fitting onto the tube, align the fitting 
and tube axially and push the fitting onto the tube 
end. When the fitting is engaged, a definite click 
will be heard. Pull on fitting to make sure it is fully 
engaged. 


Connecting ‘“‘Push Connect” Fittings 


V4779-1A 


Metal Spring-Lock Connectors 


The tools will not always fit over the shielded line. To 
accommodate the shielding, the hole in the tubing end 
of the tool must be enlarged. To do this, clamp the tool 
closed and drill out the existing hole with 5 /8-inch bit. 
Be careful to drill only the tubing hole and not the 
working end of the hole. 
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Removal and Installation 


NOTE: Either plastic or metal safety clips are used on 
metal tubes with Metal Spring-Lock Connectors. Both 
types are illustrated. 


Disconnecting Spring Lock Coupling 


CAUTION: Discharge fuel system before 
disconnecting coupling. 


NOTE: Before disassembly, locate white indicator ring 
which may have slipped down length of fuel line. 


1. Fit tool to coupling so that tool can enter cage to 
release the garter spring. 


TOOL SPRING LOCK 
DISCONNECT TOOL 
D87L-9280-A — 3/8-INCH 
D87L-9280-B — 1/2-INCH 
T83P-19623-C — 5/8-INCH 


WHITE INDICATOR 
RING (LOOSE) 


V9074-A 


2. Push the tool into the cage opening to release the 
female fitting from the garter spring. 


3. Pull the coupling male and female fittings apart. 


V9130-A 
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REMOVAL AND INSTALLATION (Continued) 


4. Remove the tool from the disconnected spring 
lock coupling. 


E35Y-19D690-A KIT SPRING 


FEMALE 


FITTINGS 
V9131-A 


Connecting Spring Lock Coupling 


1. Check for missing or damaged garter spring. If 
spring is damaged or missing remove damaged 
spring with small hooked wire and install a new 
spring. 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E1ZZ-19E576-A 
1/2 INCH — E1ZZ-19E576-8 
ALSO AVAILABLE IN 
eeniNG E35Y-19D690-A KIT 


V9132-A 


2. Clean fittings and install new O-rings. Use only 


specified O-rings supplied in E35Y-19D690-A kit. 


Lubricate with clean refrigerant oil. Insert white 
indicator ring into cage on male fitting. Assemble 
fitting together by pushing with a slight twisting 
motion. 


O-RINGS 


ao HE 


V9133-A 


White indicator ring will pop free of cage on male 
fitting when joint is full made. This indicates that 
garter spring inside cage of male fitting is 
properly seated over lip of female connector. 
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GARTER 
WHITE INDICATOR SPRING 
RING (LOOSE) 


V9134-A 


Fuel Lines, Steel 


The 7.3L diesel engine uses a combination of flexible 
and steel tubing fuel supply and return lines. The fuel 
tube assemblies are secured to the body rails with 
Clips. 


Fuel supply tubes and the various fuel lines need not 
be serviced as assemblies. They may be cut, squared 
and formed out of rolls of fuel system service tubing 
and hose material available at dealerships, or a 
service part may be purchased. 


A damaged section of tubing longer than 305mm (12 
inches) can be cut out of the existing line and replaced 
by a comparable service tubing section, spliced into 
the line by means of connecting hoses and retaining 
clamps. A damaged section of tubing shorter than 
305mm (12 inches) can be cut out of the line and 
replaced by a length of service hose and two retaining 
clamps. 


All replacement hoses must be cut to a length and 
inside diameter that will ensure proper clamp 
retention. 


Removal 
1. Disconnect the damaged line at both ends. 


2. Remove the line from the holding clips along the 
frame. 


3. Remove all damaged hose and tube sections. 
Installation 


1. Cut anew section of steel tubing to 
approximately the same length and inside 
diameter as the section to be replaced. Allow 
extra length for flaring the ends of the tubing 
where required. Square the ends of the cut tubing 
with a file. 


2. Ream the inside edges of the cut tubing with the 
reamer blade on the tube cutter. Be sure metal 
chips are removed from inside the tube(s). 
Double flare the ends of the cut tubing, as 
required. 


3. Bend the tube section to conform to the contour 
of the original tube. Cut an ample length of hose to 
form a coupling between the ends of the fuel lines. 
Connect the hose couplings to the tubing and 
install the retaining clamps. 


4. Position the lines in the clips. Connect the lines 
and check for leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Tubes, Plastic ih install assembly, position organizer assembly on 
CAUTION: Ford approved nvion fuel tubing is rame. Install organizer clip nuts and tighten to 8-10 
made from Sap hgiai 4 which oe been fected and N-m (6-7 ft-Ib). Connect all hoses, lines, and wires. 
proven to be acceptable for use with 

commercially available fuels. It is also resistant to Typical Organizer Assembly, E-150-250-350 


most environmental conditions. Avoid using 
alternate tubing materials. Use of non-approved 
tubing could pose a hazard in service. 


CAUTION: Plastic fuel tube must not be repaired 
using hose and hose clamps. Push connect 
fittings cannot be repaired except to replace the 
retaining clips. Should the plastic tubes, push 
connect fittings or mating tube ends become 
damaged and leak, approved service parts must 
be used to service the fuel lines. 


CAUTION: The fuel lines can be damaged by 
torches, welding sparks, grinding and other 
operations which involve heat and high 
temperatures. If any repair or service operation 
will be used which involves heat and high 
temperatures, locate all fuel system 
components, especially the plastic fuel lines to 
be certain they will not be damaged. It is 
recommended that the plastic fuel tubes be 
removed from the vehicle if a torch or high heat 
producing equipment is to be used for service in 
the following areas: 


1. Exhaust or suspension components in proximity 
to fuel tubes. 


2. Underbody frames, rails and crossmembers (left 
side). A16218-8 


3. Dash panel, under vehicle or inside the passenger 
compartment (lower left side). 


Organizer Assemblies, E-150-250-350 
Removal and Installation Organizer Assembly, Fuel, 


Either single lines and hoses may be removed from Brake and Electrical 


organizer assemblies or the entire assembly may be ver ype ane 
removed. Fuel Return Line 


Fuel Supply Line 


To remove a single line or hose, snap open Electrical 
organizer-to-frame clips. Disconnect line or hose ends. S-akeine 

Snap line or hose out of organizer plastic core and 

remove. It may be necessary to remove some other N620480-S2 Nut 8-10 N-m (6-7 Ft-Lb) 

lines to get one out. TA16218A 


To remove the entire assembly: Disconnect battery 
ground cable. Disconnect all lines, hoses, and 
electrical connections going through organizer. 
Remove nuts retaining organizer assembly to frame. 
Remove assembly. 


1993 Econoline/F- 150, F-260, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
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ALL RIGHTS RESERVED 


10-01B-14 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-14 
Se ean a a re ee ee 
REMOVAL AND INSTALLATION (Continued) 


Front Fuel Line Installation, F-250-350 and F-Super Duty Chassis Cab, 133-, 136.8-, 155- and 160.8-Inch 
Wheelbase 


FUEL TUBE MUST 


BE ON TOP OF BOSS 


V5330-F 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain NN 
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ALL RIGHTS RESERVED 


10-01B-15 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-15 
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REMOVAL AND INSTALLATION (Continued) 


tn] [oct = 
Number Description Number Description 


8 


1 | 9F271 Valve, Six-Port 390962-S 100 Clip 
2 | N605905 Bolt 12-16 N-m (9-11 Ft-Lb) 9 | Ref. Fuel Supply Pump 
3 | 9J337 Tube Assembly, Rear Tank 10 | Ref. Water Separator 
4 |9H334 Tube Assembly, Midship 11 | Ref. Brake Tubes 
Tank 12 | Ref. Hydraulic Clutch Hose 
5 | 9J338 Tube Assembly, Front 13 | Ref. Wire Harness, Speedometer 


6 |N802768-S Cable 
383521-S2 


(Continued) 


Rear Fuel Line Installation, F-250 — F-350 and F-Super Duty Chassis Cab, 137- and 161-inch Wheelbase 


Clips 
Clamp 


TV5330A 


MIDSHIP TANK 
ASSEMBLY-8002 REAR TANK 


DOUBLE CLIP 
N802769-S 


TRIPLE CLIP 
9F276 


SUPPLY AND 
RETURN TUBE 
ASSEMBLY-9J337 


TU 
ASSEMBLY-9H334 
TRIPLE CLIP oe 
9F276 
VIEW SHOWING 7.3L DIESEL 
136.8-INCH, 160.8-INCH WHEELBASE 
MAIN VIEW V5331-D 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain ARF wetcain Aug LOBE - 2014 
ALL RIGHTS RESERVED 


10-01B-16 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-16 
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REMOVAL AND INSTALLATION (Continued) 


Rear Fuel Line Installation, F-250-350 and F-Super Duty Chassis Cab, 155- and 133-Inch Wheelbase 


Tube Assembly, Midship 
Tank 


Tube Assembly, Front 


Crossmember, For 
SuperCab Only 


Tank Fuel, Rear 
Tank Fuel, Midship 
Tube Assembly, Rear Tank 


Part 
Number Description 


(Continued) 


TV5332A 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain/ Briveteein Aug I Rae INC. - 2014 
ALL RIGHTS RESERVED 


10-01B-17 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-17 
ny ee | 


REMOVAL AND INSTALLATION (Continued) 


Fuel Line Installation, Aft Fuel Tank, F-Super Duty Commercial Chassis Vehicles 


TUBE 
ASSEMBLY 
CLIP 
aad N802768 
CLIP FUEL 
BRAKE A317 FUEL 
ve LINE sl RETURN SUPPLY 


MOUNT 


FUEL 
RETURN 


FUEL 
SUPPLY 


HOSE CLAMP 
aoe 381110 389253 FRONT OF VEHICLE 


FUEL 


CLAMP 381110 cianp 


389253 389253 BRAKE 


LINE 


V7778-C 


Fuel Gauge Sending Unit, Secured with Metal 4. Remove the fuel gauge sending unit from the fuel 


Locking Ring or Screws tank. 


Removal 5. Remove seal gasket and discard. 


Remove the fuel tank as described in this section. Installation 


Position fuel tank on a workbench and remove 1. Clean the fuel gauge sending unit mounting flange 
any dirt that has accumulated around the sender and the fuel tank mounting surface and seal ring 


so that it will not enter the fuel tank. groove. 

Turn the fuel sending unit locking ring . Puta light coating of Premium Long-Life Grease 
counterclockwise with Fuel Tank Lock Ring XG-1-C or -K (ESA-M1C75-B) or equivalent _ 
Wrench T74P-9275-A and remove locking ring. grease on a new Seal ring to hold it in place during 


NOTE: On some aft-of-axle tanks, the fuel gauge assembly and install it in the fuel ring groove. 


sending unit is held in place by screws. 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty PowertraipAbrivetRin Aug PAeC. - 2014 
ALL RIGHTS RESERVED 


10-01B-18 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-18 
a a a a a Nee! 


REMOVAL AND INSTALLATION (Continued) 


3. Install fuel gauge sending unit assembly carefully 
to make sure that the filter is not damaged. Be 
sure that the tabs of the sender are positioned 
into slots of the fuel tank. Make sure ring remains 


Part 
Number Description 
3 


Locking Ring (Using 


in place. D84P-9275-A or Equivalent, 
4. Hold the fuel gauge sending unit and sealing Ueber Ae 
gasket in place, install and rotate the locking ring and Stop on Tank) 
clockwise until the stop is against the retainer ring Gaskat 
tab. 
Fuel Tank 
NOTE: On aft-of-axle tanks where the fuel gauge Locking Slots — Part of Fuel 
sending unit is held in place by bolts, tighten the Tank (Make Sure FDM Tabs 
aa unit retaining screws to 9-11 N-m (7-8 are Seated in Slot) 
ft-lb). 
5. _ Install fuel tank as described in this section. Fuel Gauge Sending Unit, Secured with Screws 


Fuel Gauge Sending Unit, Secured with Metal 
Locking Ring 


eee SCREW 
is ==) p) 


fe Sim S iS 
FUEL SENDING 


GASKET UNIT 
9417 \ 9275 


FRONT OF VEHICLE 


Fuel Gauge Sending Unit, Secured with Plastic 
Locking Ring 


The fuel pump removal and installation procedure for 
units equipped with plastic locking rings is the same 
for units equipped with metal locking rings. The plastic 
locking ring on these units can be removed with a 
band-type oil filter wrench or equivalent by turning 
counterclockwise. When installing the plastic locking 
ring, tighten ring to 55-68 N-m (41-50 ft-lb). 


VIEW A V4838-F Refer to Fuel Gauge Sending Unit, Secured with Metal 


Locking Ring or Screws removal and installation 
Part 
Number Description 


procedures in this section. 
9275 Sending Unit (Color Coded 
for Identification. See Parts 
Catalogue) 


Wiring Assembly 


14405 or 14406 
(Continued) 


1993 Econoline/F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1928, INC. - 2014 
ALL RIGHTS RESERVED 


10-01B-19 


REMOVAL AND INSTALLATION (Continued) 


Fuel Delivery Module, Units Secured with Plastic 
Locking Rings, F-350 Chassis Cab 


FRONT OF VEHICLE 


K17093-A 


Fuel Pump and Sending Unit 
(Gasoline Engines) 


Fuel Pump and Sending Unit 
(Diesel Engine) 

Gasket 

Locking Ring 

Fuel Tank 


Locating Tabs (Part of 
9H307 or 9275 Fuel Pump 
and Sending Unit) 


14405 or 14406 | Wiring Assembly 


TK17093A 


Fuel Tanks 


F-250-350, F-Super Duty Chassis Cab and 
Commercial Chassis 


Aft-of-Axle Fuel Tank 


Fuel tank installations are shown in the following 
illustrations. 


Removal 


1. 


2. 


Raise the rear of the vehicle. 


To avoid electrical sparking at the tank, 
disconnect the ground cables on both batteries. 
Then disconnect the fuel gauge sending unit wire 
at the fuel tank. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-19 


3. Disconnect the ground wire after both tanks have 
been drained. 


4. Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent, drain fuel tank. 


5. Loosen the clamp on the fuel filler pipe at the tank 
and disconnect the filler pipe hose, pulling along 
the rubber inner tube from filler neck. 


6. If removing the metal type tank, support the tank 
and remove the bolts attaching the tank supports 
to the frame. Carefully lower the tank. Finish 
removing the filler pipe and filler pipe vent hose if 
not possible in Step 5. Remove the tank under the 
vehicle. 


7. If removing the plastic type tank, support the tank 
and remove the bolts attaching the combination 
skid plate and tank support to the frame. 
Carefully lower the tank. Complete removing the 
filler pipe if not possible in Step 5. Remove the 
skid plate and tank from under the vehicle. 
Disassemble the skid plate from the tank. 


Installation 
1. Install new support strap insulation as required. 


2. If installing the plastic type tank, preassemble the 
skid plate and support straps to the tank. 


3. Raise the tank skid plate and support assembly 
and start the tank neck into the hose. 


4. Connect the fuel gauge sending unit wire to the 
sending unit. 


5. Connect the fuel line at the fuel gauge sending unit 
and tighten the fuel filler hose clamps securely. 
Install the drain plug, if so equipped. 


6. Position the tank assembly against the top straps 
or the frame and install the attaching bolts and 
nuts. Tighten the attaching bolts and nuts to 
37-50 Nem (28-36 ft-lb). 


7. Insert rubber inner tube inside filler neck and 
connect filler pipe hose. Tighten clamp to 3-4 Nem 
(27-35 in-Ib). 


8. Connect both vehicle battery ground cables. 
9. Fill the tank and check all connections for leaks. 
10. Lower the vehicle. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


10-01B-20 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-20 
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REMOVAL AND INSTALLATION (Continued) 


Steel Aft-of-Axle Fuel Tank Installation, F-250-350 and F-Super Duty Chassis Cab, Except F-350 with 136.8- 
and 160.8-iInch Wheelbase 


V3201-L 


9092 Strap, Upper 


9240 Fuel Tank Assembly 


9A017 Support Assembly, Lower 34976-S362 Nut 

_— Insulator, Part of 9240 Tank 9KO15 Stone Shield, RH 
Assembly 9C045 Stone Shield, LH 

N801380-S100 | Bolt 382873-S2 Washer 


Nut 37-50 Nem 
(28-36 Ft-Lb) 


(Continued) N620482-S2 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 


10-01B-21 


Plastic Aft-of-Axle Fuel Tank Installation, F-350, 136.8- and 160.8-Inch Wheelbase 


PRE-ASSEMBLY SKID PLATE (9A148) TANK 
(9104) AND STRAP (9092) WITH 56741-S2 
BOLT AND 377689-S2 SPRING NUT 


STRAP ASSEMBLY 


9092 

SENDER Say HOSE AND VALVE 

RETAINING NUT ow < ] LAZ®Y | ASSEMBLY-98227 
TIGHTEN TO A a 1g 

64-75 Nem } le SEAL 

(40-55 FT-LB) g 9B076 


o> 
Se we 19-GALLON 
4 <3 TANK 


“a ASSEMBLY 
9104 


NUT-N620482-S2 
34-47 Nem 
(25-35 FT-LB) 
seh 
22 en 
, pe: 1 
Bs : | fl \. 


es 
<at... 
Ld . 


SKID PLATE 


N605920-S2 


NUT-379930-S2 
7-10 Nem 
(5-8 FT-LB) 


N605920-S2 


AY 


INSTALLATION FOR F-350 136.8 INCH (3475 MM) AND 
160.8 INCH (4084 MM) WHEELBASE 20 GALLON 
PLASTIC FUEL TANK 
VIEW P 


SCREW 
40949-S2 
10-14 Nem 
(7-11 FT-LB) 


TANK 
ASSEMBLY 
9104 


SCREW 
40949-S2 
10-14 N-m 

_ (7-11 FT-LB) 


SHIELD 
9A032 


SHIELD 
9B100 


NUT 
N620482-S2 
34-47 Nem 
(25-35 FT-LB) 
SKID PLATE 


BOLT 
N605920-S2 
SHOWING NON EVAP. 
VIEW T 


V3057-M 


1993 Econoline /F- 150, F-250, F-360/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
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10-01B-22 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-22 
(gS ae a a ee ee 


REMOVAL AND INSTALLATION (Continued) 


Steel Aft-of-Axle Fuel Tank Installation, F-Super Duty Commercial Chassis 


BOLT BOLT 


BOLT 
60-90 N-m 21-32 Nem eo 80-120 N-m 
(44-66 FT-LB) (15-24 FT-LB) — (59-89 FT-LB) 

21-32 Nem >< 


(15-24 FT-LB) ( | 
aa bs 
f= 
wee ““@ cd 
n % fs Ld 

WASHER’ BS 

( Ngo1616 | --9 
ee ae 

y 80-120 N-m 
< (60-88 FT-LB) 


WASHER 
a N801616-S 
{-— 
(= 
() | i OC ae 
| : \, FUEL TANK 
2 (40 GALLON) 
WASHER a ria ec 9002 
N801616-S , 
ae SCREW 
9-11 Nem 


(7-8 FT-LB) 


NUT 
04446 SENDER 
WASHER , Ne0aad6-Si60 

N801616-S 2 

a WASHER 

wa N801616-S Cary 


NUT psp 
N605814-S2 60-90 N-m 
60-90 Nem (44-66 FT-LB) 
(44-66 FT-LB) 
WASHER 
‘§ STRAP 
FRONT OF VEHICLE INSULATOR = STRAP ur OI aqa9 
9240 9092 6.99 Nem 
(44-66 FT-LB) V6284-D 


Midship Fuel Tank, Plastic 
Removal 


1. To avoid electrical sparking at the tank, 
disconnect the ground cables on both batteries. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 


Disconnect the fuel gauge sending unit wire at the 
fuel tank. 


Disconnect the fuel tube push-connect fittings at 
fuel gauge sending unit. 


Disconnect fuel vapor hose from fuel vapor valve. 
Remove fuel tank from vehicle. 

Installation 
Install jack under tank and raise tank enough to 


driven 10 miles or more to relearn the strategy. start the tank neck into the filler hose. 


Connect fuel vapor hose to fuel vapor valve. 


Connect the fuel tube push connect fittings at the 
fuel gauge sending unit. 


Position and secure fuel filler hose on fuel tank 
filler neck. Make sure the inner hose is not twisted 
or kinked inside tank neck and filler pipe. Tighten 
hose clamp to 3-4 Nem (27-35 in-Ib). 


Connect the fuel gauge sending unit wire. 


Using Rotunda Fuel Storage Tanker 034-0000 1 
or equivalent, drain fuel tank. 

Remove skid plate and heat shields. 

Loosen fuel filler hose clamp at the tank and 
disconnect the fuel filler hose. 


Position suitable jack under tank. Remove nuts 
from straps and lower tank enough to gain 
access to hoses. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1898 
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10-01B-23 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-23 
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REMOVAL AND INSTALLATION (Continued) 


6. Position tank to vehicle and install front and rear 8. Position skid plate in vehicle and secure the skid 
straps. Tighten rear strap bolt to 30-41 Nem plate and heat shield to frame with attaching bolts 
(23-30 ft-lb). Tighten front strap nut to 37-50 Nem and nuts. Tighten to 16-24 N-m (12-17 ft-lb). 
(28-36 ft-Ib). 9. Position heat shield in vehicle and secure it to the 

7. Position heat shield on fuel tank retaining strap frame and the heat shield with attaching bolts. 
aa and a attaching nuts to 16-24 Nem Tighten to 11-15 Nem (9-11 ft-lb). 

12-17 ft-lb). 


10. Connect battery ground cables at both batteries. 
11. Fill the tank and check all connections for leaks. 


Plastic Midship Fuel Tank Installation, F-Series 4x4 with E40D, 133- and 155-Inch Wheelbase 


F-SERIES 22-GALLON PLASTIC TANK 
MIDSHIP FUEL TANK 


N605906-S2 Bolt 


9240 Insulator, Upper 


9002 Tank Assembly, Fuel N620481-S2 Nut 16-24 N-m (12-17 Ft-Lb) 
9057 Strap Assembly, Rear 9A148 Skid Plate 
N802253-S2 Bolt 30-41 N-m (23-30 Ft-Lb) N804340-S2 U-Nut 
9240 Insulator N605906-S2 Bolt 16-24 N-m (12-17 Ft-Lb) 
9054 Strap Assembly, Front 9A307 Locking Ring, Fuel Tank 
N620482-S2 Nut 37-50 N-m (28-36 Ft-Lb) Pump 55-68 N-m 
(41-50 Ft-Lb) 
N805934-S2 Bolt 
9B 100 Shield 

N802253-S2 Bolt 

N80 1595-S53 U-Nut 
9A032 Shield 


N605892-S2 Bolt 11-15 N-m (9-11 Ft-Lb) 


N620480-S36 Nut 16-24 N-m (12-17 Ft-Lb) 
(Continued) TV8325A 
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REMOVAL AND INSTALLATION (Continued) 


Steel Midship Fuel Tank Installation, F-250-350 and F-Super Duty Chassis Cab, 133-, 136.8-, 155- and 
160.8-inch Wheelbase 


SHOWING MIDSHIP TANK 
REGULAR CAB 133 (3378) WHEELBASE 


(Is 
od 


(2)—_>+-€ 


160.6-INCH WHEELBASE CHASSIS CAB 
VIEW B 


oes 8 -_ 


a oo, / nd 


EW 


_~ 


FRONT OF VEHICLE 


SHOWING 133-, 155-, 136.8- AND 
160.8-INCH WHEELBASE 
VIEW C 


V9160-A 
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ALL RIGHTS RESERVED 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9002 Tank Assembly, Fuel 
9K0O14 Shield 
9054 Strap, Front 


9057 Strap, Rear 

5005 Frame Assembly 
N605906-S2 Bolt 16-24 Nem (12-17 Ft-Lb) 
9K037 Bracket Assembly 


(Continued) 


Midship Fuel Tank, Steel 
F-250-350 and F-Super Duty Chassis Cab 


NOTE: As there are different midship tank installations 
which are removed and installed essentially the same 
way, follow steps and refer to appropriate illustration 
for details. 


Removal and Installation 
1. Disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent, drain fuel tank. Drain both tanks on 
dual-tank vehicles. 


If equipped with skid plate, remove fasteners and 
remove skid plate assembly. 


Disconnect fuel gauge sending unit electrical 
connector. 


1993 Econoline /F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain (Reivetsainy veal Rae. -2014 
ALL RIGHTS RESERVED 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 


Part 
Number Description 
8 


N605906-S36 Bolt 

Nut 16-24 Nem (12-17 Ft-Lb) 
Nut and Washer 16-24 N-m 
(12-17 Ft-Lb) 

N802253-S2 Bolt 30-41 N-m (23-30 Ft-Lb) 
N606689-S2 Screw and Washer 

5R132 Bolt Assembly 

W623464-S2 Nut, Push On 


N620481-S2 
N803826-S56 


TV9 160A 


Loosen clamps and disconnect fuel filler hose and 
overflow hose at tank. 


Position suitable jack under tank. 


Remove nuts and bolts and lower straps. If 
necessary, turn strap approximately 30 degrees 
and remove. 


Lower tank enough to gain access to fuel 
connections. 


Disconnect fuel vapor hose from vapor valve. 


. Disconnect fuel supply and return lines according 
to instructions for push connectors in this section. 


11. Remove fuel tank from vehicle. 


For installation procedures, follow removal 
procedures in reverse order. Tighten the fuel tank 
strap bolts and nuts to 30-41 N-m (23-30 ft-lb). Tighten 
fuel tank bracket to frame nut to 22-28 N-m (17-20 
ft-lb). Tighten fuel tank skid plate bolts and nuts to 
16-24N-m (12-17 ft-lb). 


10-01B-25 


10-01B-26 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-26 
(RS pa aap a ee 


REMOVAL AND INSTALLATION (Continued) 


Steel Midship Fuel Tank Installation, F-250-350 4x4, 133-, 136.8-, 155- and 160.8-Inch Wheelbase 


FRONT OF VEHICLE (2) 1) 


RADIS ON TANK AS SHOWN. DO NOT 
USE HAMMER OR MALLET WHEN 
INSTALLING SHIELD. . 


FRONT OF 
VEHICLE 


FOR 133-INCH (3378 MM) AND FOR 136.8-INCH (3475 MM) AND 
155-INCH (3937 MM) WHEELBASE 160.8-INCH (4084 MM) 
REGULAR CAB AND SUPERCAB WHEELBASE CHASSIS CAB 


>» 


FRONT OF VEHICLE © , 
& ot 


FOR 133-INCH (3378 MM) 
136-INCH (3475 MM) 
AND 155-INCH (3937 MM) 8 
VIEW U 


FRONT OF 
VEHICLE 


FOR 160.8-INCH 
(4084 MM) WHEELBASE 
F-350 FRONT STRAP ATTACHMENT 
VIEW Y 


V3563-F 
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10-01B-27 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-27 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9002 Tank Assembly 


Part 
Number Description 


N620482-S2 Nut 30-41 N-m (23-30 Ft-Lb) 


9054 Strap, Front : N801107-S10 U-Nut 

9057 Strap, Rear 10 | 9KO14 Shield Assembly 

9A148 Skid Plate 11 | 9065 Bracket 

5005 Frame Assembly 12 | N605906-S2 Bolt 

9240 Insulator, Upper 13 | N620481-S2 Nut 22-28 N-m (17-20 Ft-Lb) 


N802253-S2 Bolt 30-41 N-m Ref. Crossmember, No. 3A 


(23-30 Ft-Lb) 


TV3563A 
(Continued) 
Steel Midship Fuel Tank Skid Plate Installation, F-250-350 4x4, 133-, 136.8-, 155- and 160.8-Inch 
Wheelbase 
6) 
4) 
V9161-A 


N620481-S2 Nut 16-24 N-m (12-17 Ft-Lb) 
N804340-S2 U-Nut 
5005 Frame Assembly 


9240 
9A148 

N605906-S2 
N605906-S2 


Insulator, Upper 
Skid Plate 

Bolt 

Bolt 16-24 Nem (12-17 Ft-Lb) 


TV9161A 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Aft-of-Axie Fuel Tank Installation, E-250-350, 7.3L Diesel 


FRONT OF VEHICLE 


A16202-A 
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10-01B-29 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-29 
Se a ea a a ee a ee, San ee eee ee 


REMOVAL AND INSTALLATION (Continued) 


AFT-OF-AXLE FUEL TANK INSTALLATION, E-250-350 7.3L DIESEL (LEGEND) 


[tem No. | Part Number | Description = 
| 1 [9061 Upper Support Upper Support 
Pees Fuel Vapor Valve Assembly (9170 | Overtiow Hose 
Bolt 3/8-16 x 1.25 In. | Filler Hose 
ee eee 
Nut 1/2-13 
| 4 [arse 27-34 Nem (20-25 Ft-Lb) | 9030 —_—i|_- Fuel Tank Cap Assembly 
yetataie aN |9034 | Fuel Filler Pipe Assembly 
Ls 390103-S36 | 4.57 Nim (31-42 FlcLb) | 18 | oe coe Soe Assembly 
Ue! OU ne 
| 6 | 9061 Upper Support Se [= | (Part of 9296 Rear Tube Assembly) 
Fuel Vapor (Rollover) Valve Fue! Retum Line 
cet (Part of Tank Assembly 9002) pm fo (Part of 9S296 Rear Tube Assembly) 
382802-S2 pralich eh [21 [— __| Fuel Gauge Sending Unit Retainer Ring 
42-57 Nem (31-42 Ft-Lb) 
| 22 | 9275 _|_Fuel Gauge Sending Unit 
| 9 | 5036 Fuel Tank Support 
10 [e000 | Fe Tank Oe ee 
[11 [ose [Sap sorb ee Cees Co 
[42 | ESB-M3G56-A | Insulator .031 x 3.00 x 26.00 aa 
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REMOVAL AND INSTALLATION (Continued) 


Front Fuel Line Installation, E-250-350 and E-350 Cutaway, 138-, 158- and 176-Inch Wheelbase 


A 
Cla 


1 wa Aw 
Dee A y 
ae 

\/ Q 


(3) 


FRONT OF VEHICLE 7) 
FRONT OF VEHICLE. 
ez 
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REMOVAL AND INSTALLATION (Continued) 


‘ade Part Part 
Number Description Number Description 
10 j— 


1 | 9J296 Fuel Return Tube Assembly Clamp 

2 | 390962-S 100 Clip Organizer Assembly, Fuel, 
3 | 9308 Supply Tube Assembly Brake and Electrical 

4 |N620480-S2 Nut Fuel Vapor Line 

5 | 9N589 Clip Fuel Return Line 

6 | 9A089 Plug Fuel Supply Line 

7 |N802768-S Single Clip Electrical 

8 | N802769-S Double Clip Brake Line 


Frame Assembly 
Anti-Lock Brake Valve 


co 


Fuel Pump 
(Continued) 


Rear Fuel Line Installation, Midship Fuel Tanks, E-250-350 


— - << 
I ow 


NS pee’ anneee. oe 


s 
.* ‘J —_— ee . 
C¢ 


“ 


Description 


Fuel Return Line 
Fuel Supply Line 


Part 
Number 
7 — 


9B227 
9$293 


Valve Assy., Fuel Vapor 
Organizer Assembly, Fuel, 


Brake and Electrical Electrical 
N620480-S2 Nut 8-10 N-m (6-7 Ft-Lb) Brake Line 
9N589 Clip 9002 Fuel Tank Assembly 
9B227 Valve Assembly, Fuel Vapor 5005 Frame Assembly 
— Fuel Vapor Line 383521-S Clamp 1.6-2.2 Nem 
(15-19 In-Lb) 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 


10-01B-32 


Rear Fuel Line Installation, Aft-of-Axle Fuel Tanks, E-350 Cutaway 


& 


FRONT OF VEHICLE 


ORGANIZER 
ASSEMBLY 
9$293 


eet 
o,f @eoueet 


NUT N620480-S2 
8-10 Nem (6-7 FT-LB) 


VALVE 
ASSEMBLY 
FUEL VAPOR 


TUBE 
ASSEMBLY 
FUEL TANK 
9$296 


VIEW M 


NUT-N620480-S2 
8-10 Nem (6-7 FT-LB) 


VALVE ASSEMBLY, 


FUEL VAPOR 


ASSEMBLY 
FUEL TANK 
9$296 


Midship Fuel Tank, E-250-350 
Removal and Installation 
1. Disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Raise vehicle on hoist. 


Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent, drain fuel tank by first removing 
rear vapor valve. 


NOTE: Push valve down and rotate 90 degrees. 


Loosen clamps and disconnect fuel filler hose and 
overflow hose at filler assembly. 


Disconnect fuel gauge sending unit connector. 


VALVE 
ASSEMBLY 
FUEL VAPOR 


TUBE 
ASSEMBLY 


FUEL TANK 
9S$296 


7.3L MIDSHIP TANK 
7.3L CUTAWAY TANK 
IEW 


V9163-A 


Position suitable jack under tank. 


Remove two nuts and lower straps. If it is 
necessary to remove straps, turn T-bolts which 
are part of the straps 90° and take out. 


Lower tank enough to gain access to fuel 
connections. 


Disconnect fuel vapor hose from port valve. 


. Disconnect fuel supply and return lines according 
to instructions for push connectors in this section. 


Take out fuel tank. 


Loosen clamps and remove filler and overflow 
hoses from tank. 


For installation, follow removal procedures in reverse 
order. Tighten rear shield screw to 10-14 Nem (8-10 
ft-lb). Tighten front shield screw to 6-7 N-m (5-6 ft-lb). 
Tighten strap nuts to 17-23 Nem (13-16 ft-lb). 


11. 
12. 
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10-01B-33 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-33 
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REMOVAL AND INSTALLATION (Continued) 


Midship Fuel Tank Installation, E-250-350 


FRONT OF VEHICLE 


V9164-A 


9B212 Shield, Fuel Tank Rear 
N611194-S2 Screw 10-14Nm 


9A017 Support Assembly, Fuel Tank 
9002 Fuel Tank Assembly 


(8-10 Ft-Lb) 
9K014 Shield Assembly, Fuel Tank 
N800369-S2 Screw and Washer 6-7 N-m 
(5-6 Ft-Lb) 
388930-S Push Pin 


(Continued) 


9054 Strap Assembly, Fuel Tank 
N820482-S2 Nut and Washer Assembly 

17-23 N-m (13-16 Ft-Lb) 
5005 Frame Assembly 


TV9164A 


E-250-350 


The E-250-350 fuel tank installations are shown in the 
following illustrations. 
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REMOVAL AND INSTALLATION (Continued) 


Aft-of-Axle Fuel Tank, E-350 Cutaway 
Removal and Installation 


1. 


Disconnect battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 
Using Rotunda 034-0000 1 Fuel Storage Tanker 
or equivalent, drain fuel tank. 


Raise vehicle on hoist. 
Position a suitable jack under the tank. 
Remove four screws and fuel tank shield. 


NOTE: On 55-gallon tank, shield does not have to 
be removed to lower tank. 

Loosen clamps and disconnect filler tube and 
overflow hoses filler tube end. 


On 55-gallon tank, loosen strap nuts enough to 
relieve strap tension. 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-34 


8. Lower tank. 


9. Disconnect fuel pump and sending unit electrical 
connector. 


10. Disconnect fuel vapor hose from fuel vapor valve. 


11. Disconnect fuel supply and return lines according 
to instructions for push connectors in this section. 


12. Remove fuel tank from vehicle. 


13. Loosen clamps and remove filler and overflow 
hoses from tank. 


14. If necessary, remove six nuts, fuel gauge sending 
unit and gasket. 


For installation procedures, follow removal 
procedures in reverse order. Tighten shield to fuel tank 
nuts to 10-14 N-m (8-10 ft-lb). If removed, tighten fuel 
tank bracket spacer nuts to 59-81 N-m (44-59 ft-lb). 
Mi strap to frame bolts to 87-119 N-m (65-87 
ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Tank Installation, E-350 Cutaway 


55 GALLON CUTAWAY TANK SHOWN 
35 GALLON CUTAWAY TANK SIMILAR 


55 GALLON CUTAWAY TANK SHOWN SHOWN 
35 GALLON CUTAWAY TANK SIMILAR 35 GALLON CUTAWAY TANK SIMILAR 
VIEW T VIEW U 


Part Part 
Number Description Number Description 
7 


9A017 Support Assembly, Fuel Tank 9002 Fuel Tank Assembly 
907 1 Spacer, Fuel Tank Bracket N807463-S2 Nut and Retainer 
N80 1206-S2 Nut 59-81 N-m (44-59 Ft-Lb) N802115-S2 Bolt 87-119 N-m 
N803942-S2 Bolt (65-87 Ft-Lb) 
9A032 Heat Shield, Fuel Tank Sender Assembly 


N62 1939-S2 Nut 10-14 N-m (8-10 Ft-Lb) Nut 
Frame Assembly 


9H307 
N802073-S2 
5005 


(Continued) 
TV9165A 
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REMOVAL AND INSTALLATION (Continued) 


Filler Pipes 
F-250-350 and F-Super Duty Chassis Cab 


Procedures are the same for aft axle and midship fuel 
filler pipes. 


Removal 


1. 


Disconnect battery ground cable and drain fuel to 
a level (approximately 3/ 4 full) below fuel tank 
filler connection by using Rotunda 034-0000 1 
Fuel Storage Tanker or equivalent. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Loosen clamp attaching filler pipe hose to fuel 
tank filler neck. Disconnect filler pipe hose, pulling 
along rubber inner tube from filler neck. 


Remove three retainer screws that attach filler 
pipe neck to body / box fuel filler housing. 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 


4. 
5. 


10-01B-36 


Remove fuel filler pipe from vehicle. 


Remove hose and clamps. Replace cracked or 
leaking hoses or other damaged parts. 


Installation 


1, 
2. 


Position fuel filler pipe in vehicle. 


Position clamp on filler pipe hose-to-filler pipe 
neck connection and insert rubber inner tube in 
filler neck. Make sure that the inner tube is not 
kinked or twisted in the neck and in the outer filler 
hose. 


Install three retainer screws attaching filler pipe 
neck to body / box fuel filler housing. Tighten to 
3-4 N-m (27-35 in-Ib). 

Adjust hose to obtain snug filler pipe installation. 
Tighten hose clamps to 3-4 N-m (27-35 in-lb). 
Make certain clamps are forward of flange on 
filler pipe to ensure a leakproof connection. 


Fill tank with fuel. Install filler cap and check for 
leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filler System Installation, Single Rear Wheel, F-250-350 


STYLESIDE WITH AFT-OF-AXLE 
FUEL TANK 


6) 
VIEW Y 
SPSS i 


INSTALL CLAMP IN THIS AREA 
(BEYOND FIRST BEAD AND 
BEFORE HOSE END) 


INSTALL HOSE WITHIN 


1.5 MM OF SECONDARY 
POSITIONING BEAD FOR PIPES WITHOUT 


WHERE APPLICABLE 23.0 MM SECONDARY BEAD 
ENGAGEMENT 


km (3) FRONT OF VEHICLE 


STYLESIDE WITH 
MIDSHIP FUEL TANK 


HOSE TO TUBE CONNECTION 


PAINT 
STRIPES 


FRONT OF VEHICLE 


ee 


TYPICAL HOSE INSTALLATION 
VIEW Z 


FOR DIESEL FUEL PIPE ASSEMBLY 
VIEW Y 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9034 Pipe Assembly, Fuel Fill 
9030 Cap 

383526-S Clamp 3-4 N-m (27-35 in-Lb) 
N802826-S55M_ | Screw 3-4 N-m (27-35 In-Lb) 


9104 Tank Assembly, Aft Axle 
Tank 


Part 
Number Description 


900 Tank Assembly 
Inner Hose 

Outer Hose 
Frame Assembly 


TV5584A 


(Continued) 


Fuel Filler System Installation, Dual Rear Wheel Flareside, F-250-350 


INSTALL HOSE WITHIN 

1.5mm (.06 INCH) OF 
SECONDARY POSITIONING 
BEAD WHERE APPLICABLE 


23.0mm (.90 INCH) 
ENGAGEMENT 


FOR PIPES WITHOUT 
SECONDARY BEAD 


INSTALL CLAMP IN 
THIS AREA (BEYOND 
FIRST BEAD AND 
TUBE/HOSE CONNECTION BEFORE HOSE END) 


FRONT OF VEHICLE 


FLARESIDE WITH DUAL REAR WHEELS 
AND MIDSHIP FUEL TANK 


INSTALL HOSE WITH STRIPS IN 
LINE WITH TWO DIMPLES ON 
FRONT OF VEHICLE FUEL TANK 


FLARESIDE WITH DUAL REAR VIEW 2 
WHEELS AND AFT-OF-AXLE FUEL TANK 


Fe =a OP 

Number Description Number Description 

i Pipe Assembly, Fuel Fill | 2 ae Clamp 3-4 N-m (27-35 In-Lb) 
9030 Cap N802826-S55M_ | Screw 3-4 N-m (27-35 In-Lb) 


(Continued) (Continued) 


V4259-K 
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REMOVAL AND INSTALLATION (Continued) 


(Continued) 


9104 Tank Assembly, Aft Axle 
Tank 
9002 Tank Assembly 


Part 
Number Description 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 


Poe 
Number Description 
8 Outer Hose 
9 Frame Assembly 


TV4259A 


Fuel Filler System, Aft-of-Axle, F-Super Duty Commercial and Motorhome Chassis 


1 


(Continued) 


Cap Assembly, Fuel Tank 
Filler 


Pipe Assembly, Fuel Tank 
Filler 


Hose, Fuel Tank Filler 
Hose, Fuel Tank Vent Tube 


E-250-350 


The procedures are the same for both aft-of-axle and 
midship filler pipe assemblies. 


Removal 


1. 


Disconnect battery ground cables and siphon the 
fuel from the tank using Rotunda Fuel Storage 
Tanker 034-0000 1 or equivalent. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 


the Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Remove the three retainer screws that attach the 
filler pipe flange to the body fuel filler pipe 
housing. 


Loosen the clamps that attach the filler pipe to 
the fuel filler hose and the fuel vent hose. 
Disconnect the hoses. 


V8726-B 


9B213 Support, Fuel Tank Filler 
Pipe 

Clamp 

Clamp 

Screw and Washer 
17-28 N-m (15-25 In-Lb) 
(3 Req'd) 


383522-S 
383526-S 
N802826-S55M 


Loosen the clamp that attaches the filler pipe to 
the support bracket at the underbody flange (if 
present). 


Remove the fuel filler pipe assembly by rotating it 
through the opening in the underbody below the 
body housing assembly. 


installation 


1. 


Install the fuel filler pipe assembly by inserting it 
through the underbody opening and rotating it to 
butt the pipe flange against the body side panel 
bracket. 


Attach the pipe flange to the body side panel 
bracket with three retaining screws. Tighten 
screws to 1.8-2.8 N-m (16-24 in-Ib). 


Tighten the clamps that attach the filler pipe to 
the support bracket at the underbody flange to 
3-4 N-m (27-35 in-lb.) (if present). 


Connect the fuel filler hose and the fuel vent hose 
to the fuel filler assembly. Tighten the attaching 
clamps to 3-4 N-m (27-35 in-Ib). 


10-01B-39 
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10-01B-40 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-40 
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REMOVAL AND INSTALLATION (Continued) 


5. Fill the tank, install fuel filler cap and check all 
connections for leaks. 


Fuel Filler System, Aft-of-Axle Tank, E-250-350 


INSTALL TETHER THROUGH 

HOLE BY FIRMLY SEATING 

GROMMET. DO NOT LOOP 
AND TIE TOGETHER. 


FRONT OF VEHICLE 


AFT AXLE TANK 
A16212-B 


Part 
Number Description 


9030 Cap 9002 Fuel Tank Assembly 
— Clamp 3-4 N-m (27-35 In-Lb) 5005 Frame Assembly 
N802826-S55M_ | Screw and Washer 9B149 Kit, Fuel System 
Assembly 1.8-2.8 Nem 
(16-24 In-Lb) TA16212A 
(Continued) 
Fuel Filler System, Midship Tank, E-250-350 


o 
Kee 


< 
A ‘. 


LED) 
S=V/CPOk 
CaN tgs 
| o”. Z 


ERG 


wt @ 5) @) 


Part 
Number Description 
= Clamp 
N802826-S55M _ | Screw and Washer 


A16214-B 


Part 
Number Description 


9030 Fuel Tank Cap Assembly 
(Install Tether Through Hole 
by Firmly Seating Grommet. 
Do Not Loop and Tie 
Together) 

9034 Fuel Filler Pipe Assembly 


(Continued) 


Assembly 1.8-2.8 Nem 
(16-24 In-Lb) 


(Continued) 
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10-01B-41 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-41 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


| oe 
Number Description 
7 N611037-S2 Screw 4.2x13 3-4 Nem 
(27-35 In-Lb) 


Fuel Filter 
Removal 


1. Disconnect battery ground cables from both 
batteries. 


9040 Bracket 
9002 Fuel Tank 


(Continued) 


Selector Valve, Auxiliary Fuel Tank, F-250-350 
Removal and Installation 


1. Disconnect battery ground cables and remove 
the fuel lines from the valve as outlined. 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 


NOTE: On vehicles equipped with EEC, when the 
battery has been disconnected and reconnected, 
some abnormal drive symptoms may occur while 
the Powertrain Control Module (PCM) relearns its 


adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Place a container under vehicle and drain fuel 
from fuel filter. 


Remove water drain tube from bottom of filter 
assembly. 


Unscrew water separator drain bowl and remove. 
Unscrew fuel filter element and discard. 


adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


2. Remove electrical connector. 


3. Remove the two bolts mounting the selector 
valve. 


For installation follow removal procedures in reverse 
order. Tighten selector valve mounting bolts to 12-16 
N-m (9-11 ft-lb). 

Installation 


1. Clean gasket surfaces of the fuel filter adapter to 
prevent contamination. 


2. Lightly coat filter sealing gaskets with clean 


Fuel Tank Selector Valve, Typical 


6-PORT 
FUEL TANK 
SELECTOR VALVE 


FRAME DOUBLER 
(F-350 CHASSIS 
CAB ONLY) 


diesel fuel. 


NOTE: To avoid fuel contamination, do not add 
fuel directly to new filter. Allow engine to draw fuel 
through filter. 


Screw new filter element onto filter base until seal 
contacts flange. 


Tighten filter another 180 to 300 degrees of a 
turn. 


Screw on water separator drain bowl. Tighten 
another 180 to 300 degrees of a turn. 


Install water drain tube. 

Clean up any spilled fuel from top of engine. 
Connect battery ground cables to both batteries. 
Run engine and check for fuel leaks. 


ELECTRICAL 
CONNECTOR 
(PART OF 
14405 WIRING 
ASSEMBLY) 


V4819-B 
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10-01B-42 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-42 


REMOVAL AND INSTALLATION (Continued) 


Fuel Filter Removal and Installation, 7.3L Engine, F-Series 


FILTER HEADER 


FILTER/WATER MOUNTING HARDWARE: 
SEPARATOR (2) 3/8-16 x 1-3/8" BOLTS 
HEADER (4) HARDENED WASHERS 


ELBOW (2) HEX NUTS 
FUEL RETURN 
HOSE (LEAK OFF) 


ELBOW 


FUEL RETURN ne: OURTING 
HOSE (IN FUEL SUPPLY " Bracket 
PHANTOM) PUMP TO 
FILTER TUBE © ENGINE 
INJECTION DRAIN PUMP TO 
TION ALTERNATOR 
| BRACKET 
INJECTION 
PUMP 
CONNECTOR 38-16 x 3 1/2" 
NUT FLANGE HEAD 
CONNECTOR BOLT 
FITTING 3/8-16 x 1-1/4" 
FLANGE HEAD 
WATER DRAIN } 
TUBE CLAMP a — 
(2 PLACES) REF) ALTERNATOR , 
BRACKET 
WATER | 
DRAIN 
TUBE FUEL = ¥ 
SUPPLY 
PUMP 
FUEL SUPPLY 4 
EUM INVERTED INVERTED +- G CRANKSHAFT 
FLARE FLARE 
TUBE NUT eee OME 
RIGHT SIDE VIEW FRONT VIEW 


V5926-C 


1993 Econoline/F- 150, F-250, F-350/Bronco/F-Super Duty Powertrain/Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


10-01B-43 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-43 


REMOVAL AND INSTALLATION (Continued) 


Fuel Filter Removal and Installation, 7.3L Engine, E-Series 


ELBOW ELBOW FUEL FILTER/ 
ELBOW WATER SEPARATOR 
FILTER TO : iat aaa 
INJECTION FUEL RETURN 
PUMP. TUBE oo (Oe HOSE 
<7 4 (LEAK-OFF) 
ee | PUMP TO FUEL 
deal pe ATER ‘FILTER TUBE 
Ao) lee 
yl AT 71 pra in 
, s—'= HOSE 
CONNECTOR ~p2a\% |-LoA\,, 
NUT n : e 
sper | ¢ iNJECTION PUMP 
wae) 
CONNECTOR 
FITTING 
INJECTION 
PUMP 
¢ ENGINE 
LEE 
@ CRANKSHAFT 
NOTE: USE EXISTING WATER 
INVERTED WATER PUMP PUMP 
eh gee HOUSING BOLT HOUSING 
RIGHT SIDE VIEW FRONT VIEW 
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10-01B-44 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-44 


REMOVAL AND INSTALLATION (Continued) 


Fuel Filter /Water Separator and Fuel Supply Pump Assembly, F-Series 


HOSE HOSE 
CLIP 
ELBOW 
FUEL FILTER 
WATER SEPARATOR 
ELEMENT - 


FUEL SUPPLY 
PUMP TO FILTER 


HEADER TUBE 
FILTER TO —e 
INJECTION \ 
FUEL WATER SEPARATOR + 
PUMP TUBE RETURN DRAIN BOWL é 
: LS DRAIN 
SS, TUBE 
CLAMP 


SEALING 
O-RING 


CONNECTOR 
FITTING 


FUEL SUPPLY 
PUMP GASKET Ppeoeu 
ALTERNATOR MOUNTING 
BRACKET BRACKET 


INVERTED FLARE 
TUBE NUT 


V59821-B 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filter /Water Separator and Fuel Supply Pump Assembly, E-Series 


SEPARATOR 
DRAIN BOWL 


CON SEALING 
FITING O-RING 


Major Service Operations 
Fuel Tanks 


Fuel tanks do not require special service procedures 
and may be steam-cleaned and/or serviced using 
standard procedures. After steaming, allow them to 
thoroughly air dry. Replace fuel tank strap bolts. 
Remove fuel sending unit before cleaning tank. 


Fuel Tubes, Plastic 


CAUTION: Ford approved nylon fuel tubing is 
made from material which has been tested and 
proven to be acceptable for use with 
commercially available fuels. It is also resistant to 
most environmental conditions. Avoid using 
alternate tubing materials. Use of non-approved 
tubing could pose a hazard in service. 


CAUTION: Plastic fuel tube must not be repaired 
using hose and hose clamps. Push connect 
fittings cannot be repaired except to replace the 
retaining clips. Should the plastic tubes, push 
connect fittings or mating tube ends become 
damaged and leak, approved service parts must 
be used to service the fuel lines. 


FUEL SUPPLY 
PUMP TO FUEL 
FILTER TUBE 


FUEL FILTER 
ELEMENT 


- CLAMP 


FUEL SUPPLY 
PUMP 


INVERTED FLARE 
TUBE NUT 


Vehicles equipped with nylon fuel tubes and push 
connect fittings have three types of service that can 
be performed on the fuel lines: replacing nylon tubing 
(splicing nylon to nylon), replacing push connector 
fittings, and replacing damaged push connect tube 
end. 


Fuel Line Service Procedures 
Fuel Lines and Hoses 


CAUTION: Fuel supply lines on vehicles with fuel 
injected engines will remain pressurized for long 
periods of time after engine shutdown. The 
pressure must first be relieved, as outlined per 
the Fuel System Pressure Relief Procedure, 
before servicing the fuel system. Read all 
cautionary notes prior to relieving pressurized 
fuel system. 


1993 Econoline /F-150, F-250, F-350/Bronco/F-Super Duty Powertrain / Drivetrain Aug 1992 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


10-01B-46 Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-46 
ae ee a a a a ae ea ee ee Se 


REMOVAL AND INSTALLATION (Continued) 


Fuel Tubes, Plastic 


CAUTION: Ford-approved nylon fuel tubing is 
made from material which has been tested and 
proven to be acceptable for use with 
commercially available fuels. It is also resistent to 
most environmental conditions. Avoid using 
alternate tubing materials. Use of non-approved 
tubing could pose a hazard in service. 


CAUTION: Plastic fuel tubes must not be repaired 
using hose and hose clamps. Push connect 
fittings cannot be repaired except to replace the 
retaining clips. Should the plastic tubes or push 
connect fittings become damaged and leak, 
approved service parts must be used to service 
the fuel lines. 


Fuel Lines 


Vehicles equipped with nylon fuel tubes and push 
connect fittings have three types of service that can 
be performed on the fuel lines. 


@ Replacing nylon tubing (splicing nylon to nylon) 
@ Replacing push connector fittings 
@ Replacing damaged push connect tube ends 


NOTE: Formed sections (i.e., bends) of nylon fuel lines 
CANNOT be repaired using straight tubing. Straight 
service tubing will kink if bent. Formed nylon fuel line is 
required to replace the damaged section. 


Splicing Nylon to Nylon 


1. Relieve fuel system pressure as outlined. Read 
cautionary note prior to relieving pressurized fuel 
system. 


2. Cut out damaged section of tubing (straight 
non-formed sections only) and retain as a guide. 


3. Cuta section of nylon service tubing type 11 or 
12 of the same diameter and length as the 
damaged section of tubing. 


NOTE: Type 11 or 12 nylon service tubing is 
available in 6.3mm (1/4-inch), 7.9mm 

(5/ 16-inch) and 9.5mm (3/8-inch) diameter 
sizes. 


4. Select the proper plastic barbed connector(s). 


@ 7.9mm (5/ 16-inch) part #N806 120 or 
@ 9.5mm (3/8-inch) part #N806119 


for completing the splice. Two in-line connectors 
are required for each splice. 


NOTE: To make insertion of the barbed 
connectors into the nylon line easier, the tube end 
may be soaked in a cup of boiling water for one 
minute immediately before pushing the barbed 
connector into the nylon. Use Rotunda Tool 
134-000001 or equivalent to assist in assembly. 


5. Setup Rotunda Tool 134-000001 or equivalent 
for in-line splice as shown in the following 
illustration. 


DET 5 


(2B 
” 
EXTENSION 
BARB CONNECTOR 
DET 2 
REPLACEMENT 
NYLON TUBING V9169-A 


® Select the proper inserts (DET 3) for the fuel 
line size and install into both sets of upper (DET 
5) and lower (DET 2) block cavities. 


@ Connect block cavity (DET 4) to the ratcheting 
rod with the slot of DET 4 in line with the slot in 
the ratcheting tool barrel. Refer to the following 
illustration. 


SLOT 


DET 5 


DET 2 


BARB CONNECTOR 
V9170-A 


@ Install both sets of upper (DET 5) and lower 
(DET 2) cavities to the threaded rods of the 
ratcheting tool. Refer to the illustration that 
accompanies Step 5 in this procedure. 


@ Install one fuel line into the lower block cavity 
(DET 2) closest to the ratcheting end of the 
tool so that the extension of the fuel line is 
slightly greater than the barb length of the 
connector. 
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Fuel Tank, Pump, Lines and Filters, Diesel Engines 10-01B-47 
REMOVAL AND INSTALLATION (Continued) 
@ Close the upper block cavity (DET 2) and 
tighten the thumb screw securely. ere 
@ Route the fuel line through the slot in the tool (3/8 INCH) BARB -CONNECTON 
and the slot in DET 4. NYLON TUBING aan 
UBI 


@ Place the replacement tubing in the forward 
lower block cavity (DET 2) and repeat the 
previous three steps. 


@ Place the barbed connector between the ends 
of the lines to be sliced and ratchet the tool 
until the nylon line has covered all three barbs 
of the connector on both ends. 


@ After completing the splice, unscrew the thumb 
screws and release the lines. Repeat the 
previous five steps on the opposite line end to 
complete the splice. 


Completed fuel line splice is shown in the 
following illustration. 


Fuel Line Service Parts 


NYLON TUBING 
90 DEGREE CONNECTOR 


Replacing Damaged Steel Push Connect Tube 
Ends 


1. 


Using a tube cutter, remove the damaged push 
connect tube end at a convenient distance from 
the end. 


NOTE: Allow for adequate room to tighten a union 
with a wrench at this location. 


Choose a proper replacement push connect tube 
end. 


If required, form the new tube end to the same 
shape as the damaged tube end which was 
removed. 


STEEL TO STEEL 
TUBE SPLICE 


SS ED Oe En 


REPLACEMENT 
NYLON TUBING 


ENGAGE ALL BARB OF 
THE 3 BARB CONNECTOR 


7.9 MM (5/16 INCH) AND 


9.5 MM (3/8 INCH) TUBING SPLICE V9171-A 


7. Install any remaining clips which were removed 


for this service and check that the fuel lines are 
secure in the original clips. 


8. Start engine and check for leaks. 


NYLON TUBING 
STRAIGHT CONNECTOR 


V&336-C 


Select the proper size union and attach the new 
steel tube end to the original tube. 


Clean off the steel tube end and replace the push 
connector onto the tube. (A new retainer clip is 
recommended.) 


Check that the underbody clips are properly 
securing the fuel tubes. 


Start engine and check for leaks. 
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SPECIFICATIONS 


Torque Specifications 


Description 


Fuel Return Line Clamp at Fuel Supply 
Pump — All 

Fuel Tank Selector Valve Mounting Bolts 
— All 


Stone Shield Mounting Nuts, Steel 
Aft-of-Axle Fuel Tank, F-250-350 and 


37-50 28-36 
F-Super Duty Chassis Cab 


Strap Nuts, Plastic Aft-of-Axle Fuel Tank, 7-10 

F-350 

Skid Plate Nuts, Plastic Aft-of-Axle Fuel 34-47 

Tank, F-350 

Shield to Frame Screw, Plastic 10-14 
Aft-of-Axle Fuel Tank, F-350 

Fuel Tank Sender Ring, Plastic 54-75 
Aft-of-Axle Tank, F-350 

Front Strap Nut, Plastic Midship Fuel 37-50 

Tank, F-Series 

Rear Strap Bolt, Plastic Midship Fuel 30-41 

Tank, F-Series 

Heat Shield to Fuel Tank Strap Nuts, 12-17 
Plastic Midship Fuel Tank, F-Series 

Skid Plate Bolts and Nuts, Plastic 12-17 
Midship Fuel Tank, F-Series 4x4 

Heat Shield to Frame Bolts, F-Series | 41-15 | ott | 
Fuel Tank Sender Ring, Plastic Midship 55-68 

Fuel Tank, F-Series 

Strap Bolts and Nuts, Steel Midship Fuel 

Tank, F-Series 4x2 and 4x4 


(Continued) 


Fuel Tank, Pump, Lines and Filters, Diesel Engines 


10-01B-48 


Nad he 
bel 


60-90 44-66 
fae ak 


Description 


Fuel Tank Shield Bolts and Nuts, Steel 
Midship Fuel Tank, F-Series 4x2 


Fuel Tank Strap Bracket, Steel Midship 
Fuel Tank, F-Series 4x4 


Fuel Tank Skid Plate Bolts, Steel Midship 
Fuel Tank, F-Series 4x4 


Strap Nuts, Aft-of-Axle Fuel Tank, 
F-Super Duty Commercial Stripped 
Chassis 


Fuel Tank Sending Unit Screws, 
Aft-of-Axle Fuel Tank, F-Series and 
E-Series 


Fuel Tank Shield Nuts, Aft-of-Axle Fuel 
Tank, E-350 Cutaway 


Fuel Tank Bracket Spacer Nuts, 
Aft-of-Axle Fuel Tank, E-350 Cutaway 


59-81 44-59 


Strap to Frame Bolts, Aft-of-Axle Fuel 87-119 65-87 

Tank, E-350 Cutaway 

Strap Nuts, Midship Fuel Tank, 17-23 

E-250-350 

Front Shield Screw, Midship Fuel Tank, 6-7 

E-250-350 

Rear Shield Screw, Midship Fuel Tank, 

E-250-350 

Fuel Filler Hose Clamp | 3-4 (27-35) 

Filler Pipe Neck to Body Screws, (27-35) 

F-250-350 and F-Super Duty Chassis 

Cab 

Filler Pipe Neck to Support Screws, 17-28 

Motorhome Stripped Chassis 
Filler Pipe Neck to Body Screws, 1.8-2.8 
E-250-350 
Fuel Filler Pipe Support Bracket Clamps, (27-35) 
E-250-350 


F-Super Duty Commercial and 
TV9 166A 


STANDARD AND AUXILIARY DIESEL FUEL TANKS — CAPACITY IN LITERS (GALLONS) 


Series Wheelbase mm (in) 


3505 (138) 
4013 (158) 
4470 (176) 


E-350 Cutaway & Stripped Chassis 


(Continued) 


Body Style 


All Aft /Axle 
132 (35) 
E-250-350, Super Van All Midship* 132.7 (35) 
E-350 Super Wagon 
F-250 (4x2) 3378 (133.0) Reg. Cab Midship 72 (19) 
Aft/ Axle 69 (18.2) 
F-250 (4x2) 3526 (138.8) Super Cab Midship 72 (19) 
Aft/ Axle 69 (18.2) 
3937 (155.0) Super Cab Midship 72 (19) 
Aft/Axle 69 (18.2) 
F-260 (4x4) 3378 (133.0) Reg. Cab/ Midship” 83 (22) 
w/o E40D Cab Chassis Aft/ Axle? 69 (18.2) 
F-250 (4x4) 3937 (155.0) Super Cab Midship” 72 (19) 
Aft/ Axle” 69 (18.2) 


Advertised 
Tank Cap. Refill 
Liters (Gal.) 


136 (36) 


208 (55) 
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SPECIFICATIONS (Continued) 


STANDARD AND AUXILIARY DIESEL FUEL TANKS — CAPACITY IN LITERS (GALLONS) (Cont’d) 


Advertised 
Tank Cap. Refill 
Series Wheelbase mm (in) Body Style Location Liters (Gal.) 


F-350 (4x2) and (4x4) 3378 (133.0)° Reg. Cab/ Midship 72 (19) 
Cab Chassis Aft/ Axle 69 (18.2) 

F-Super Duty (4x2) 3475 (136.8) Cab Chassis / Midship 72 (19) 
FSD Aft / Axle* 69 (18.2) 

F-Super Duty (4x2) 4084 (160.8) Cab Chassis/ Midship 72 (19) 
FSD Aft / Axle* 69 (18.2) 

F-Super Duty (4x2) 3937 (155.0) Crew Cab Midship 72 (19) 
Aft/Axle 69 (18.2) 

F-250-350 (4x4) 3378 (133.0) Reg. Cab/ Midship® 87 (22) 
WE40D Cab Chassis Aft / Axle 69 (18.2) 


F-Super Duty 4013 (158.0) Stripped Chassis Aft /Axle 161 (40) 
Commercial Stripped Chassis 4521 (178.0) Stripped Chassis Aft / Axle 161 (40) 
a 


Steel Auxiliary Tank 

W/R.P.O. Skid Plate 

(4x4) W/O E40D and All (4x2) 
Standard Skid Plate 

Plastic Tank 


TV4267A 
FUEL SUPPLY PUMP 
Engine Static Pressure Mounting Bolts Fuel Lines to Pump 
Liter (CID) kPa (PSI)}® Nem (Ft-Lb) Nem (Ft-Lb) 
7.3L (445) 


@ On engine with temperatures normalized and at normal curb idle speed, transmission neutral. 


SPECIAL SERVICE TOOLS/EQUIPMENT 


ROTUNDA EQUIPMENT 
Tool Number / 
Description 3 ToolNumber | Description =— 

T74P-9275-A 0§9-00008 Vacuum and Pressure Tester 
eevee teat eee 018-00003 

014-00761 Vacuum/Pressure Tester 

fos fea a 034-00002 Fuel Storage Tanker 

034-00006 [SuctionPump 
css Plastic Fuel Line Connector Tool 
Spring-Lock Coupling 


Tool—§/8 inch 
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Accelerator Linkage 


10-02-1 


SECTION 10-02 Accelerator Linkage 


SUBJECT PAGE 
ADJUSTMENTS 
KICKGOWN ROO cscciicssicoseccaniccccealtiaienans Bewaacnnosraevnns 10-02-16 
Throttle Valve (TV) Control Cable System, AOD 
Automatic Overdrive Transmission ...............+.6 10-02-15 
Kickdown Rod, C6 Automatic Transmission 
(7.3L Diesel Omll)..........cccccscnccscescecescescnseeteas 10-02-16 
Transmission Kickdown Cable, C6 Automatic 
Transmission (4.9L Engine) ...........scsccseescescescees 10-02-15 
DIA GING SIS ioboseichiactictnctcccackacadancdassieintesonnsescanienieaner 10-02-1 
REMOVAL AND INSTALLATION 
Accelerator Cable Brackett............s:cscscesseenesceccescees 10-02-3 
Accelerator Cable, F-150-250-350, F-Super 
Duty, Bronco and E-150-250-350............csseeseeeees 10-02-2 
Accelerator Cable, F-Super Duty Commercial 
and Motorhome Chassis Vehicles. ...............ssssse 10-02-2 
Accelerator Pedal Shaft Assembly ..................0cs000: 10-02-2 
Kickdown Cable, Vehicles with C6 Automatic 
TELANSIMISSION cic ocilns esate cdeicadecatetcdee ce vaceedwasenawiee 10-02-3 
Accelerator Cable Installation, E-250-350 
WITH 7.5L. EM GING viecisicciscasncvavesiodeuscnessicessaeese 10-02-13 


Accelerator Control and Kickdown Cable 

Installation, F-150-250-350 and Bronco 

With 4.9L MFL Engine ..............cccccscesccsecscesceneres 10-02-4 
Accelerator Control and Kickdown Cable 

Installation, F-150-250-350 and Bronco 

with 5.0L MFl and 5.8L MFI Engines................. 10-02-8 


VEHICLE APPLICATION 


F- 150-250-350, F-Super Duty, Bronco and 
E- 150-250-350 Vehicles 


SUBJECT PAGE 


REMOVAL AND INSTALLATION (Cont’d.) 

Accelerator Control and Kickdown Cable 

Installation, F-250 HD, F-350, F-Super 

Duty with 7.5L MFI Engine ................cecsesecceees 10-02-12 
Accelerator Control Cable Installation, 

E- 150-250-350 with 5.0L MFI and 5.8L MFI 

ENGIN GS si teste ose csdcdacusdscinnanedisaceusugeteeaeuuananaeiasbes 10-02-9 
Accelerator Control Cable Installation, 

F-150-250-350 and Bronco with 5.0L MFI 

and 5.8L MFI Engines ...........ccsccsecesccesccsccssnceecs 10-02-7 
Accelerator Control Cable Installation, 

F-Super Duty Motorhome Chassis Vehicles 


with 7.5L MFI Engine ............scecccsccesceeccenscneees 10-02-15 
Accelerator Control, E-250-350 7.3L Diesel 

ENING once diue cntcay oarccen sedate isescgsceewnsncenduceesstoees 10-02-11 
Accelerator Control, F-250-350, F-Super 

Duty with 7.3L Diesel Engine .................scseeee: 10-02-10 


Accelerator Control, F-Super Duty 
Commercial Chassis Vehicles, 7.3L Diesel 


ENING oc asceescccecccecsetas sctbcecisossienwesnecacauetenewene 10-02-14 
Accelerator Linkage, E-150-250-350 with 
4.9L MFI Engine and C6 Transmission ............. 10-02-6 
Throttle Valve Cable, All Models With AOD 
TRANSMISSION scan ics Acicadec canes tacerecnaaancdecewectasinaseue 10-02-3 
SPECIFICATIONS ccc vcsieicaniscccvcivaiiisavcceswelendcvitaecvases 10-02-17 
VEHICLE APPLICATION ............cccccccscesescescccenceseeceecens 10-02-1 


DIAGNOSIS 


The following chart will serve as an aid in diagnosing 
accelerator linkage problems. 


ACCELERATOR PEDAL TO THROTTLE BODY 


CONDITION ACTION TO TAKE 


Accelerator pedal is hard to push down or has a rough/raspy or 
sticky feel. 

NOTE: Accelerator cable should not be lubricated and it is not 
serviceable. 


(Continued) 


Disconnect cable end from ball stud at throttle body making sure the 
disconnected end of the cable or its spring does not come into 
contact with any of the surrounding parts. 


Operate the pedal by hand, observing and feeling that the full pedal 
range of travel is not restricted by the dash panel insulator or 
carpet /mat/padding. If full pedal travel to WOT is restricted, adjust 


insulator and/or trim items as required. 


Operate the pedal by foot. 


If cable operation is smooth, refer to the throttle body diagnosis 
procedures in the appropriate section in the Powertrain 
Control/Emissions Diagnosis Manual. 

If the condition reoccurs (being sure disconnected end of cable has 
not come into contact with anything), check the foot pedal assembly 
for free operation. If the pedal operation is free, replace the cable. 
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DIAGNOSIS (Continued) 


ACCELERATOR PEDAL TO THROTTLE BODY (Cont’d) 


CONDITION ACTION TO TAKE 


High engine idle speed. 


REMOVAL AND INSTALLATION 


Accelerator Cable, F- 150-250-350, F-Super 
Duty, Bronco and E- 150-250-350 


Refer to the appropriate illustration when performing 
removal and installation procedures. 


Removal and Installation 


CAUTION: Be sure to install throttle return 
springs as shown on the illustrations. 


1. Remove cable from pedal shaft. 


2. Remove cable grommet from dash panel and 
remove cable. 


NOTE: Some accelerator cables are held to the 
instrument panel with a screw. 


3. Remove the accelerator splash shield from the 
accelerator cable bracket, if so equipped. 


4. Remove accelerator cable from ball stud and 
cable mounting bracket. 


For installation follow removal procedures in reverse 
order. 


Some new accelerator cables come with a plastic 
core protector over the end that goes through the 
instrument panel. Do not remove core protector until 
cable has been installed in instrument panel. Refer to 
the appropriate illustration for accelerator cable to 
instrument panel holding screw tightening 
specifications. 


NOTE: Accelerator cable grommets must be fully 
seated into accelerator pedal shaft assembly slotted 
hole and dash reinforcement hole. 


WARNING: NO SURROUNDING ENGINE 
COMPARTMENT COMPONENTS SUCH AS WIRING 
OR HOSES MAY CONTACT ANY MOVING MEMBER 
OF THE ACCELERATOR CONTROLS. ALL 
VEHICLES ASSEMBLED ARE TO BE CHECKED 
FOR RETURN TO IDLE AS FOLLOWS: NO 
PERCEPTIBLE HESITATION OR PREVENTION OF 
RETURN TO THE IDLE POSITION MAY OCCUR 
DURING SLOW REMOVAL OF THE FOOT FROM 
THE ACCELERATOR PEDAL STARTING AT THE 
FULLY DEPRESSED WIDE OPEN THROTTLE 
(WOT) POSITION. 


If the cable ball socket extends beyond the throttle lever ball stud, 
refer to the throttle body diagnosis procedures in the appropriate 


section in the Powertrain Control /Emissions Diagnosis Manual. 

If the socket does not extend beyond the stud, check the foot pedal 
assembly for free operation (free from carpet, mats, wiring, etc., 
contact). If the pedal operation is free, replace the cable. 


TCV4247F 


Accelerator Cable, F-Super Duty Commercial 
and Motorhome Chassis Vehicles 


Removal and Installation 
1. Remove cable from pedal shaft. 


2. Remove cable grommet from instrument panel 
and remove cable. 


NOTE: Some accelerator cables are held to the 
instrument panel with screws. 


3. Remove the accelerator splash shield from the 
accelerator cable bracket, if so equipped. 


4. Remove accelerator cable from ball stud and 
cable mounting bracket. 


For installation follow removal procedures in reverse 
order. Refer to the appropriate illustration for 
accelerator cable to instrument panel holding screw 
tightening specifications. 


NOTE: Accelerator cable grommets must be fully 
seated into accelerator pedal shaft assembly slotted 
hole and dash reinforcement hole. 


WARNING: NO SURROUNDING ENGINE 
COMPARTMENT COMPONENTS SUCH AS WIRING 
OR HOSES MAY CONTACT ANY MOVING MEMBER 
OF THE ACCELERATOR CONTROLS. ALL 
VEHICLES ASSEMBLED ARE TO BE CHECKED 
FOR RETURN TO IDLE AS FOLLOWS: NO 
PERCEPTIBLE HESITATION OR PREVENTION OF 
RETURN TO THE IDLE POSITION MAY OCCUR 
DURING SLOW REMOVAL OF THE FOOT FROM 
THE ACCELERATOR PEDAL STARTING AT THE 
FULLY DEPRESSED WIDE OPEN THROTTLE 
(WOT) POSITION. 


Accelerator Pedal Shaft Assembly 
Removal 


Remove accelerator cable from pedal shaft. 


Remove the screws holding the pedal shaft to the 
instrument panel. 


Remove the pedal shaft assembly from the 
instrument panel. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


NOTE: For F-Super Duty Commercial and Motorhome 
Chassis vehicles, position pedal assembly to 
instrument panel and install holding screws. 


1. 


For F-Series, Bronco and Econoline, position 
pedal assembly to instrument panel and install 
lower screw hand tight. 


Install upper screw and tighten to 21-29 Nem 
(15-21 ft-lb). 


Install middle screw and tighten to 21-29 Nem 
(15-21 ft-lb). 


Tighten lower screw to 21-29 N-m (15-21 ft-lb). 


Snap all accelerator cables into slotted hole in 
accelerator shaft assembly. 


Accelerator Cable Bracket 
Removal and Installation 


Remove the accelerator control splash shield, if 
equipped. 

Remove the accelerator cable from the cable 
bracket. 


Remove the transmission kickdown cable from 
the accelerator cable bracket, if equipped. 


Remove the cable bracket holding screws and 
remove the bracket from the upper intake 
manifold. 


For installation follow removal procedures in reverse 
order. Refer to the appropriate illustration for screw 
tightening specifications. 


Throttle Valve Cable, All Models With AOD 
Transmission 


Removal 


1. 


6. 


Open hood and raise vehicle just enough to gain 
access to transmission while still able to work on 
throttle body connections. 


Install a spring on the throttle valve (TV) lever on 
the transmission to hold it in the full clockwise 
position. 

Pry TV cable end off of TV lever. 


Squeeze tabs on cable retainer and remove from 
bracket. 


Remove throttle body splash shield if equipped. 
Squeeze tabs on TV cable and pull cable conduit 
out of bracket. 


Snap cable off of ball on throttle body lever. 


Installation 


Vi 


Insert cable into throttle accelerator cable 
bracket so locking tab is on top and snap cable 
end onto throttle body ball. Do not snap cable 
locking tab down into position. 
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Accelerator Linkage 


Route cable to transmission and through bracket. 


Make sure spring is in place securing TV lever in 
full clockwise position. Snap TV cable end onto 
TV lever ball and snap cable into bracket. 


Push down locking tab at engine end of conduit 
fitting to lock conduit at correct length. Tab is 
flush with circular profile of fitting. 


Remove spring from TV lever and install throttle 
body splash shield if equipped. 


Kickdown Cable, Vehicles with C6 Automatic 
Transmission 


Removal 


5. 


Remove throttle body splash shield if equipped. 


Snap kickdown cable off throttle body ball. Using 
pliers, depress lock on kickdown cable conduit 
and remove it from bracket. 


Raise vehicle enough to gain access to 
transmission and still be able to access throttle 
body area. 


Snap kickdown cable off of transmission 
kickdown lever. 


Squeeze tabs on kickdown cable conduit and 
remove cable from bracket and from vehicle. 


Installation 


1. 


Make sure that throw-away red spacer is 
secured on cable end fitting at throttle body end. 
If red spacer is not present, use 5mm shim or 
spacer. 


NOTE: Spacer provides 5mm (0.2-inch) gap 
between metal cable end stop and plastic end 
fitting. 


Insert conduit fitting into engine bracket and slide 
cable end fitting onto ball stud on throttle lever. 


Route cable down to transmission and insert 
conduit fitting into bracket and snap into place. 


Snap cable end onto ball stud on transmission 
kickdown lever. 


Ratchet cable adjusting ratcheting mechanism to 
correct setting by rotating to wide open throttle 
(W.O.T.) position by hand. 


REMOVE RED SPACER. 
Install throttle body splash shield. 


10-02-3 


10-02-4 


Accelerator Linkage 


REMOVAL AND INSTALLATION (Continued) 


Accelerator Control and Kickdown Cable Installation, F- 150-250-350 and Bronco with 4.9L MFI Engine 


ma 


E 
= 
- 
} 

it 

= 


C6 AUTOMATIC 
TRANSMISION 


BRONCO F-150-250-350 
WITH C6, E4O0D AUTOMATIC TRANSMISSION 
AND MANUAL TRANSMISSION 


C6 AUTOMATIC TRANSMISSION INSTALLATION 
VIEW Z 


V5932-E 
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10-02-4 


10-02-5 Accelerator Linkage 10-02-5 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9726 Accelerator Pedal Shaft 
Assembly 


Screw and Washer 
21-29 N-m (15-21 Ft-Lb) 


Part 
Number Description 


7A185 Transmission Kickdown 
Cable Assembly 
Accelerator Control Splash 
Shield 


N801921-S2 9E766 


9728 Accelerator Cable Bracket N804527-S Pushpin 
45357 Nut 70431 Bellcrank Bracket 
9A758 Accelerator Cable Assembly Ref. C6 Automatic Transmission 


Screw 1.7-3.4N-m Ref. Instrument Panel 


(15-30 In-Lb) 


N6 10959-S2 


TV5932A 


(Continued) 
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10-02-6 


Accelerator Linkage 
REMOVAL AND INSTALLATION (Continued) 


Accelerator Linkage, E- 150-250-350 with 4.9L MFI Engine and C6 Transmission 


tetany 


ny 


Y, 


)) qa VIEW Ww 
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Part 
Number Description 


A16188-B 
9726 


Part 
Number Description 


9A758 Accelerator Cable Assembly 
7A185 Transmission Accelerator 
Kickdown Cable (Red 


Spacer to be Removed after 
Kickdown Cable Adjustment) 
(Continued) 


Accelerator Pedal Shaft 
Assembly 


Screw 21-29 N-m 
(15-21 Ft-Lb) 
(Continued) 


W6 11636-S2 
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10-02-6 


10-02-7 Accelerator Linkage 10-02-7 
FT, Te eg Ii ge EA a ea FM a 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


5 70431 Bellcrank Bracket 


Part 

‘tam | —arier [Description 
8 |N804527-S Pushpin 

45357-S8 Nut Accelerator Cable Bracket 

9E766 Accelerator Splash Shield 10 |— 5mm (0.2 inch) 


(Continued) TA16188A 


Accelerator Control Cable Installation, F- 150-250-350 and Bronco with 5.0L MFI and 5.8L MFI Engines 


FRONT OF VEHICLE 


MANUAL AND E40D TRANSMISSION SHOWN 
MAIN VIEW 
V4766-G 
Part Part 
Number _ | Description Number Description 
9726 Accelerator Pedal Shaft N6 10959-S2 Screw 2-3 Nem (18-26 In-Lb) 


Assembly 9E766 Splash Shield 

N80 1921-S2 Screw and Washer N802826-S55M | Screw 5-9 N-m (45-79 In-Lb) 
21-29 N-m (15-21 Ft-Lb) Ref. Oil Dipstick 

9728 Accelerator Cable Bracket Ref. Upper Intake Manifold 


567 19-S2 
9A758 


(Continued) 


Bolt 21-27 N-m (16-19 Ft-Lb) 
Accelerator Cable Assembly 


Ref. instrument Panel 


TV4766A 
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10-02-8 


REMOVAL AND INSTALLATION (Continued) 


Accelerator Linkage 


10-02-8 


Accelerator Control and Kickdown Cable Installation, F- 150-250-350 and Bronco with 5.0L MFI and 5.8L 


MF! Engines 


ex 


FRONT OF VEHICLE 


(6) 


(5) 


AOD AND C6 AUTOMATIC 
TRANSMISSION SHOWN 


VIEW U 


Kickdown Cable Assembly 


Accelerator Pedal Shaft 
Assembly 


(Continued) 


5.8L MFI ENGINE 
OVER 8500 GVW 
VIEW V 


A16196-B 


Part 
Number Description 


70431 Bellcrank Bracket 
9424 Upper Intake Manifold 
6764 Engine Oil Dipstick Tube 


(Continued) 
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10-02-9 Accelerator Linkage 10-02-9 
ee IN NR a a a a 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
6 | 9A758 Throttle Cable Assembly 386 132-S Clip 
7 | 9E766 Splash Shield Ref. Transmission Assembly, C6 


(Continued) TA16196A 


Accelerator Control Cable Installation, E- 150-250-350 with 5.0L MFI and 5.8L MFI Engines 


WH) en 
"ho —aa wo 


a KS, 


—~ SS 


49% 
C= 


Part 
Number Description 


A16198-B 


Part 
Number Description 


6 |— Accelerator Cable Core 
Protector (When Installing 
New Cable, Do Not Remove 
Until Cable is Installed in 
Dash) 

7 | 56719-S2 Screw 17-23N-m 
(13-16 Ft-Lb) 


Part 
Number Description 


9728 Accelerator Cable Bracket 
9424 Upper Intake Manifold 

9726 Accelerator Pedal Shaft 
Assembly 

Screw 21-29 N-m 

(15-21 Ft-Lb) 

Accelerator Cable Assembly 


1 


NO 


W611636-S2 


9A758 
(Continued) 


TA16198A 
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10-02-10 Accelerator Linkage 10-02-10 
a a I ee Fee Eg RO ee pe ee ee 


REMOVAL AND INSTALLATION (Continued) 


Accelerator Control, F-250-350, F-Super Duty with 7.3L Diesel Engine 


V4777-F 


9726 Accelerator Pedal Shaft 9A758 


Assembly 

Screw and Washer 

21-29 N-m (15-21 Ft-Lb) 
Accelerator Cable Bracket 


Screw and Washer 
17-23 N-m (13-16 Ft-Lb) 


Accelerator Pedal Cable 
Assembly 


Screw 2-3 N-m (18-26 In-Lb) 
Spring 
instrument Panel 


N801921-S2 N6 10959-S2 
9737 


Ref. 


9728 
567 19-S2 TV4777A 


(Continued) 
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10-02-11 Accelerator Linkage 10-02-11 


REMOVAL AND INSTALLATION (Continued) 


Accelerator Control, E-250-350 7.3L Diesel Engine 


E/F SERIES 


E/F SERIES 
VIEW Y 


A16200-B 


Part 
Number Description 


Accelerator Pedal Cable 
Assembly 

Accelerator Pedal Shaft 
Assembly 


21-29 N-m (15-21 Ft-Lb) 
6763 Oil Filler Tube 


i W611636-S2 Screw & Washer Assembly 


3 
4 


(Continued) 
(Continued) 
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10-02-12 


REMOVAL AND INSTALLATION (Continued) 


5 | 9737 Spring 

6 | Ref. Accelerator Cable Core 
Protector 

7 | 9728 Accelerator Cable Bracket 


(Continued) 


Accelerator Linkage 


Part 
Number Description 


10-02-12 


| 
Number Description 
567 19-S Screw and Washer 
17-23 N-m (13-16 Ft-Lb) 


TA16200A 


Accelerator Control and Kickdown Cable Installation, F-250 HD, F-350, F-Super Duty with 7.5L MFI Engine 


F-250 HD AND F-350 INSTALLATION 


Part 
Number Description 


9726 Accelerator Pedal Shaft 
Assembly 

Screw and Washer 

21-29 N-m (15-21 Ft-Lb) 
Accelerator Cable Bracket 


N801921-S2 


9728 


(Continued) 


5) 


Ay 


\! 


VIEW 2 
V5933-F 


Part 
Number Description 


57632-S2 Screw and Washer 

21-27 Nem (16-19 Ft-Lb) 
Accelerator Pedal Cable 
Assembly 

Screw 2-3 N-m (18-26 In-Lb) 


9A758 


N6 10959-S2 
(Continued) 
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10-02-13 


Accelerator Linkage 


10-02-13 


REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 
7 |N802989-S Stud, Weld 
N621906-S2 


Nut and Washer 
(Continued) 


4-5 N-m (36-44 In-Lb) 


VIEW Y 


Part 
Number Description 


9726 Accelerator Pedal Shaft 
Assembly 

Screw 21-29 N-m 

(15-21 Ft-Lb) 
Accelerator Cable Assembly 


W611636-S 100 


9A758 
(Continued) 


Part 
Number Description 


Transmission Kickdown 
Cable Assembly 


Belicrank Bracket 
instrument Panel 


TV5933A 


A16190-B 


Part 
Number Description 


567 19-S2 Screw 21-27 Nem 

(16-19 Ft-Lb) 

Accelerator Cable Bracket 
Clip (Accelerator Cable To 
Lifting Eye) 


9728 
37044-S32 


(Continued) 
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10-02-14 Accelerator Linkage 10-02-14 


REMOVAL AND INSTALLATION (Continued) 


Part Part 
Number Description Number Description 
7 | Ref. Accelerator Cable Core 9 | 9A825 Speed Control Actuator 
Protector Assembly 
8 | 95874-S Tie Strap 10 | 17KO56 Lifting Eye 


(Continued) TA16190A 


Accelerator Control, F-Super Duty Commercial Chassis Vehicles, 7.3L Diesel Engine 


Q an 


\ 


0, 


SNS 


Que aie 


FRONT OF VEHICLE 


V6283-C 


Cable 
Bolt 17-23 N-m (13-16 Ft-Lb) 
Bracket 

Bolt 3-5 N-m (27-45 In-Lb) 
Bracket 

Bolt 

Return Spring 


Bolt 3-5 N-m (27-45 Ft-Lb) 
Screw and Washer 

21-29 N-m (15-21 Ft-Lb) 
Pedal Shaft 

Spacer 


N801921-S2 


9725 
9K706 


(Continued) 
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10-02-15 Accelerator Linkage 10-02-15 
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REMOVAL AND INSTALLATION (Continued) 


Accelerator Control Cable Installation, F-Super Duty Motorhome Chassis Vehicles with 7.5L MFI Engine 


BRACKET 
9728 


CABLE ASSEMBLY 


(15-20 FT-LB) VIEW 2 


ADJUSTMENTS 


Transmission Kickdown Cable, C6 Automatic 
Transmission (4.9L Engine) 


Install kickdown cable as outlined in the removal 
and installation portion of this section. 


Ratchet cable adjusting mechanism to correct 
setting by rotating to wide open throttle position 
by hand. 


Remove red spacer or substitute spacer. 


CAUTION: Do not drive vehicle with 
kickdown cable disconnected. If vehicle is 
driven with kickdown cable disconnected, 
severe internal transmission damage may 
occur. The damage may not be immediately 
detectable but results in eventual 
transmission failure. 
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BOLT PEDAL 
21-27 Nem ASSEMBLY 
(15-20 FT-LB) 9725 


ZA SCREW 
3-5 Nem 
p (27-45 IN-LB) 
f 


V6298-B 


Throttle Valve (TV) Control Cable System, AOD 
Automatic Overdrive Transmission 


Refer to Section 07-01C, for TV control cable 
adjustment procedure. 


CAUTION: Do not drive vehicle with throttle valve 
control cable disconnected. If vehicle is driven 
with TV control cable disconnected, severe 
internal transmission damage may occur. The 
damage may not be immediately detectable but 


results in eventual transmission failure. 


10-02-16 Accelerator Linkage 10-02-16 
I a lg OE ee ee eee 


ADJUSTMENTS (Continued) 


Kickdown Rod, C6 Automatic Transmission (7.3L Diesel Only) 


FRONT OF VEHICLE 


' 

VIEW W rt Noe sen OP) 
4 le =o" [ 

A 

\ 

= 


SS —— . 
( ) E- AND F-SERIES 
] VIEW W 
F-SERIES v V9172-A 
Part Part 
Number Description Number Description 
1 | 9726 Accelerator Pedal Shaft 9 | Ref. Bolt 


Assembly 


Accelerator Pedal to 
Throttle Body Lever 


9726 


Accelerator Pedal Shaft 
Assembly 


Nut (3) 5/ 16-18 20-34 Nem 


9A758 


34976-S2 


N6 10959-S2 Screw (2) M-6 x 1.8 x 19 (15-25 Ft-Lb) 
2-4 N-m (18-35 In-Lb) 70471 Spring 
9737 Spring 7E288 Kickdown Rod Assembly 


Accelerator Pedal Return 
Spring 


9741 


Ext. Ring Return (2) 


(Continued) 


Kickdown Rod 


Apply a six-pound weight to the transmission 
kickdown lever. 


Rotate adjusting screw until contact is made 
between screw and spacer, then tighten locknut. 


Remove spacer. 


Rotate throttle to wide open position. 


Insert 1.5mm (.060-inch) spacer between the 
throttle lever and adjusting screw. 


With spacer removed, a gap of 1.7-2.5mm 
(.070-.010 inch) is acceptable. 


Remove the six-pound weight. 
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10-02-17 Accelerator Linkage 10-02-17 


SPECIFICATIONS 


TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont’d) 
|Description | Nm | LF |Description | Nm |r 
21-27 


Accelerator Cable to Instrument 1.7-3.4 (15-30) Accelerator Cable Bracket Screw, 
Panel Screw, F-Series and Bronco F-Series and Bronco with 4.9L MFI, 


with 4.9L MFI Engine 5.0L MFI, 5.8L MFI and 7.5L MFI 


2-3 (18-26) caus 
Accelerator Cable Bracket Screw, 17-23 13-16 
E-Series with 5.0L MFI and 5.8L 
MFI Engines and F-Series with 
Accelerator Cable to Instrument 3-5 (27-45) (98 Diese) Engine 
Panel Screw, F-Super Duty Accelerator Control Splash Shield, (45-79) 
Motorhome Chassis with 7.5L All 
Engine Accelerator Pedal Bracket 21-29 15-21 
| | (36-44) Mounting Screw 


Accelerator Cable to Instrument 
Panel Screw, F-Series with 5.0L 
MFI, 5.8L MFI, 7.5L MFI Engine and 
7.3L Diesel Engine 


Accelerator Cable to Instrument 
Panel Weld Stud, F-Series with 


7.5L Engine 
(Continued) 
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10-03-1 Speed Control 10-03-1 
SECTION 10-03 Speed Control 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS REMOVAL AND INSTALLATION 
Actuator Cable ............cccsceccncecencnnscsnccccccccusecccncces 10-03-20 ACtuUatOr Cable eissiccciscciccsscsscecsccccéususcacusccavesescesee 10-03-13 
DESCRIPTION AND OPERATION Command Switches, Air Bag Steering 
Contact Assembly (Clockspring)...........scscscssesssssens 10-03-4 WG) ads ivncscncecessecocscseddctscccundsaessesuddsecdcescassenese 10-03-18 
Deactivator Switch ..........cccccecccccsccsccccsncccccesccceccccs 10-03-3 Control Switches, Non-Air Bag Steering 
Decreasing Set Spee ...........cccscssscscenscccccccccsscnccces 10-03-3 WINGO) cvsisdacedaccccscecigaacucsscedsiesescevcinncceeswcsucnucevess 10-03-18 
Ground BruSh .........ccccccsccsccnccccecccncccccccccccsccecscecscsce 10-03-4 Deactivator Switch ...........ccccesssecsccccssccsccsescnscsccces 10-03-19 
Increasing Set Speed.............cccesesccccccccsecccececcceccees 10-03-3 Electronic Servo Assembly ...........ccccccccccccccececscecs 10-03-11 
Programmable Speedometer / Odometer Speed Control Servo and Bracket 
Module (PSOM).........cccssccccsccscecccccccneccnssccscenececacs 10-03-3 PSGOIDIY wisasscacisecacicvsciecedecesesciecasersuducsdesenoaweses 10-03-11 
FO GUT oosioaccecdcciwbncwecscceseacvaqwacondeuaweudsccestewessvonssees 10-03-4 SPECIAL SERVICE TOOLS/EQUIPMENT ..........sssssse 10-03-20 
System Activation..............ccccccsccssecececccececcncccesscenss 10-03-3 SPECIFICATIONS. ..........cccccccscecsvcnsccccccesscenscsssccscecces 10-03-20 
DIAGNOSIS AND TESTING VEHICLE APPLICATION .......ccccscccccncccccccccccsccnsccssscccecs 10-03-1 
Diagnosis Guldes..............cccsssccssssccenscessccsccncnscecsces 10-03-7 
Visual INSPOECtiON .........cccsccccccrscccescccccncsnscsececcnccccess 10-03-5 


VEHICLE APPLICATION 


Econoline, F-Series and Bronco 


DESCRIPTION AND OPERATION 


The speed control system is designed to automatically 
maintain vehicle speed at any driver-selected speed 
above approximately 30 mph and below 
approximately 125 mph. The system is comprised of 
an electronic servo which consists of a throttle 
actuator with integrated electronics and other parts 
including an actuator cable, horn relay, driver control 
switches, a brake lamp switch and a deactivator 
switch. The speed signal is generated by the 
Programmable Speedometer /Odometer Module 
(PSOM). The electronic servo is mounted in the engine 
compartment as shown and is connected to the 
throttle linkage with an actuator cable. 
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10-03-2 Speed Control 10-03-2 
ee ene en A 


DESCRIPTION AND OPERATION (Continued) 


Speed Control System Components 


(66 


CECE 
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2 et 
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, as 


14K730 
9A825 


Panel, Junction Block 


Actuator Assembly, Speed 
Control 


9C735 Servo Assembly, Speed 
Control 


Wiring Assembly, Speed 


14401 


Control N804323-S Clip 
N620421-S2 Nut 95875 Strap 
N605786-S6 Bolt 15-18 N-m (12-13 Ft-Lb) 9D930 Wiring Assembly, Fuel 


Charge 
Map Sensor Line 


Screw 10-13N-m 
(62-88 In-Lb) 


N8065 15-S2 


Ref. 


(Continued) 
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10-03-3 Speed Control 10-03-3 


DESCRIPTION AND OPERATION (Continued) 


Deactivator Switch 


The deactivator switch is provided as an additional 
redundant safety feature in the system. Normally, 
when the brake pedal is depressed, an electrical 
signal from the brake lamp circuit to the amplifier will 
turn off the system. Under increased brake pedal 
efforts (22-45 N-m | 17-33 ft-Ib|), the deactivator 
switch mounted in the brake line will open and remove 
power to the speed control actuator clutch, releasing 
the throttle independent of the amplifier control. 


Deactivator Switch 


DEACTIVATOR SWITCH 
ASSEMBLY 


WIRING 
ASSEMBLY 


VEHICLE 
ECONOLINE 
DEACTIVATOR SWITCH 


WIRING 
ASSEMBLY 


DEACTIVATOR 
SWITCH 
ASSEMBLY 


FENDER 
APRON 


BRONCO 
V9175-A 


Programmable Speedometer / Odometer 
Module (PSOM) 


All vehicles are equipped with the Programmable 
Speedometer / Odometer Module (PSOM) and use the 
speed signal generated by the PSOM as the input 
signal to the speed control servo. 


System Activation 


To operate the speed control system, the engine must 
be running and the vehicle speed must be greater than 
48 km/h (30 mph). Under these conditions, the 
system is activated by pressing the ON switch in the 
steering wheel. Then, the operator must depress and 
release the SET/ ACCEL switch. This will result in the 
current speed being maintained until a new speed is 
set, the brake pedal is depressed, the clutch pedal is 
depressed on manual transmission vehicles, or the 
OFF switch is depressed. Only one switch button 
should be depressed at a time because the speed 
control system will accept only one command at a 
time. 


Increasing Set Speed 
Accel 


A continuous depression of the SET/ ACCEL switch 
will cause a smooth increase in vehicle speed. Upon 
release of the SET/ ACCEL switch the new vehicle 
speed will be maintained. 


The vehicle speed can be manually increased at any 
time by depressing the accelerator until the higher 
speed is reached and stabilized, then depressing and 
releasing the SET/ ACCEL switch. 


Tap-Up 


Current vehicle set speed may be increased 1.6 km/h 
(1 mph) by a momentary tap of the SET/ ACCEL 
switch. Multiple taps of the SET/ ACCEL switch will 
cause vehicle speed to increase in increments of 1.6 
km/h (1 mph). For example, if currently set at 50 mph 
then five taps will increase vehicle speed and set it at 
55 mph. 


Decreasing Set Speed 
Coast 


A continuous depression of the COAST switch will 
cause a smooth decrease in vehicle speed. Upon 
release of the COAST switch the new vehicle speed 
will be maintained. 


The vehicle speed can be manually decreased at any 
time by momentarily depressing the brake pedal until 
the lower speed is reached and stabilized, then 
depressing and releasing the SET/ ACCEL switch. 


lf vehicle speed is reduced below 48 km/h (30 mph) 
then the driver must manually increase the speed to 
over 48 km/h (30 mph) and reset the system. 


Tap-Down 


Current vehicle set speed may be decreased 1.6 
km/h (1 mph) by a momentary tap of the COAST 
switch. Multiple taps of the COAST switch will cause 
vehicle speed to decrease in increments of 1.6 km/h 
(1 mph). For example, if currently set at 55 mph then 
five taps will decrease vehicle speed and set it at 50 
mph. 
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10-03-4 Speed Control 10-03-4 
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DESCRIPTION AND OPERATION (Continued) 


Resume 


When the speed control system is disabled by 
pressing the brake pedal or clutch pedal if so 
equipped, the previous set speed may be 
re-established by momentarily depressing the 
RESUME switch. The RESUME feature will not 
function if the system has been turned off with the OFF 
switch or if the ignition switch is turned off. If the 
vehicle speed has dropped below 48 km/h (30 mph) 
then RESUME will not function until the vehicle speed 
becomes greater than 48 km/h (30 mph). 


Contact Assembly (Clockspring) 


The contact assembly provides electrical interface 
between the steering column and the control switches 
in the steering wheel. 


Ground Brush 


The speed control ground brush assembly provides an 
electrical ground path between the steering wheel and 
steering column. 


Speed Control Switch and Wiring Installation, Econoline 


V8704-B 
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10-03-5 Speed Control 10-03-5 


DESCRIPTION AND OPERATION (Continued) 


Horn and Speed Control Switch and Wiring Installation, Motorhome and Commercial F-Super Duty Chassis 


Speed Control Switch Installation, Any concerns found by the visual inspection should be 
F-150-250-350, F-Super Duty Chassis Cab and corrected before further tests of the speed control 
Bronco system are made. The following items should be 
inspected. 
STEERING WHEEL 
ASSEMBLY-3600 @ If the amber RABS indicator in the instrument cluster 


SOaNIBAD stays lit when the ignition switch is in the RUN 

13K802 position, then refer to servicing the rear anti-lock 
brake system before continuing with the speed 
control diagnostics. 


@ Does the horn work? If not, check the horn circuit 
fuse, horn relay and horn circuit wiring. 


@ Do the stoplamps light when the brake pedal is 
depressed? If not, check the stoplamp circuit fuse, 
stoplamps, wiring and stoplamp switch. 

SPEED CONTROL 
SWITCHES Electronic Servo Assembly 
eee Check for unseated connectors at the speed control 
servo assembly. 


@ Look for loose or unseated connector pins. 
@ Check for broken wires at the connectors. 
Actuator Cable 


DIAGNOSIS AND TESTING 


Visual Inspection 


Visual inspection is an important part of diagnosis. The 
visual inspection should be done to locate obvious 
reasons for customer concern. 


@ Misadjusted cable. If misadjustment is suspected, 
readjust according to procedure above. 


@ Broken actuator cable. 
When performing visual inspection, check all items for 
abnormal conditions. Look for such items as bare, 
broken or disconnected wires. For the speed control 
to function properly, the servo (throttle actuator) and 
throttle linkage should operate freely and smoothly. 


Speed Control Diagnostic Sequence 


NOTE: If amber RABS light remains ON, refer to 
Section 06-O9A. 
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DIAGNOSIS AND TESTING (Continued) 


Wiring Diagram, Speed Control System 


See EVTM for more 


details of this circuit 


ECONOLINE 


RABS II 
REAR AXLE 
SENSOR 


SPEED 
CONTROL 
RABS II SWITCH 
TEST ASSEMBLY 
CONNECTOR : : 
; ! 679 fm GY/BK 
® @ 
519 | LG/BK 523  R/PK 
RABS II 
MODULE 
| = Ss 
® @ 
STOP LAMP 
SWITCH 
519 [i LG/BK 523 [a R/PK 810 MR/LG 
CLUTCH 
SWITCH 
(IF PRESENT) 
HORN RELAY 
L@ SPEED 
CONTROL 
SERVO/ 
AMPLIFIER 
ASSEMBLY 
676 (P/O) 
810 (R/LG) 
296 (W/P) 
133 (BK) 
151 (LB/BK) 
511 (LG) 
679 GY/BK 
C180 
SPEED CONTROL SERVO/AMPLIFIER ASSEMBLY 
L7315-A 
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DIAGNOSIS AND TESTING (Continued) 


|Description | Pint =| ckt# | WireColor_ 
Speed Control Connector 

_notused | 

| notued =| 2 TT 

| SpeedSignai = | 3 | 679 || GY/BK 


Stoplamp Switch 511 LG 

Feed 

Command Signal re ae LB/BK 
Command Return 

to Ground 

KeyOn—+i2v | 7 | 296 | WP __ 


(Continued) 


Speed Control 


|__Description | _Pin# | ckt# | WireColor_| 
es 


Deactivator R/LG 
Switch 
Ground to Speed 676 PK/O 
Signal 


Deactivator Switch Connector 


| —(Desactivator Switch Connector 
| BatteryFeed | 1 | 10 | GR 
| ServoAssembly | 2 | 810 | RG 
| BatteryFeed | 1 | to | GR 
| ServoAssembly | 2 | 511] Ga 


10-03-7 


Diagnosis Guides 


|_ Diagnostic Test_ | Symptom 
PB NoPowerToServo 


Steering Wheel ‘‘ON”’ Switch 
inoperative 


(Continued) 


| DiagnosticTest_ | Symptom 
EC Speed Control Surges 
| FL COAST/TAP-DOWN inoperative 
|G SET/ACCEL/TAP-UP inoperative 
pH | RESUME Inoperative 
LK OFF Switchinoperative 


SPEED CONTROL INOPERATIVE — TESTA 


TEST STEP RESULT Be ACTION TO TAKE 
| A1 | VISUAL CHECK 
@ Perform visual check. 


@ Disconnect harness connector from the servo 
assembly. 

@ Use Rotunda Digital Volt Ohmmeter 014-00407, or 

equivalent, to make the specified measurements at 

the harness connector. 


| A3_ | VERIFY THERE IS POWER TO SERVO 


@ With the ignition switch in RUN, measure voitage 


Battery voltage Module has power, GO to 
A4. 


between Pin 7 (B+, Circuit 296) and Pin 10 (GND, (12v nom.) 
Circuit 676). Open circuit (0 P| No power, GO to B1. 
volts) 


| A4 | CHECK FOR STUCK BRAKE SWITCH 


@ With no brakes applied, measure the voltage 
between Pin 4 (BRK, Circuit 511) and Pin 10 (GND, 
Circuit 676). 


CHECK BRAKE /CLUTCH CIRCUIT 


@ With the ignition switch in OFF position, measure 
the resistance between Pin 4 (BRK, Circuit 511) and 
Pin 10 (GND, Circuit 676). 


Open circuit (0 > 
volts) 


Battery voltage > 
(12v nom.) 


Switch is not stuck on, 
GO to AS. 


Switch is stuck on, 
REPLACE brake switch. 


Less than 20 
ohms 


Greater than 20 ad 
ohms 


Brake input Circuit OK, 
GO to A6. 


Brake light bulbs blown or 
brake circuit open, 

SERVICE circuit including 
clutch switch. 
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DIAGNOSIS AND TESTING (Continued) 


SPEED CONTROL INOPERATIVE — TEST A (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
| AG | CHECK DEACTIVATOR CIRCUIT 


@ With ignition switch in OFF position, and with no Battery voltage There is power, GO to A7. 
brakes applied, measure the voltage between Pin 9 (12v nom.) 
(Deactivator, Circuit 810) and Pin 10 (GND, Circuit Open circuit (0 No power from 


676). volts) deactivator. GO to C1. 


| A7 | CHECK FOR STUCK ON SWITCH 


@ Withno steering wheel switches depressed, Open circuit (0 ‘‘ON”’ switch not stuck, 
measure the voltage between Pin 5 (COMMAND, volts) GO to A8. 
Circuit 151) and Pin 10 (GND, Circuit 676). Battery voltage REPLACE switch. 


(12v nom.) 


| A8 | CHECK ON SWITCH OPERATION 


@ With ignition switch in OFF position with steering Battery voltage ON switch OK, GO to Ag. 
wheel ON switch depressed, measure voltage (12v nom.) 
between Pin 5 (COMMAND, Circuit 151) and Pin 10 Open circuit (0 “ON” switch not 


(GND, Circuit 676). volts) functioning GO to D1. 


| AQ | CHECK FOR STUCK COMMAND SWITCHES 


@ With ignition switch in OFF position and with no Greater than 3k No stuck switches, GO to 
steering wheel switches depressed, measure the ohms A10. 
resistance between Pin 5 (COMMAND, Circuit 151) 
and Pin 6 (COMMAND RTN, Circuit 133). 


Less than 3k ohms One of the command 
switches is stuck, 
REPLACE switch. 


| A10 | CHECK SET/ ACCEL SWITCH OPERATION 


@ With ignition switch in OFF position and with the Approx 680 ohms Switch is OK, GO to A11. 
SET/ACCEL switch depressed, measure the ee 
resistance between Pin 5 (COMMAND, Circuit 151) ih bs ae eee ee 
and Pin 6 (COMMAND RTN, Circuit 133). chime 


| A11 | VERIFY SPEED SIGNAL 


@ Operate vehicle by raising the rear wheels. Set 4-5 volts Speed signal OK, GO to 
speed at 30 MPH. Use an AC voltmeter to measure A12. 
the voltage between Pin 3 (SPEED SIG, Circuit 130) 


and Pin 10 (GND, Circuit 131). No reading SERVICE Programmable 


Speedometer /Odometer, 
GO to Section 13-02, 
Speedometer / Odometer. 


| A12 | CHECK FOR BROKEN OR BOUND ACTUATOR CABLE 


@ Remove actuator cable from servo assembly, check Cable is OK REPLACE servo 
for broken cable by pulling on cable and noting assembly. 


throttle movement. Binding or broken SERVICE cable. 
cable. 


NO POWER TO SERVO — TEST B 


RESULT ___[_ ACTION TO TAKE 


MAKE SURE STEP A3 HAS BEEN DONE 
GO to B2. 


| B2 | CHECK IGNITION CIRCUIT 


@ With ignition switch in the RUN position, measure 


Battery voltage > Ignition circuit OK, GO to 


the voltage between Pin 7 (B+, Circuit 296) and (12v nom.) B3. 
ground point on the chassis. Open circuit (0 > ignition input is open 
volts) circuit, REPLACE fuse or 


SERVICE as required. 


| B3_ | CHECK MODULE GROUND CIRCUIT 


@ With ignition switch in ‘‘OFF’’ position, measure the 


Open Circuit P! GND circuit open, 


resistance between Pin 10 (GND, Circuit 131) and SERVICE as required. 
ground point on the chassis. Less than 1 ohm P| Module power OK, repeat 
Test A3. 
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DIAGNOSIS AND TESTING (Continued) 


NO POWER ON DEACTIVATOR SWITCH INPUT — TEST C 


RESULT ___D|_ACTIONTOTAKE 


| C2 | CHECK DEACTIVATOR SWITCH 


@ Remove body harness connector from deactivator 
switch. Measure the resistance between the two 
pins of the deactivator switch with no brakes 
applied. 


VERIFY THERE IS POWER AT DEACTIVATOR HARNESS 
CONNECTOR 


@ Measure voitage between Pin 1 (Circuit 10) of the 


Less than 1 ohm P| Deactivator switch OK, 


GO to C3. 


Deactivator switch 
defective, REPLACE 
switch. 


Greater than 1 
ohm 


Battery voltage > 


Power at connector OK, 


deactivator switch harness connector and chassis (12v nom.) GO to C4. 
ground. Open circuit (0 P| SERVICE for blown fuse 
volts) or open in deact circuit. 


CHECK FOR OPEN CIRCUIT BETWEEN DEACTIVATOR 
SWITCH AND SERVO 


@ Measure resistance from Pin 2 (Circuit 810) of 
deactivator switch and Pin 9 (DEACT) Circuit 810) of 
service assembly of servo assembly. 


Less than 1 ohm id 


Open circuit (0 > 
volts) 


REPEAT Test A6. 


Open in wire harness. 
SERVICE as required. 


STEERING WHEEL “ON” SWITCH INOPERATIVE — TEST D 


TEST STEP RESULT >  ACTIONTO TAKE 


a Fe ee 
| D2 | CHECK FOR OPEN CIRCUIT IN SWITCH GROUND 


@ With horn depressed measure voltage between Pin 
6 (COMMAND RTN, Circuit 133) and chassis 
ground. 


Battery voltage BP) REPLACE “ON” switch. 
(12v nom.) 


Open circuit (0 P| Open circuit or blown fuse 
volts) in horn relay feed or open 
circuit in switch ground, 

SERVICE as required. 


SPEED CONTROL SURGES — TESTE 


RESULT ____D|_ACTIONTOTAKE 


CHECK FOR BINDING IN ACTUATOR 
CABLE / THROTTLE BODY LINKAGE 


COAST/TAP-DOWN FUNCTION INOPERATIVE — TEST F 


TEST STEP RESULT >) ACTION TO TAKE 
SETUP 
@ Disconnect 10 way connector from servo assembly. 


| F2 | CHECK “COAST” SWITCH OPERATION 


@ With ignition switch in OFF position and with 
“COAST” switch depressed, measure the 
resistance between Pin 5 (COMMAND, Circuit 151) 
and Pin 6 (COMMAND RATN, Circuit 133) while 
rotating steering wheel through full range. 


No binds P| REPLACE servo and 
7 verify condition does not 
exist. 


Binds or loose P| SERVICE as required. 
bracket. 


Approx 120 ohms P| COAST switch OK, GO to 
F3. 


Less than 114 0r P| REPLACE switch. 
greater than 126 
ohms 
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DIAGNOSIS AND TESTING (Continued) 


COAST/TAP-DOWN FUNCTION INOPERATIVE — TEST F (Continued) 


TEST STEP RESULT P| ACTION TO TAKE 
| F3__ | CHECK COMMAND SWITCH RETURN CIRCUIT 


@ Measure the resistance between Pin 6 (COMMAND 
RTN, Circuit 133) and Pin 10 (GND, Circuit 676). 


Open circuit P|) REPLACE servo 
assembly. 


Less than 1 ohm P| Switch return is 
incorrectly grounded. 
SERVICE as required. 


ACCEL/TAP UP FUNCTION INOPERATIVE — TEST G 


TEST STEP RESULT P| ACTION TO TAKE 
| G1 | SETUP 
@ Disconnect 10 way connector from servo assembly. 


| G2 | CHECK “ACCEL/TAP-UP” SWITCH OPERATION 


@ With ignition switch in OFF position and with 
‘‘ACCEL/TAP-UP”’ switch depressed, measure the 
resistance between Pin 5 (COMMAND, Circuit 151) 
and Pin 6 (COMMAND RTN, Circuit 133) while 
rotating steering wheel through full range. 


| G3_ | CHECK COMMAND SWITCH RETURN CIRCUIT 


@ Measure the resistance between Pin 6 (COMMAND 
RTN, Circuit 183) and Pin 10 (GND, Circuit 676). 


ACCEL/TAP-UP OK, GO 
to G3. 


REPLACE switch. 


Approx 680 ohms 


Less than 646 or > 
greater than 714 
ohms 


REPLACE servo 
assembly. 


Open circuit > 


Switch return is 
incorrectly grounded. 
SERVICE as required. 


Less than 1 ohm 


RESUME FUNCTION INOPERATIVE — TESTH 


TEST STEP RESULT ~) ACTION TO TAKE 


| H1 | SETUP 
@ Disconnect 10 way connector from servo assembly. 
| H2 | CHECK RESUME SWITCH OPERATION 


@ With ignition switch in OFF position and with 
RESUME switch depressed, measure the 
resistance between Pin 5 (COMMAND, Circuit 151) 
and Pin 6 (COMMAND RTN, Circuit 133) while 
rotating steering wheel through full range. 


| H3_ | CHECK COMMAND SWITCH RETURN CIRCUIT 


@ Measure the resistance between Pin 6 (COMMAND 
RTN, Circuit 133) and Pin 10 (GND, Circuit 676). 


Approx 2200 > 
ohms 


Less than 2090 or > 
greater than 2310 
ohms 


“RESUME” OK, GO to 
H3. 


REPLACE switch. 


REPLACE servo 
assembly. 


Open circuit > 


Switch return is 
incorrectly grounded. 
SERVICE as required. 


Less than 1 ohm 


NO BRAKE SWITCH SHUT OFF — TEST J 


TEST STEP RESULT > ACTION TO TAKE 
| Ji | SETUP 
@ Disconnect 10 way connector from servo assembly. GO to J2. 


CHECK FOR BINDS IN ACTUATOR CABLE / THROTTLE 
BODY ATTACHMENT 
@ Check for binding of actuator cable. No binds P! GOtou3. 
Binds P|) SERVICE as required. 
| J3__| CHECK BRAKE SWITCH OPERATION 
@ With brakes applied, measure the voltage between Battery voltage P| REPLACE servo 
Pin 4 (BRK, Circuit 511) and Pin 10 (GND, Circuit (12v nom.) assembly. 
676). Open circuit (O P| Switch not functioning, 
volts) REPLACE or SERVICE. 
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DIAGNOSIS AND TESTING (Continued) 


SPEED CONTROL WILL NOT TURN OFF WITH ‘“‘OFF’’ SWITCH — TEST K 


TEST STEP RESULT P| ACTION TO TAKE 
| K1 | SETUP 
@ Disconnect 10 way connector from servo assembly. 


| K2_ | CHECK OFF SWITCH OPERATION 


@ With ignition switch in OFF position and with OFF Less than 4 ohms P| REPLACE servo 
switch depressed, measure the resistance between assembly. 
Pin 5 (COMMAND, Circuit 151) and Pin 6 6 ct 
(COMMAND RTN, Circuit 133) while rotating ieaenials Orr owen net 


steering wheel through full range. ohms ene REPLACE 


REMOVAL AND INSTALLATION 


Electronic Servo Assembly Speed Control Servo Rotor 
Removal 


Remove battery from battery tray (Econoline 
only). 


Remove battery tray (Econoline only). 


Remove two screws that mount speed control 
bracket to vehicle. 


Disconnect speed control 10-way connector. 


Depress accelerator, then push locking arm on 
actuator assembly cap and rotate cap 
counterclockwise. 


Remove cable ball slug from servo rotor. 


Gently pry up the arm slightly with a small 

screwdriver, and at the same time push the ball 

slug out of the servo rotor slot. Excessive 

bending of the arm will cause it to break. DO 

NOT USE servos with damaged or missing LIFT ABOUT 
locking arms. ne 


8. Remove bracket from the servo assembly; keep 
bracket and three screws for reuse. 
installation 
1. Remove cable from nesting slot located in cap 
and make sure seal is present and pressed into 
position. Speed Control Servo and Bracket Assembly 
Lock cable ball in slot located in servo rotor. Installation 


Pull cable taut at end opposite servo assembly. 
Insert cap locking tabs into servo slots as shown 
in this section. 


Rotate cap clockwise until locking arm engages 
locking tab on servo assembly. DO NOT USE 
servos with damaged or missing locking 


arms. 


Attach bracket to servo with three screws. 
Tighten to 10-13 N-m (7-10 ft-lb). 


Attach speed control 10-way connector to speed 
control actuator. 


Make sure the rubber seal is fully seated on 
actuator cable cap. 


Depress accelerator pedal if cable is attached to 
throttle and lock cable ball in slot located in servo 
pulley. 


Release accelerator cable or pull cable at throttle 
end. 


Insert cap locking tabs into servo slots as shown. 


Rotate cap clockwise until locking arm engages 
locking tab on servo. 
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REMOVAL AND INSTALLATION (Continued) 


8. Position actuator and bracket assembly and 11. Install battery (Econoline only). 

mount with two screws. NOTE: On vehicles equipped with EEC, when the 
9. Adjust actuator cable as described. battery is disconnected and reconnected, some 
10. Install battery tray (Econoline only). abnormal drive symptoms may occur while the 


Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Speed Control System Components 


FRONT OF 
VEHICLE 


FRONT OF 
VEHICLE 


CABLE INSTALLATION 
TO SERVO AND BRACKET ASSEMBLY 


DEACTIVATOR SWITCH 


V8461-B 


90734 Servo and Bracket Assembly LH Side of Fender Apron 


Switch Assembly — Speed 


N6 10958-S36 Screw 

9A825 Actuator Assembly 

12A581 Wiring Assembly 
(Continued) 


Control 

Wiring Assembly 
Frame Rail 
Actuator Cable Cap 
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REMOVAL AND INSTALLATION (Continued) 


Actuator Cable 4. Remove actuator cable from accelerator cable. 
Removal installation 
1. Remove actuator cable from servo assembly as 1. Snap actuator cable onto accelerator cable. 
described in this section. 2. Snap actuator cable to throttle cable bracket. 
2. Remove engine cover from inside of vehicle, if 3. Attach actuator cable to servo assembly as 
necessary, to reach throttle bracket (Econoline described in servo assembly installation 
only). 


4. Adjust actuator cable as described in this 


3. Remove actuator cable from throttle bracket. section. 


Speed Control Servo and Cable Installation, 4.9L MFI Engine 


Ae, 


V8465-A 


Actuator Assembly 


Part 

‘tom | number _|pescrotion 
SE fren Brake Cylinder Assembly 

Servo and Bracket Assembly 12A581 Wiring and Connector 

Accelerator Cable Assembly = Throttle Bracket Assembly 


(Continued) TV8465A 
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REMOVAL AND INSTALLATION (Continued) 


Speed Control and Cable, Installation, 5.0L and 5.8L MFI Engines 


FOR 5.0L & 5.8L ENGINES 
VIEW A 


FRONT OF VEHICLE 


Part 
Number Description 


9A825 Actuator Assembly 

9D726 Clip 

— Throttle Bracket Assembly 
— Accelerator Cable Assembly 


(Continued) 


V8463-B8 


Transmission Kick-Down 
Cable 


Servo and Bracket Assembly 
Wiring Assembly 
Brake Cylinder 


Part 
Number 
9C734 


12A581 


TV8463A 
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REMOVAL AND INSTALLATION (Continued) 


Speed Control and Cable Assembly, Installation, 7.5L MFI Engine 


F-SERIES AND BRONCO 


Part 
Number Description 


90735 Servo and Bracket Assembly 
9A825 Actuator Assembly 

N605786-S6 Bolt 15-18 N-m (12-13 Ft-Lb) 
— Clamp 


(Continued) 


Part 
Number Description 


14401 Wiring Assembly 
N804323-S Clip 

Ref. Engine Assembly 
Ref. Connector, Wiring 
Ref. Cable, Actuator 
Ref. Cable, Throttle 


1993 Econoline /F-150, F-250, F-350/ Bronco/F-Super Duty Powertrain /Drivetrain Aug 1992 
DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


10-03-16 Speed Control 10-03-16 
aa a ag aa re pa a em a a a a ee Oe ee eee 


REMOVAL AND INSTALLATION (Continued) 


Speed Control Servo and Cable, Installation, 7.3L Diesel Engine 


V8469-A 


Part 
Number Description 


— Accelerator Cable Assembly 
12A581 Wiring Assembly 

9C734 Servo and Bracket Assembly 
_— Brake Cylinder Assembly 


TV8469A 


Part 
Number Description 


9A825 Actuator Assembly 
95874-S Strap 

— Existing Bracket 
— Existing Screws 


(Continued) 


Speed Control Servo and Cable Installation, 7.3L Diesel Engine, F-Series and Bronco 


V9177-A 
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REMOVAL AND INSTALLATION (Continued) 


Part 
Number Description 


9C734 Servo Assembly 
9A825 Actuator Assembly 


Part 
Number Description 


9A758 Cable, Accelerator 
9728 Bracket, Throttle 


N608902-S2 Bolt 15-18 N-m (12-13 Ft-Lb) N804323-S Clip 
9A825 Clip 95B74 Strap 
Ref. Air Cleaner Assembly 12A581 Wiring Assembly 


12A Wiring Assembly 


(Continued) 


Speed Control Servo and Cable, Lightning Truck 


FRONT OF 
VEHICLE 


FRONT OF VEHICLE 
KK Fr). FRONT OF 
Ke VEHICL 
Bre S f& 


VIEW A 


VIEW SHOWING INSTALLATION VIEW SHOWING 
OF THE ACTUATOR CABLE TO INSTALLATION OF ACTUATOR’ VIEW SHOWING ACTUATOR/ACCELERATOR 
ACCELERATOR CABLE ASSEMBLY | ACCELERATOR CABLES TO THROTTLE BODY CABLE ROUTING 


V9178-A 


N608902-S2 Bolt 15-18 N-m (12-13 Ft-Lb) 


Ref. Wiring Assembly 
Ref. Cable, Throttle 
Ref. Cable, Actuator 


Servo and Bracket Assembly 
Actuator Assembly 


(Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Command Switches, Air Bag Steering Wheel 
Removal 


1. 


Command Switches Air Bag Steering Wheel, Removal 


Disconnect battery ground cable and air bag 
backup power supply. Refer to Section 11-04C. 


WARNING: THE BACKUP POWER SUPPLY 
MUST BE DISCONNECTED BEFORE ANY AIR 
BAG COMPONENT IS SERVICED. 


Remove four nut and washer assemblies retaining 
air bag module to steering wheel and lift module 
away from steering wheel. 


Disconnect air bag electrical connector from 
clockspring contact connector. 


installation 


1. 


2. 


Position speed control switches onto steering 
wheel and install retaining screws. 


Connect wiring harness to horn button wires at 
each upper connector and wrap each upper 
connector with electrical tape. Reinstall all 

horn/ speed control wires in steering wheel clips. 


Connect speed control/horn black wire harness 
connector t clockspring contact connector. Make 
sure wires are positioned so that no interference 
is encountered when installing air bag module. 


Position air bag module on steering wheel so that 
clockspring contact connector can be connected 
to the air bag module. 


Install air bag module on steering wheel and install 
four nut and washer assemblies. Tighten to 4-5.6 
N-m (35-50 in-lb). 


Speed Control 


10-03-18 


Remove air bag module from steering wheel. 


WARNING: PLACE AIR BAG MODULE ON 
BENCH WITH TRIM COVER FACING UP. 


Disconnect horn/ speed control blackwire 
harness connector at clockspring contact 
connector located in upper center of steering 
wheel. 


Remove two retaining screws from base of each 
speed control switch. 


Remove electrical tape from wire connectors 
located at each upper clip in steering wheel. 


Disconnect speed control switch wires from 
untaped wire connectors and remove switches. 


V8704-B 


Connect air bag backup power supply and 
battery ground cable. 


NOTE: On vehicles equipped with EEC, when the 
battery is disconnected and reconnected, some 
abnormal drive symptoms may occur while the 
Powertrain Control Module (PCM) relearns its 
adaptive strategy. The vehicle may need to be 
driven 10 miles or more to relearn the strategy. 


Control Switches, Non-Air Bag Steering Wheel 
Removal and Installation 


1. 


Unsnap the horn cover from the steering wheel by 
grasping the sides of the horn cover and pulling 
toward yourself. 


Disconnect the horn/ speed control wire harness 
and remove the horn cover from the steering 
wheel. 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove the three screws attaching the horn 4. Remove the speed control switches from the 
lower contact plate to the back side of the horn lower contact plate by squeezing the switch 
cover. retaining tabs. 


For installation, follow removal procedures in reverse 
order. Tighten the two lower contact plate attaching 
screws to 2.0-2.3 N-m (18-20 in-Ib). 


Control Switches, Non-Air Bag Steering Wheel 


VIEW IN CIRCLE B 


Deactivator Switch 2. Unscrew switch and remove. 


Removal and Installation For installation, follow removal procedures in reverse 
, ; order. Tighten switch to 15-20 Nem (12-14 ft-lb) and 
1. Disconnect deactivator switch connector. : 
Deactivator switch is located inside front frame bleed brake lines as described in Section 06-09. 


rail by left front door, Econoline, and top of frame 
rail under brake master cylinder, F-Series and 
Bronco. 
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REMOVAL AND INSTALLATION (Continued) 


Set throttle plate to closed position. 


Pull on the actuator cable to take up any slack. 
Back off at least one notch so that there is 1mm 


Deactivator Switch 


DEACTIVATOR SWITCH 
ASSEMBLY 
(.040 inch) of slack in the cable. The cable must 


not be pulled tight for proper operation. 


While holding the cable, insert the retaining clip 
and snap securely. 


WIRING 
ASSEMBLY 


! 


FRONT OF 


VEHICLE SPECIFICATIONS 


ECONOLINE 
DEACTIVATOR SWITCH 


TORQUE SPECIFICATIONS 


Description | Nm | Lb-Ft 


Servo Bracket Screws 62-88 
(in-Lb) 


Servo Bracket Bolt Ce 
Deactivator Switch | 1520 | i214 | 


Air Bag Module Nuts 36-49 
(In-Lb) 
FENDER 


APRON SPECIAL SERVICE TOOLS/EQUIPMENT 


WIRING 
ASSEMBLY 


DEACTIVATOR 
SWITCH 
ASSEMBLY 


ROTUNDA EQUIPMENT 


Tool Number Description 
014-00407 Digital Volt Ohmmeter 


BRONCO 
V9175-A 


ADJUSTMENTS 


Actuator Cable 


1. Remove cable retaining clip from actuator cable 
at throttle bracket. 
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INTRODUCTION 


Most threaded fasteners are covered by specifications that define required mechanical properties, 
such as tensile strength, yield strength, proof load and hardness. These specifications are carefully 
considered in initial selection of fasteners for a given application. To assure continued satisfactory 
vehicle performance, replacement fasteners used should be of the correct strength, as well as the 
correct nominal diameter, thread pitch, length, and finish. 


Most original equipment fasteners (English system or Metric) are identified with markings or 
numbers indicating the strength of the fastener. These markings are described in the pages that 
follow. Attention to these markings is important in assuring that the proper replacement fasteners 
are used. 


Further, some metric fasteners, especially nuts, are colored blue. This metric blue identification is in 
most cases a temporary aid for production start-up, and color will generally revert to normal black or 
bright after start-up. 


English system and metric system fasteners are available through your Ford Parts and Service opera- 
tion. 


NOMENCLATURE FOR BOLTS 


(ENGLISH) INCH SYSTEM METRIC SYSTEM 
Bolt, 1/2-13x1 Bolt M12-1.75x25 


— 


D 


= 


| 
pPp—-—_ 


jean 


G— Grade Marking P— Property Class* 
(bolt strength) (bolt strength) 

L— Length, (inches)* * L— Length (millimeters)* * 

T— Thread Pitch T— Thread Pitch (thread width 
(thread/inch) crest to crest mm) 

D— Nominal Diameter D— Nominal Diameter 
(inches) (millimeters) 


*The property class is an Arabic numeral distinguishable from the slash SAE English grade system. 
**The length of all bolts is measured from the underside of the head to the end. 
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BOLT STRENGTH IDENTIFICATION 
(ENGLISH) INCH SYSTEM 


Sy 
Grade 1 or 2 Ww, Grade 5 Grade 8 


English (Inch) bolts—Identification marks correspond to bolt strength—increasing number of 
slashes represent increasing strength. 


METRIC SYSTEM 


Metric bolts—Identification class numbers correspond to bolt strength—increasing numbers repre- 
sent increasing strength. Common metric fastener bolt strength property are 9.8 and 10.9 with the 
class identification embossed on the bolt head. 


HEX NUT STRENGTH IDENTIFICATION 
(ENGLISH) INCH SYSTEM METRIC SYSTEM 


Grade Hex Nut Hex Nut Class Hex Nut Hex Nut 
Grade 5 Grade 8 Property Property 
Class 9 Class 10 
identification identification 
3 Dots 6 Dots Arabic 9 Arabic 10 


Increasing dots represent increasing strength. May also have blue finish or paint daub on hex flat. 


Increasing numbers represent increasing strength. 


OTHER TYPES OF PARTS 


Metric identification schemes vary by type of part, most often a variation of that used of bolts and 
nuts. Note that many types of English and metric fasteners carry no special identification if they are 
otherwise unique. 


i oT 
©) 


—Stamped U-Nuts ©) CG) (C) 


CLASS CLASS CLASS 
10.9 9.8 8.8 


—Studs, Large studs may carry the property class 
— Tapping, thread forming and certain other case number. Smaller studs use a geometric code on 
hardened screws the end. 
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ENGLISH METRIC CONVERSION 


LENGTH inch millimetres (mm) 
foot metres (m) 
yard metres (m) 
mile kilometres (km) 
AREA inch? millimetres? (mm?) 
6.45 centimetres? (cm?) 
yard? metres? 


PRESSURE or STRESS 
ENERGY or WORK 
3,600,000. joules (J = one W's) 
or 3.6 x 10° 
Pinch | |_millimetres(mm) 
| fot | | metres(m) 
Pyar | 
| mile 
| foot? 
Pyad 
VOLUME inch? 
i 
| gallon | 87854 litres 
MASS 
eee ee eee 
FORCE 
| pound] 4448 newtons, 
(°F — 32) 0.556 degree Celsius (°C) 
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DECIMAL AND METRIC EQUIVALENTS 


[Fractions | Decimal inch | Metric mm 
ane | _0625 158 
328125 
776 
x 


Decimal Inch 


37/64 
56 
3 

13/16 
57168 


13.097 
13.494 
13.891 
14.288 
14.684 
15.081 
15.478 
15.875 
16.272 
16.669 
17.066 
17.463 
17.859 
18.256 
18.653 
19.05 
19.447 
19.844 
20.241 
20.638 
21.034 
21.431 
21.828 
22.225 
22.622 
23.019 
23.416 
23.813 
24.209 
24.606 
25.003 
25.4 
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TORQUE CONVERSION 


NEWTON METRES POUND-FEET POUND-FEET NEWTON METRES 
(N-m) (LB-FT) (LB-FT) (N-m) 

ee ee | 
ee ee ee 
ee es ee 
ee ee ee: 
ee ee: 
Re es 
i. Saeee 
a: aes 
ee 
ee 
ee 
a ae 
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J1930 Terminology List 


NOTE: Certain Ford component names have been changed in this Service Manual to conform to 
society of Automotive Engineers (SAE) directive J1930. 


SAE J1930 standardizes automotive component names for all vehicle manufacturers. 
This chart lists new 1993 SAE J1930 component names and the obsolete 1992 component names. 


Term Abbreviations Term 
— 4X4 Low 
— Air Conditioning 
— Air Conditioning Clutch 
— Air Conditioning Cyclic Switch 
— Air Conditioning Demand 
— Air Conditioning On 
— Acceleration Signal 
— Barometric Pressure 
— Battery Positive 
BO 


Air Conditioning On 


Barometric Pressure 


Blower — BLR 
— Blower 
O — BOO 
— Brake On/Off 


Brake On/Off 


— Bypass Air 
Canister Purge ~ CANP 
— Canister Purge 
CAC = Intercooler 
— CES 


—CIS 
— Clutch Engage Switch 
— Clutch Interlock Switch 


Coast Clutch Solenoid —CCS 

— Coast Clutch Solenoid 
Computer Control Dwell —~ CCD 

— Computer Control Dwell 
Constant Control Relay Module CCRM — |IRCM 

— Integrated Relay Control Module 


CCS 
CCD 
— CPS 
Crankshaft Position sensor CKP sensor — VRS 
— Variable Reluctance Sensor 
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Clutch Pedal Position switch CPP switch 
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J1930 Terminology List 


Distributor Ignition 


New Acronyms/ Old Acronyms/ 
Term Abbreviations Term 
Cylinder Identification CID — CID 
— Cylinder Identification 


Data Link Connector D — Self-Test connector 


Data Negative DATA- — DATA- 
— Data Output Line 
DATA+ — DATA+ 
— Data Positive 
Daytime Running Lamps DRL — DRL 
— Defroster 


Diagnostic Test Mode DTM — Self-Test mode 
Diagnostic Trouble Code DT — Self-Test code 


Differential Pressure Feedback EGR DPFE — DPFE 
— Differential Pressure Feedback EGR 


— CBD 
~DS 
~ TF 


‘@) 


O 


Data Output Line 


Data Positive 


‘?) 


0 
| 


— Closed Bowl Distributor 


— Duraspark Ignition 
— Thick Film Ignition 


— Dual Overhead Cam 
— DPI 
— EGR Pressure Transducer 
— EGR Temperature 
" 
— EGR Vacuum Regulator 
EGR Valve Position EVP — EVP 
Electronic Air Pump EAP — EAP 
Electronic Engine Control C 
— Electronic Engine Control 


— DIS 
- EDIS 


Dual Overhead Cam 

Dual Plug Inhibit 

EGR Pressure Transducer 
EGR Temperature 


EGR Vacuum Regulator 


mM 
m 


Mm Mm 
0 = 
©) 


Electronic Ignition 


— Distributorless Ignition System 
— Electronic Distributorless Ignition 
System 


— EPC 
— Electronic Pressure Control 
EAIR — EAM 
— Electronic Air Management ie 
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Electronic Pressure Control 


Electronic Secondary Air Injection 
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J1930 Terminology List 


— Engine Coolant Temperature 
— Engine RPM sensor 
— Exhaust Gas Recirculation 

F 


— FCS 
— FFS 
Flexible Fuel sensor FF sensor — FFV 
— Fuel Compensation Sensor 
— Flex Fuel Sensor 


Flexible Fuel vehicle FF vehicle — FFV 
— Flexible Fuel Vehicle 


New New Acronyms/ Old Acronyms/ 
Term Abbreviations Term 


R 
— Fuel Pressure Regulator Control 
— Fuel Pump 
— Fuel Pump Monitor 
— Governor Electronic Module 
— Ground 

; 


— HDL 
— Headlamp 
— HEGO 
Heated Oxygen Sensor HO2S — Heated Exhaust Gas Oxygen 
Sensor 


— High Speed Electro-Drive Fan 
High Fuel Pump — HFP 
— High Fuel Pump 
High Output 
— High Output 
High Swirl Combustion — HSC 
— High Swirl Combustion 
— ISC-BPA 


Idle Air Control Bypass Air IAC BPA 
— Idle Speed Control — Bypass Air 
— DIS module 
Ignition Control Module — EDIS module 
— TFI module 


G 
Fan Control C — EDF 
— Electro-Drive Fan 
F 
F 


| 
7“ 


ND 
DL 
FC 


| 
a 


ND 
O 


— Idle Speed Control 


HFP 
HO 
HSC 
IAC 
ICM 
Ignition Diagnostic Monitor — IDM 
— Ignition Diagnostic Monitor 

Inertia Fuel Shutoff switch IFS switch — Inertia Switch Bas geet. nan 
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J1930 Terminology List 


New New Acronyms/ Old Acronyms/ 
Term Abbreviations Term 
Intake Air Temperature IAT — ACT 
heats ia 
Intake Manifold Runner Control IMRC — IAC 
hecndsciaunioachsaiis 
Keep Alive Memory KAM — KAM 
— Keep Alive Memory 
Keep Alive Power KAPWR — KAPWR 
— Keep Alive Power 
Knock Sensor KS —KS 
— Knock Sensor 
Low Fan Control LFC — EDF 
— Electro-Drive Fan 
Low Fuel Pump LFP — LFP 
— Low Fuel Pump 


— CEL 
— “CHECK ENGINE” Light 
— “SERVICE ENGINE SOON” Light 


Manifold Absolute Pressure MAP — MAP 
— Manifold Absolute Pressure 


— GMAPPA 


Malfunction Indicator Lamp MIL 


MAPPA 


Manifold Absolute Pressure Per Altitude — Governor Manifold Absolute 


Pressure Per Altitude 


LP — MLP 

F — MAF 

MAF RTN — MAF RTN 

Multiport Fuel Injection MFI 
— Electronic Fuel Injection 
— Octane Adjust 

HC — OHC 

— COC 


— NDS 
— NGS 

— TSN 

— Neutral Drive Switch 

— Neutral Gear Switch 

— Transmission Select Switch Neutral 


V — PCV 
— Positive Crankcase Ventilation 
PWR GND — PWR GND 
— Power Ground 
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Manual Lever Position 


> 


Mass Air Flow 


Mass Air Flow Return 


Overhead Cam 


O 
?) 


Oxidation Catalytic Converter 


Park/Neutral Position switch PNP switch 


Pp 


Positive Crankcase Ventilation C 


Power Ground 
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J1930 Terminology List 


New New Acronyms/ Old Acronyms/ 
Term Abbreviations Term 
Power Steering Pressure switch PSP switch — PSPS 
— Power Steering Pressure Switch 


— ECA 

— ECM 

— ECU 

Powertrain Control Module PCM — EEC processor 

— Engine Control Assembly 
— Engine Control Module 

— Engine Control Unit 


Pressure Feedback EGR PFE — EPT 
— Exhaust Pressure Transducer 
Profile Ignition Pickup — PIP 


— Profile Ignition Pickup 
Programmable Speedometer/Odometer 
Module 


— PSOM 

— Programmable Speedometer/ 
Odometer Module 

— MPA 

—PA 

— Thermactor Il 

— Managed Pulse Air 

— Pulse Air 


— REDOX 
Reduction Oxidation Catalytic Converter REDOX — Reduction Oxidation Catalytic 
Psst Ot CeCe Converter 
— GST 
Scan Tool 


—NGS 

— Generic Scan Tool 

— New Generation STAR Tester 
Secondary Air Injection AIR — Air Management 
— Conventional Thermactor 
— Managed Thermactor Air 
— Thermactor 
— AM1 
— TAB 
— Air Management 1 
— Thermactor Air Bypass 
— AM2 
— TAD 
— Air Management 2 
— Thermactor Air Diverter 


Self-Test Input STI - STI 
— Self-Test Input 
Self-Test Output STO — STO 
— Self-Test Output 
Sequential Multiport Fuel Injection SFI — SEFI 
— Sequential Electronic Fuel Injection 


DAVE GRAHAM INC. - 2014 
ALL RIGHTS RESERVED 


PSOM 


Pulsed Secondary Air Injection PAIR 


Cp) 
4 


AIRB 


Secondary Air Injection Bypass 


Secondary Air Injection Diverter AIRD 
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J1930 Terminology List 


i 


New New Acronyms/ 
Term Abbreviations 


Shift Indicator Lamp SIL — SIL 
— Shift Indicator Lamp 


Old Acronyms/ 
Term 


Shift Solenoid 

— Shift Solenoid 
Signal Return SIG RTN — SIGRTN 

— Signal Return 
Solid State Relay SSR —~ SSR 


— Solid State Relay 
— SAW 
— Spark Angle Word 


Spark Output SPOUT 


W 
O 


| | f 
O ep) 


speed Density 
— Speed Density 
Super High Output SHO — SHO 

— Super High Output 


Supercharger/Supercharged SC 
= — Supercharger/Supercharged 
Tachometer ~ TACH 
— Tachometer 


Three Way Catalytic Converter TWC 


| | 
= ep) 
= O 
©) 


— Three Way Catalytic Converter 


— TWC & COC 
Three Way + Oxidation Catalytic Converter TWC+O0C — Three Way Catalyst and 
| wore Conventional Oxidation Catalyst 
— Throttle Body 
Throttle Body Injection TBI 
— Central Fuel Injection 
Throttle Position TP — TP 
— Throttle Position 
— Throttle Position Output 


Torque Converter Clutch TCC 
— Lock Up Solenoid 


Torque Converter Clutch solenoid TCC solenoid 
— Modulated Lock Up Solenoid 


Transmission Control Module — 4EAT Module 


Transmission Control Switch TCS —- TCS 
— Transmission Control Switch 


— Converter Clutch Control 
— Converter Clutch Override 

— Modulated Converter Clutch Control 
— LUS 
— MLUS 
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J1930 Terminology List 


New 
Term 


Transmission Control Indicator Lamp 


Old Acronyms/ 
Term 
— TCIL 


— Transmission Control Indicator 
Lamp 


— Transmission Oil Temperature 
Transmission Range Reverse TRR 
— Transmission Select Switch Reverse 


— TSOD 
Transmission Range Overdrive TROD — Transmission Select Switch 
Overdrive 


Transmission Range Drive TRD — TSD 

— Transmission Select Switch Drive 

— Transmission Select Switch Low 
Transmission Speed Sensor TSS - TSS 
emerson Seeder |_[araissin Speed sensor 
Turbocharger/Turbocharged TC —TC 
Pe | Ntactapertutocharged 
Variable Control Relay Module VCRM — VRCM 
ee ee Ee Le Vitable etay Conta Module 


Vehicle Power VPWR — VPWR 

— Vehicle Power 
Vehicle Speed Sensor VSS — VSS 

— Vehicle Speed Sensor 
Wide Open Throttle WOT —- WOT 

— Wide Open Throttle 
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Glossary 


The glossary is a list of technical terms or acronyms and their definitions. It is not intended to 
be a dictionary of components and their functions. If you desire a detailed description of a 


specific component, refer to the related Service Manual Group. 


4EAT: 4-Speed Electronic Automatic 
Transaxle. 


4X4L: 4X4 Low input switch. 


A4LD: Automatic 4-Speed Lock-up - 
converter Drive. 


ACC: A/C Clutch Compressor signal input to 
the EEC-IV processor relating status of the 
A/C clutch. 


ACCS: A/C Cycling Switch. 

ACD: Air Conditioner Demand switch. 

ACL: Automatic Adjustable Shock Controller. 
A/C: Air Conditioning. 

A/C DV: Air Cleaner Duct and Valve motor. 
A/CL BIMET: Air Cleaner Bimetal sensor. 
A/C P: A/C Pressure Cut-out switch. 

ACV: (Thermactor) Air Control Valve. 


AHFSS: Air Conditioning/Heater Function 
Select Switch input to the EEC-IV 
processor relating status of the A/C heater 
function select switch. 


AIR (THERMACTOR): Secondary Air Injector. 
A system for injection of air into the exhaust 
system to aid in the control of hydrocarbon 
and carbon monoxides in the exhaust. 


AIRB (AM1): Secondary Air Injector Bypass. 


AIRB/AIRD (TAB/TAD): Secondary Air 
Injection Bypass/Diverter. 


AIR BPV: (Thermactor) Air Bypass Valve. 
AIRD (AM2): Secondary Air Injector Diverter. 


AMBIENT TEMPERATURE: Temperature of 
air surrounding an object e.g., temperature 
where vehicle is being worked on. 


ANTI-BFV: Anti-Backfire Valve. 
AOD: Automatic Overdrive. 


A/T: Automatic Transaxle. 

ATDC: After Top Dead Center. 

AVOM: Analog Volt-Ohm Meter. 
AXOD: Automatic Transaxle Overdrive. 


AXOD-E: Automatic Transaxle Overdrive, 
Electronically Controlled. 


B+ (BATT+): Battery Positive Voltage. 
BARO (BP): Barometric Pressure Sensor. 


BASE IDLE: Idle RPM determined by throttle 
lever hardset on throttle body while Idle 
Speed Control is fully retracted and 
disconnected. 


BATT: Battery. 
BATT (-): Battery negative post or its circuit. 


BOB: (Breakout Box) An EEC-IV test device 
which connects in series with the processor 
and the EEC-IV harness and permits 
measurements of processor inputs and 
outputs. 


BOO: Brake On-Off input to the EEC-IV 
processor indicating a braking drive mode. 


BPA: By-Pass Air Solenoid. Used to control 
idle speed on EFI and SEFI vehicles. 


BREAKOUT BOX: A service tool that “tees” 
in-between the EEC-IV processor and the 
60-pin harness connector. The breakout box 
contains 60 test pins that can be probed for 
EEC-IV testing. 


BTDC: Before Top Dead Center. 
BV: Bowl Vent (Carburetor Fuel Bowl). 
BVT: Back Pressure Variable Transducer. 


CANP: Canister Purge solenoid or its 
control circuit. 


CARB (FBC): Carburetor. 
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Glossary 


CATALYST: A muffler-like device in the 
exhaust system containing a monolithic 
substrate (a ceramic honeycomb structure) 
that is coated with catalytic metals such as 
platinum or palladium. When hot exhaust 
gases come in contact with these metals a 
chemical reaction takes place to consume 
unburned hydrocarbon, carbon monoxide and 
nitrous oxides. 


CCD: Computer Controlled Dwell. 


CCRM (IRCM): Constant Control Relay 
Module. 


CFAN: Condenser Fan Relay. 


CCS: Coast Clutch Solenoid or its control 
circuit. 


CFI: Central Fuel Injection. A computer 
controlled fuel metering system which sprays 
atomized fuel into a throttle body mounted 
atop the intake manifold. 


“CHECK ENGINE” OR “SERVICE ENGINE 
SOON” LAMP: A dash panel lamp used either 
to aid in the identification and diagnosis of 
EEC system problems or to indicate that 
maintenance is required on non-EEC 
equipped vehicles. 


CID: Cylinder Identification sensor or its 
signal circuit. 


CKP (VR or VRS): Crankshaft Position 
Sensor. A non-contact CKP transducer that 
converts mechanical motion into electrical 
control signals. 


CKP (PIP): Crankshaft Position. 
CLC: Converter Lock-up Clutch. 


CLUTCH: Clutch engagement switch or its 
control circuit. 


COMPUTED TIMING: The total spark 
advance in degrees before top dead center. 
Calculated by the EEC-IV processor based 
on input from a number of sensors. 


CONTINUOUS SELF-TEST: A continuous 
test of the EEC-IV system conducted 
whenever the vehicle is in operation. 


CPP (CES): Clutch Pedal Position. 


CSE GND: Case Ground (EEC-IV processor 
case). 


CURB IDLE: Computer controlled idle rpm. 
CWM: Cold Weather Modulator. 

DCL: Data Communications Link. 

DFI (Fl): Direct Fuel Injection. 

DFS: Decel Fuel Shut-off. 

Di (CBD): Distributor Ignition. 

Di (EDIS): Distributor Ignition. 

DI (TFi): Distributor Ignition. 

DLC: Data Link Connector. 


DOL: Data Output Link. Fuel calculation data 
from the EEC-IV processor to the electronic 
tripminder. 


DPDIS: Dual Plug Distributorless Ignition 
System. 


DPH: Dual Plug Head. 
DPI: Dual Plug Inhibit. 
DSS: Down Shift Solenoid. 
DV: Delay Valve. 


DVOM: Digital Volt-Ohm Multimeter that 
displays voltage or resistance measurements 
in digital form on a Liquid Crystal Display 
(LCD). 


DV TW: Delay Valve Two-Way. 


EATC: Electronic Automatic Temperature 
Control. 


E40D: Electronic 4-Speed Overdrive 
transmission. 


ECA: Electronic Control Assembly. 


ECT: Engine Coolant Temperature sensor or 
its signal circuit. 


ECTF: Cooling Fan Engine Coolant 
Temperature sensor. 


EEC: Electronic Engine Control. A computer 
controlled system of engine control. 


EEGR: Electronic EGR Valve (Sonic). 


EGR: Exhaust Gas Recirculation system 
designed to allow the flow of inert exhaust 
gases into the combustion chamber to cool 
the combustion and thus reduce nitrous 
oxides in the exhaust. 
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Glossary 


EGRC: EGR Control vacuum solenoid valve 
or its control circuit. 


EGR S/O: EGR Shut-Off. 
EGRT: EGR Temperature sensor. 


EGRV: EGR Vent vacuum solenoid valve or its 
control circuit. 


EHC: Exhaust Heat Control vacuum solenoid 
valve or its control circuit. 


EI (DIS): Electronic Ignition. 


ENGINE RUNNING SELF-TEST: A test of the 
EEC-IV system conducted with the engine 
running and the vehicle at rest. 


EPC: Electronic Pressure Control (used in 
E40D transmissions). 


ER: Engine Running Self-Test 
(same as KOER). 


ERS: Engine RPM Sensor or its signal circuit. 


EVP: EGR Valve Position sensor or its 
signal circuit. 


EVR: EGR Vacuum Regulator solenoid or its 
control circuit. 


FC (EDF): Fan Control. 


FCS: Fuel Control Solenoid or its 
control circuit. 


FF (FCS): Flexible Fuel. 


FIPL: Fuel Injection Pump Lever sensor or its 
signal circuit. 


FLC: Fluid Lock-Up Converter. 


FMEM: Failure Mode Effects Management. 
This alternative strategy protects vehicle 
function from adverse effects of an EEC 
component failure. 


FP: Fuel Pump relay or its control circuit. 


FPM: Fuel Pump Monitor. A circuit in the EEC 
system used to monitor the electric fuel pump 
operation on some EEC-IV equipped vehicles. 


FTO: Filtered Tach Output. An output from 
the DIS TFI-IV module which provides a 
filtered ignition signal to the processor in 
order to control dwell. 


FUEL RICH/LEAN: A qualitative evaluation of 
air/fuel ratio based on an A/F value known as 
stoichiometry or 14.7. In the EEC-IV system 
rich/lean is determined by a voltage signal 
from the EGO sensor. An excess of oxygen 
(lean) is an EGO voltage of less than 0.4 volts, 
a rich condition is indicated by an EGO 
voltage of greater than 0.6 volts. 


FWD: Front Wheel Drive. 


GND or GRND: A common ground circuit for 
all vehicle power. 


GOOSE: A brief opening and closing of the 
throttle. 


HALL EFFECT: A process where current is 
passed through a small slice of semi- 
conductor material at the same time as a 
magnetic field to produce a small voltage in 
the semi-conductor. 


HBV: Heater Blower Voltage input to the 
EEC-IV processor reflecting heater blower 
voltage demand. 


HFC (HEDF): Fan Control. 
HIC: Hot Idle Compensator. 


HLOS: Hardware Limited Operation Strategy. 
Certain types of computer malfunctions will 
place the EEC-IV processor into HLOS mode. 
Output commands are replaced with fixed 
values. 

HO: High Output. 

HO2S (HEGO): Heated Oxygen Sensor. 
HSC: High Swirl Combustion. 


IAS: Inlet Air Solenoid valve or its 
control circuit. 


IAT (ACT): Intake Air Temperature. 
IAT (VAT): Intake Air Temperature. 
IBP: Integral Back Pressure. 


IDLE LIMITER: A device to control minimum 
and maximum idle fuel richness. The idle 
limiter is intended to prevent unauthorized 
persons from making overly rich idle 
adjustments. 
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Glossary 


IDM: Ignition Diagnostics Monitor. A con- 
tinuous monitor of the ignition input to the 
EEC-IV processor used to detect intermittent 
ignition faults. 


IGN: Ignition circuit or system. 
INJ: Injector (Fuel). 
INJ GND: Injector Ground (Fuel). 


ISC: Idle Speed Control. Currently there are 
two types of computer controlled idle speed 
controls: DC motor ISC and air bypass ISC. 


ITR: In- Tank Reservofr. 


ITS: Idle Tracking Switch. Used on CFI 
vehicles to inform EEC if the throttle is in 
contact with the DC motor. 


KAM: Keep Alive Memory. A series of vehicle 
battery powered memory locations in the 
microprocessor which allows the micro- 
processor to store input failures identified 
during normal operation for use in later 
diagnostic routines and adapts some 
calibration parameters to compensate for 
changes in the vehicle system. 


KAPWR: Keep Alive Power. 


KEY ON ENGINE RUNNING SELF-TEST: 
A test of the EEC-IV system conducted with 
power applied and the engine at idle. 


KOEO: Key On Engine Off Self-Test. 


KOER: Key On Engine Running Self-Test 
(same as Engine Running (ER) Self-Test). 


KS: Knock Sensor or its signal circuit. 
L: Liters. 


MA or MAF: Mass Air Flow sensor or its 
signal circuit. 


MAP: Manifold Absolute Pressure sensor or 
its signal circuit. 


MC (FBC): Mixture Control. 


MC-VAF: Measuring Core Volume Air Flow 
Meter. 


MECS: Mazda Equipped Control System. 


MFI (EFI): Multiport Fuel Injection. A 
computer controlled fuel system that 
distributes atomized fuel through an injector 
located in each intake port of the engine. 
The fuel injectors are fired using bank-to- 
bank circuitry. 


MIL: Malfunction Indicator Lamp. An electric 
circuit between the EEC-IV processor and 
the “CHECK ENGINE” or “SERVICE ENGINE 
SOON” lamp on the dash panel of 
EEC-equipped vehicles. 


MLP: Manual Lever Position switch or its 
signal circuit. 


MONITOR BOx: An optional EEC-IV test 
device which connects in series with the 
EEC-IV processor and its harness, and 
permits measurements in various units of 
processor inputs and outputs. 


M/T: Manual Transaxle. 
O2S (EGO): Oxygen Sensor. 


OASIS: On-line Automobile Service 
Information System. 


OBD (SELF-TEST): On-Board Diagnostic. 
OCC: Output Circuit Check. 

OC (COC): Oxidation Catalytic Converter. 
OCIL: Overdrive Cancel Indicator Lamp. 
OCS: Overdrive Cancel Switch. 


OCT ADJ: Octane Adjust device which 
modifies spark advance. 


OHC: Overhead Cam. 


OPEN CIRCUIT: A circuit which does not 
provide a complete path for the flow 
of current. 


OSC: Output State Check. 


OVERLAY CARD: A plastic card used with 
the Monitor box to identify EEC-IV signals for 
each engine. The card also programs the 
monitor for auto mode measurements. 


PAIR (THERMACTOR Il): Pulsed Secondary 
Air Injection. See Pulse Air System. 
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PCM (MCU): Powertrain Control Module. 


PCV: Positive Crankcase Ventilation. A 
system which controls the flow of crankcase 
vapors into the engine intake manifold where 
they are burned in combustion rather than 
being discharged into the atmosphere. 


PFE: Pressure Feedback EGR sensor or its 
signal circuit. 


PNP (NDS): Park/Neutral Position Switch. 


PNP (NGS): Neutral Gear Switch or its signal 
circuit. 


PNP (NPS): Park/Neutral Position Switch. 


PROCESSOR: EEC-IV Electronic Control 
Assembly. 


PSG: Pulse Signal Generator. 


PSP (PSPS): Power Steering Pressure switch. 


PULSE AIR SYSTEM: Part of the emission 
control system that utilizes a reed-type check 
valve which allows air to be drawn into the 
exhaust system as a result of exhaust pulses. 


PVS: Ported Vacuum Switch. 
PWR GND: Power Ground. 


QUICK TEST: A functional diagnostic test of 
the EEC system consisting of vehicle 
preparation and hookup. Key On Engine Off, 
Engine Running and Continuous Self-Tests. 


RECORDER: An optional EEC-IV test device 
which works jointly with the Monitor box. 

It allows up to 8 EEC-IV signals to be elec- 
tronically recorded over a 50 second period. 


RELAY: A switching device operated by a 
low current circuit which controls the opening 
and closing of another circuit of higher 
current capacity. 


RELIEF VALVE: Pressure limiting valve 
located in the exhaust chamber of the 
thermactor air pump. It functions to relieve 
part of the exhaust airflow if the pressure 
exceeds a calibrated value. 


RWD: Rear Wheel Drive. 
SC: Super Charged. 
SCB (SBS): Supercharger Bypass. 


SDV: Spark Delay Valve. 


SFI (SEFI): Sequential Multiport Fuel 
Injection. A computer controlled fuel system 
that distributes atomized fuel through an 
injector located in each intake port of the 
engine. Each injector is fired separately and 
has individual circuits. 


SHO: Super High Output. 


SHORT CIRCUIT: An undesirable connection 
between a circuit and any other point. 


SIG RTN: Signal Return circuit for all sensor 
signals except HEGO. 


SIL: Shift Indicator Light. A system that 
provides a visual indication to the driver of a 
vehicle when to shift to the next higher gear 
to obtain optimum fuel economy. 


SOLENOID: A wire coil with a moveable core 
that changes position by means of electro- 
magnetism when current flows through the 
coil. 


SPOUT: Spark Output Signal from the EEC-IV 
processor. 


SPOUT (SAW): Spark Output. 
SS1: Shift Solenoid 1 or its control circuit. 
SS2: Shift Solenoid 2 or its control circuit. 


SS 3/4-4/3: Shift Solenoid 3/4-4/3. Output 
from the EEC-IV processor to the 
transmission that selects 3rd and 4th gears. 


STAR: Self-Test Automatic Readout. A 
testing device in which the EEC and MCU 
systems output service codes in a digital 
format. 


STI: Self-Test Input circuit in the EEC and 
MCU systems used to initiate Self-Test. 


STO: Self-Test Output circuit in the EEC and 
MCU systems that transmits diagnostic 
trouble codes (pulses) to either a VOM or 
STAR tester. 


TBI (EFI): Electronic Fuel Injection. A 
computer controlled system that distributes 
atomized fuel through an injector located in 
each intake port of the engine. The fuel 
injectors are fired using bank-to-bank 
circuitry. 
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TCC (CCC): Torque Converter Clutch. 
TCC (CCO): Torque Converter Clutch. 
TCC (LUS): Torque Converter Clutch. 
TCM: Transaxle Control Module. 


TCP: Temperature Compensated 
(Acceleration) Pump. 


TGS: Top Gear Switch. A lock out mechanism 


that prevents the SIL from lighting when the 
vehicle is in top gear. 


THS: Transmission Hydraulic Switch. An input 


to the processor that indicates the 
occurrence of a shift between specific gears. 


THS 3/2: Transmission Hydraulic Switch 
3rd/2nd gear. 


THS 4/3: Transmission Hydraulic Switch 
4th/3rd gear. 


TIMING: Relationship between spark plug 
firing and piston position usually expressed 
in crankshaft degrees before (BTDC) or 
after (ATDC) top dead center of the 
compression stroke. 


TIV: Thermactor Idle Vacuum valve. 


TK: Throttle Kicker vacuum solenoid valve 
or its control circuit. 


TOT: Transmission Oil Temperature sensor 
or its signal circuit. 


TP: Throttle Position sensor or its signal 
Circuit. 


TSP: Throttle Solenoid Positioner. 

TTS: Transmission Temperature Switch. 
TVV: Thermal Vent Valve. 

TVV (TVS): Thermal Vacuum Valve. 
TWC: Three Way Catalyst. 


VBAT: Vehicle Battery voltage. 
VCK-V: Vacuum Check Valve. 
VCV: Vacuum Control Valve. 
VDV: Vacuum Delay Valve. 
VM: Vane Meter. 


VOM: Volt-Ohm Meter used to measure 
voltage and resistance. Readings are 
indicated by sweep hand on a printed scale 
rather than a digital display. 


VOTM: Vacuum Operated Throttle Modulator. 


VPWR: Vehicle Power supply voltage 
regulated to 10-14 volts. 


VR/S: Vacuum Regulator/Solenoid. 
VRDV: Vacuum Retard Delay Valve. 


VREF: Reference voltage supplied by the 
EEC-IV processor to some sensors and 
regulated to 4-6 volts. 


VRESER: Vacuum Reservoir. 

VREST: Vacuum Restrictor. 

VRIS: Variable Resonance Induction System. 
VRV: Vacuum Regulator Valve. 


VSC: Vehicle Speed Control sensor or its 
Signal circuit. 


VSS: Vehicle Speed Sensor or its 
signal circuit. 


VVA: Venturi Vacuum Amplifier. 


VVC: Variable Voltage Choke relay or its 
control circuit. 


VVV: Vacuum Vent Valve. 
WAC: Wide-open throttle A/C Cutoff. 
WOT: Wide-Open Throttle. 


VAF: Vane Air Flow sensor or its signal circuit. 
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Diagnosis and Testing ..............::cceceeeceeesereees 07-03C-3 
Disassembly and Assembly 
COUNTEFSNATE ieentattinnorecntcertenneareielts 07-03C-60 
Gearshift HOUSING .................:eeeeeeeeee 07-03C-36 
OUT SIAM set atenstsctensiiadanceaee cae sacelen ds 07-03C-60 
WAI SINE sci icett attend nsec oetaeraceeeeareeraces, 07-03C-44 
Shift Lever Assembly .................::eeeeeee 07-03C-35 
SOU RAN Sta ritesccetnwecneeeiecentstcderreteneedeeed: 07-03C-37 
Transmission Front Case ............. ee 07-03C-39 
Transmission Rear Case ............... ee 07-03C-37 
Inspection 
Synchronizer Ring/Synchronizer Body 
Weal CheCk-i.cis secrete ees 07-03C-63 
Removal and Installation 
CroSSMeEMDE! sistance easaoee: 07-03C-13 
Rear Oil Seal, 4x2 Transmission 
(Except F-Super Duty) ................008. 07-03C-15 
Rear Oil Seal, 4x4 and F-Super 
Duty Series Transmissions .................. 07-03C-16 
TransmMiSSiOn (4X2) .........:cccceeceeeeeeeeeeeeeeeees 07-03C-9 
Transmission (4X4) ..........::::eeeeeeeeeeeeeeeeeee 07-03C-11 
SDOECITICAUIONS sisaiectacsasudievenaniantsteycetiet eects 07-03C-64 


UniverSal JOWUS: acic6cseadectsneWaciencsian veer sid tlectecculines. 05-01-1 
Joints PRASINGxsstacenetastuni eins 05-00-7 


VENICIG: Data eccdescatsecstetyla deca doesntetmyed ic isactt teers 00-01-5 
Vehicle Identification Number (VIN) ................... 00-01-4 
Vehicle Safety Compliance Certification Label ....00-01-1 


W 


Wheel Hubs and Bearings, Ford Full 


PIOAUNG AXIC 0 sice salts a seniccaesecs daeasiaeaean 05-02B-1 
Description 

Full Floating Hub Assembly ...................08 05-02B-1 
Disassembly and Assembly 

Hub, Full Floating Axle .................ccccccceee 05-02B-8 


Removal and Installation 
Axle Shaft, Hub, Oil Seal and Outer 


Wheel Bearing .................cccccseeeeeseeeeeeeeees 05-02B-2 
SDCCIHICATIONS a. ascisiacie sts wzcesatienicasteaaniaabetads 05-02B-13 
Wheel Hubs and Bearings, Front Wheels, 
A-WEE|I IVC  vcsisssireiroushidinariewnian cen tededaereeteleetes 05-02L-1 
Adjustments 
Front Wheel Bearing Adjustment................ 05-02L-6 
Description and Operation ...............eeeeeeeeeeeees 05-02L-1 


Disassembly and Assembly 
Front Wheel Grease Seal and Bearing 


Replacement and Repacking .................. 05-02L-5 
Removal and Installation 
Automatic Locking Hubs .............. eee 05-02L-3 
Manual Locking Hubs ................eeeeeeeeeeeees 05-02L-2 
SDECIICAUONS sicssvsvArssistarecedeacbaatsastiacndceheotions 05-02L-7 
Wheel Hubs and Bearings, Rear, Dana 
Full Floating Axle .............::.ccccceeeeeeceeeeceeeeeneeaes 05-02E-1 
AGJUSUMEINS ssioes is sitiarea Seen ee acer: 05-02E-9 
Description and Operation ................eeeee 05-02E-1 
Disassembly and Assembly 
Bearings, Cups and Seals, E-350 .............. 05-02E-2 


Bearings, Cups and Seals, F-Super 
Duty and F-Super Duty Commercial 
Chassis and Motorhome 
Chassis Vehicles ............:...ccccsseeeeees 05-02E-6 
DPOCIIICATIONS sei. ceebieisteuchG ed axvasd pe tetachatettacecianes 05-02E-9 
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